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LAY ABSTRACT

In Ontario, almost 80% of adults over the age of 45 are living with at least one chronic condition,
such as diabetes, high blood pressure or arthritis. These conditions require on-going management
and can cause challenges with one’s function and mobility. Physical literacy is a term that is used
commonly in schools and sports to describe the basic movement skills that children need to be
active for life. It is unknown how physical literacy can help support adults with chronic
conditions to improve their overall health. This thesis explored how physical literacy could
improve function and mobility for adults and older adults with chronic conditions. The first study
examined all the existing literature on adults and physical literacy. The second and third studies
asked physiotherapy researchers and adults with chronic conditions what physical literacy means
to them. The results of these studies found that there are different skills needed to become
physically literate as an adult than what is needed to become a physically literate child. A new
physical literacy model for adults was developed that guided an intervention study for adults
with chronic conditions. Results of this intervention study found that a 5-week education
program delivered virtually by a registered physiotherapist could improve adults’ awareness of
what physical literacy is, improve function and mobility outcomes and positively impact
behaviours. The results of this thesis have provided a new way of thinking about physical
literacy for adults and older adults. Physical literacy for adults involves self-monitoring
movement, having knowledge of age-related changes, participating in meaningful, safe, and
social movement activities, and understanding the benefits of physical activity for the

management of chronic conditions.
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ABSTRACT

Increasing access and improving knowledge of rehabilitation strategies is essential to address the
adverse health outcomes related to the increased prevalence of multimorbidity with our aging
population. Physical literacy is emerging as a strategy to increase lifelong participation in
physical activity, however, there is limited research exploring how physical literacy can support
optimal aging for adults with functional decline associated with chronic conditions. This thesis
investigated how to frame physical literacy for adults through a rehabilitation lens and explored
outcomes related to function, mobility, and health awareness as a result of a novel physical
literacy intervention. The first study was an integrative review examining what is known about
physical literacy for adults. Thirteen new physical literacy constructs emerged, that differed from
the current physical literacy definition and addressed the needs of aging adults. Purposeful
activities, knowledge of age-related changes and social interaction were identified as the top
three. The objective of the second expert consensus study was to understand what components
are required when acquiring physical literacy as an adult from the perspectives of healthcare
professionals and researchers in optimal aging. The third qualitative study explored how adults
with multimorbidity describe physical literacy for adults while considering barriers and
facilitators associated with fluctuating health status. The findings from the preceding qualitative
studies helped inform the program development of the fourth physical literacy intervention study
and fostered a new rehabilitation focused Physical Literacy framework for Adults and adults
with Chronic Conditions (PLACC). A pre-post study involving 20 adults with 2 or more
conditions (95% female, 59 + 6 years) participated in a 5-week multi-component, virtually

delivered physical literacy group intervention. Post intervention significant improvements were
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found for physical function (p=<0.001; cohen’s D=0.90), as measured by the patient specific
functional scale, mobility with the 4-meter walk test at self-selected speed (p=0.03, cohen’s
D=0.53) and all 3 physical literacy awareness questions (p=0.001, p=<0.001, p=0.001). The
results of this program of research can inform future public health interventions, involving
rehabilitation focused physical literacy programs, designed by physiotherapists, and aimed at

improving function and mobility for adults with chronic conditions.
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LIST OF DEFINITIONS

Health Behaviour: Any behaviour that impacts on people’s physical and mental health and
quality of life.

Functional Decline: An increased inability to perform basic activities of daily living (ADL)
such as dressing and toileting and jeopardizes independence.

Health: A state of complete physical, mental, and social well-being and not merely the absence
of disease or infirmity.

Health literacy: The degree to which individuals have the capacity to obtain, process and
understand basic health information and services needed to make appropriate health decisions.
Health Promotion: the process of enabling people to increase control over, and to improve their
health.

Physical activity: Any voluntary movement produced by the body that requires energy

expenditure

Physical function: participating in activities required essential to maintaining independence.
Physical Literacy: the motivation, confidence, physical competence, knowledge and
understanding to value and take responsibility for engagement in physical activities for life.
Population health: an approach that (1) identifies systematic variations in interrelated
conditions and factors that influence the health of populations over the life course; and (2)
leverages the resulting knowledge to inform health promoting practices, programs, and policies
Preclinical disability: An intermediary stage between high and low functioning states where
modifications to method or frequency of performing a task are implemented without any
perceived difficulty preforming the task.

Public health: the organized effort of society to keep people healthy and prevent injury, illness
and premature death. It is a combination of programs, services and policies that protect and

promote the health of all Canadians

Xii
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Mobility: the ability to walk without assistance.

Multimorbidity: the coexistence of 2 or more chronic health conditions in an individual.
Rehabilitation: A set of interventions designed to optimize functioning and reduce disability in
individuals with health conditions in interaction with their environment.

Self-management: having persons with chronic conditions engage in activities to protect their
health, monitor and manage the symptoms of iliness and manages the impact of iliness on
functioning along with the emotions and interpersonal relationships.

Self-management support: the systematic provision of education and supportive interventions
by health care staff (and others) to increase patients’ skills and confidence in managing their
health problems, including regular assessment of progress and problems, goal setting and

problem-solving support.

Xiii



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

DECLARATION OF ACADEMIC ACHIEVEMENT

The following is a sandwich thesis that consists of 4 manuscripts (Chapters 2 through 5),
each formatted and structured to meet the requirements of the individual journals to which they
were submitted. I, Celeste Ann Petrusevski, contributed significantly to each of the included

manuscripts, as such, I am the first author for all four included studies.

The candidate recognizes the contribution of Dr. Julie Richardson, Dr. Joy MacDermid and Dr.
Mike Wilson in providing guidance, and key insights into the preparation of this thesis and the
research process. Ashely Morgan contributed to the study selection, data selection and quality

assessment process for the integrative review.

Xiv



CHAPTER 1

THESIS INTRODUCTION



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

Thesis Introduction

Multimorbidity

The prevalence of multimorbidity, defined as the co-occurrence of two or more chronic
conditions, continues to rise among individuals of all ages'-3. Chronic conditions such as
diabetes, heart disease, stroke and cancer are the leading cause of death in Canada®. Currently
over 33% of adults (19-64 years) and 75% of older adults (>65 years) report having one or more
chronic condition®. As individuals age, the proportion of people with two or more chronic
conditions increases steadily, indicating that older age is a risk factor for multimorbidity®. Health
care utilization and costs associated with care of patients with multimorbidity are significant, due
to the complexity of treatment required, and the coordination of care needed to manage multiple
health concerns. People with multimorbidity experience various competing demands and are
high users of the healthcare system, and are more likely to have frequent healthcare provider
visits, homecare visits and hospital stays compared to individuals with no conditions®’. For
example, a study by Broemeling et al, 2008 found that Canadians with two or more chronic
conditions represented 12% of the population, however these individuals accounted for almost
half (44%) of hospital days*. Multimorbidity is not characterized by any dominant combination
of co-occurring conditions?, however specific combinations of chronic conditions tend to cluster
together, due to the common risk factors, such as poor nutrition, sedentary behaviour and
smoking®. Individuals with arthritis or high blood pressure will commonly report heart disease
or diabetes®. Certain clusters of conditions will have greater impacts on functional impairments,
additionally, the greater number of chronic conditions is associated with an increased rate of

functional impairments?,
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Recent cross-sectional studies continue to demonstrate that the burden of multimorbidity
is not experienced equally across the population3°1°, A study by Rosella et al, 2018 examining
the association of multimorbidity with deaths in Ontario, found that chronic obstructive disease
(COPD) and diabetes were the two conditions most prevalent in low-income areas®. These
conditions are not associated with aging, but rather influenced by modifiable risk factors
(smoking and obesity) that are rooted in social disadvantage. The majority of individuals in the
health system are likely to struggle with multimorbidity at some point in their life. Upstream
actions and population health approaches are needed to reduce the burden and disparities of
multimorbidity and lessen the strains on the healthcare system.

The association of functional decline with multimorbidity and aging

It is well established that the prevalence of functional decline and mobility limitations are
associated with multimorbidity!*1°, Functional decline, defined as a deterioration in self-care
skills, with a loss of functional autonomy and an increase in mobility disability is associated with
increased rates of depression, decreased life satisfaction and mortality rates'61’. A systematic
review examining multimorbidity and functional decline for community dwelling adults found
that 77.8% of the included cohort studies reported that multimorbidity predicted functional
decline over a period of one to six years!. This review also noted a direct association between
functional decline and the number of chronic conditions and the severity of health conditions**.
An increase in functional disability commonly occurs with multimorbidity because one’s ability
to compensate for a single condition is affected by competing comorbid conditions®®,
Additionally, the combination of the “big four” non-communicable conditions, (diabetes,
cardiovascular disease, cancer and chronic lung disease) create confounding affects resulting in a

higher risk of functional disability*°.
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Functional decline is a dynamic and progressive process, affected by the physiological
aging process and resulting in changes to the physical, cognitive and social well-being of older
adults®. With age, muscle mass, muscle strength and physical performance tend to decline.
Changes commonly begin to occur around middle age with an expected loss of 1.5% - 5% leg
strength annually, starting at age 502%. Musculoskeletal changes that occur with aging, such as
decreased lower extremity muscle strength, decreased endurance, impaired balance, decreased
flexibility and pain can further contribute to functional and mobility limitations?2.

Mobility limitations are defined as limitations in physical performance that precede more
serious limitations of normal daily activity?® and are commonly associated with one’s walking
ability, leading to an increased risk for social isolation*. Several cohort studies have shown that
walking speed predicts survival in older adults, independent of multimorbidity?>-27. Additionally,
walking speed is a reliable and valid rehabilitation outcome measure that can predict falls, fear of
falling and the need for rehabilitation services for adults and older adults. A recent cohort study
by Vetrano (2019) in Sweden, included 3241 participants (aged > 60 years) and found that a
slow walking speed (<0.8m/s) magnified the effect of cardiovascular and neuropsychiatric
multimorbidity on mortality, independent of confounders over a short 3-to-5-year period®. It is
evident that functional and mobility status (i.e., walking speed) can mediate the association of
multimorbidity and mortality, further demonstrating the need to assess functional status and
provide interventions that target the mobility concerns of older adults and adults with chronic
conditions?.

Often times, adults are not aware of these functional changes until they drop below the
functional performance threshold and they are unable to complete them anymore?. There is

increasing evidence demonstrating that function should be considered as a sixth vital sign and
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assessed as a primary health outcome within primary care®%3., It is important that rehabilitation
professionals are involved in assisting with self-monitoring of functional changes and developing
programs within the clinical, primary care and public health arenas that address the mobility
changes that occur with aging and chronic conditions.
The management of chronic conditions

There is a wealth of evidence demonstrating that multimorbidity can be improved with
prevention approaches to address risk factors such as inactivity and a sedentary lifestyle??-32,
however, only 11% of adults between 60 and 79 years meet the physical activity guidelines®.
New models of care have been developed which consider the complexities involved when
managing multimorbidity3* and collaborative efforts between the patient, healthcare providers,
community and healthcare system are encouraged to optimize care. There is not a standardized
treatment approach for multimorbidity, as healthcare strategies will differ to accommodate
changes in impairment functions. It can be challenging for health professionals to determine
where to target and focus the intervention. Understanding how to care for individuals with
multimorbidity is an on-going challenge for our healthcare system. The Chronic Care Model
(CCM), developed by Wagner (1996) is a framework including an organizational approach to
caring for individuals with chronic conditions, specifically within primary care®. Evidence has
demonstrated that self-management support is the most frequently tested intervention within
CCM framework and has demonstrated significant improvements for one or more outcome
measure categories for most diseases®.

Self-management (SM) can be defined as having persons with chronic conditions engage
in activities to protect their health, monitor and manage the symptoms of illness and manages the

impact of illness on functioning along with the emotions and interpersonal relationships®’.
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Participants in SM programs acquire key skills, such as problem solving, action planning,
overcoming barriers, accessing resources, self-monitoring and managing and developing
relationships with healthcare providers®. Rehabilitation experts, such as physiotherapists play an
integral role in SM programs, specifically around removing barriers and increasing confidence
with physical activity, fatigue management, posture, education and pain management®’.
However, further effort is needed to address the functional difficulties reported by persons with
chronic conditions to improve health outcomes. The 2016 updated Cochrane review of
interventions for multimorbidity in primary care found limited evidence for effectiveness®.
Authors concluded there is a need to refine, refocus and improve the delivery of health services
for adults with multimorbidity. For example, traditional self-management programs focus on the
management of a single chronic condition (i.e., diabetes) which may undermine the coordination
of care that is required for adults living with 2 or more conditions (i.e., diabetes, arthritis, and
cardiovascular disease), specifically as this relates to functional and mobility challenges.

Programs designed for all individuals of all functional levels that maximize access and
use of existing community, primary care, and public health resources and integrate physical
activity with access to knowledge (i.e., optimal aging, rehabilitation strategies, self-monitoring,
goal setting) and aim to improve one’s physical literacy levels are required to address the public
health crisis of multimorbidity.
Physical literacy for adults

Understanding the mobility and functional changes that occur with chronic conditions
and encompassing the confidence and competence to self-address these changes require
individuals to have physical literacy. There is not a clear consensus on the definition of physical

literacy (PL), however the International Physical Literacy Association defines PL as “the
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motivation, confidence, physical competence, knowledge and understanding to value and take
responsibility for engagement in physical activities for life”4%4!. The current PL definition has
taken a health promotion approach through engagement in sports within the school curricula by
engaging all children in purposeful sport activities to help create engagement with movement
and activities. The PL constructs such as fundamental movement skills and physical competence
are measured and compared along a continuum of child growth from kindergarten to high-
school*?.

The concept of PL has relevance to older adults, but the adaption of the concept to later in
the lifespan is novel. Recent evidence indicates that PL applied to older adults involves
developing knowledge, behavior and physical competency skills that optimize physical activity
in the presence of aging, cumulative injury or comorbid health problems®. It also requires a new
set of skills aimed at self-monitoring of physical changes and the optimization of physical
function as one experiences age-related physiological decline, or pain and loss of self-efficacy
with movement, as a result of aging and chronic conditions. For example, a key component to
becoming more physically literate for older adults living with osteoarthritis of the knee may be
understanding the importance of correct knee alignment and learning to maintain the kinesthetic
position while re-learning or learning new functional skills, such moving from sitting to
standing**. Other physical management might include the use of heat and ice in the management
of inflammation and gait training to increase speed and efficiency with walking#. Learning how
to retain youth sports skills may not be as relevant to adults with knee OA as learning how to
maintain leg power or manage inflammation with rehabilitation strategies and increasing

awareness around new recreational sport activities that are safe for lower extremity limitations.
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In addition, knowledge and understanding of physical literacy may go beyond learning
the benefits of physical activity to also include learning and awareness of one’s body and the
changes that occur with aging and gaining knowledge on how to maintain participation in
physical activity, despite health setbacks. Evidence suggests that maintaining PL becomes a
critical component of healthy aging and maintaining independence®34647, However, what is
needed to become a physically literate adult will differ from what is needed to become a
physically literate child. Further research is needed to understand how PL is defined for adults
and older adults, including individuals with chronic conditions, mobility limitations and age-
related changes.

Rehabilitation and physical literacy

Rehabilitation is defined as “a set of interventions designed to optimize functioning and
reduce disability in individuals with health conditions in interaction with their environment™*,
Rehabilitation involves maintenance and restoration of function, which are key components to an
increased quality of life for aging individuals*. When people have timely access to
rehabilitation services and/or the knowledge of rehabilitation strategies through PL programs, it
can result in positive health outcomes and cost effectiveness, and extend the length of time that
an individual can remain independent with a high quality of life*°.

The WHO Rehabilitation 2030: A Call to Action (2017) outlined the need for global
action to upscale rehabilitation*®. This call to action includes integrating rehabilitation into all
health systems (public health) and across all population groups. Within the context of health
equity and infectious disease, rehabilitation and movement experts are being called upon, more
than ever, “to transform society by optimizing movement to improve the human experience>®”

(Jette, 2020 Physical Therapy Leadership Conference). Rehabilitation experts have the
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opportunity to act as change agents for our healthcare field by promoting movement,
rehabilitation knowledge and skills with a population health perspective to contribute to the
global needs of our population®-°2, Building a physical literacy framework for adults and adults
with multimorbidity that is framed through a rehabilitation lens and includes key evidence-based
components that can optimize function and mobility, has potential to better address the needs of
older people with complex conditions®354,

Physical Literacy as a health promotion strategy

Across the lifespan, PL is more critical for older adults and adults with chronic conditions
than other age demographic*348, PL has been described as the gateway to physical activity for
individuals of all ages*34¢%5, Therefore, building physically literate societies through health
promotion initiatives can be considered a key opportunity in decreasing the prevalence and
complications associated with multimorbidity°¢>’. Cairney (2019) positions PL as a health and
disease determinant, based on how public health promotes PL as a prevention model®¢. Due to
the low physical activity levels, specifically with older adults and adults with chronic conditions,
as well as personal (motivation, attitude) and environmental factors, it is likely that the current
adult and older adults population possess little knowledge of and engagement with PL*,

The Ottawa Charter for Health Promotion defines health promotion as “the process of
enabling people to increase control over, and to improve their health”8, Health promotion is a
prevention strategy that allows people to manage and positively affect their health. Physical
literacy can be envisioned as a lifelong journey, in which individuals will experience changes in
their physical competence, positive affect and motivation to participate in sustained movement
activities. Physically literate adults and older adults will have the knowledge and awareness of

how to increase control over their chronic conditions and the physiological aging process by



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

using movement, self-management, and rehabilitation strategies to improve their overall health.
Future public health and physical activity promoting activities may benefit from changing the
narrative to improving PL and building physically literate communities for adults and older
adults. For example, the Canadian 24-Hour Movement Guidelines recommend that all adults (18
— 64 years and adults aged 65 years and older) accumulate at least 150 minutes of light, moderate
or vigorous-intensity activity throughout the week, as well as strengthening, flexibility and
balance exercises in order to obtain substantial health benefits®®%°, These new guidelines have
expanded to also include recommendations for sedentary behaviour (limit sedentary activities to
8 hours/day) and sleep (accumulate 7-9 hours of sleep/night). The evidence-based guidelines are
designed to provide a balanced approach to physical activity, sedentary behaviour and sleep
across the whole 24-hour day®®. Results from the Canadian Health Surveys Data, including
adults 18 — 79 years indicate that 43.9% of adults are meeting at least one of the
recommendations, however less than 1 in 10 Canadians are meeting all 3 recommendations®?.
Future research is needed on how to effectively disseminate information to the public, such as
behaviour change strategies, which can encourage the maintenance of recommended levels of
physical activity over time, despite health challenges. Motivational strategies are also needed to
encourage sedentary individuals to start exercising. For many, the word “exercise” has
potentially negative perceptions, specifically for individuals experiencing pain and weakness.
For the promotion of PL to be successful, it is the responsibility of all sectors (health services,
education, sport, housing, and transportation) and stakeholders (policy makers, researchers, and

educators) to be involved and support programs within various levels of prevention.

Population health approach to increasing physical literacy for adults

10
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Upscaling rehabilitation principles and self-management skills to a population level for
adults living with multimorbidity is essential to address the impact of mobility impairments
secondary to aging and chronic conditions. Population health is defined as the “the health
outcomes of a group of individuals, including the distribution of such outcomes with the
group”®?. According to Magnuson (2019), population health is a “strategy for understanding the
health of populations” or an approach that “focuses on interrelated conditions and factors that
influence the health of populations over the life course. It identifies systematic variations in their
patterns of occurrence and applies resulting knowledge to develop and implement policies and

actions to improve the health and well-being of populations™>23,

Before designing and delivering PL programs to disseminate across large population
groups, it is important to recognize the social and environmental factors (i.e., education and
safety) that are known to contribute substantially to a population’s health. Utilizing population
health frameworks, such as the life course health development framework®, which views health
as a “dynamic, complex non-linear process” and the Ecological Model®®, which emphasize the
environmental and policy settings, will add value in reaching individuals who are most in need.
Socio-cultural norms and expectations should be considered in program planning. Policy
developments that foster physically literate communities (designing neighborhoods that facilitate

outdoor walking) are needed.

A public health role for physiotherapists

Even though the scope of practice for physiotherapy has traditionally focused within
clinical practice and secondary and tertiary prevention, the physiotherapy profession continues to
evolve to meet the needs of our aging population. In Ontario, physiotherapists have made an

important contribution to primary health care as an integral member on family health teams and

11



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

carrying out health promotion programs, assessment and treatment triage, and screening
activities®. The physiotherapy profession is recognizing the limitations of condition- specific
interventions for individuals when managing multimorbidity. Physiotherapists continue to be
involved in health promotion activities within their practices (i.e., physical activity, fatigue
management, stress management, pacing strategies., etc.) and take on both the provider and
consultant role in specialized exercise and rehabilitation techniques, as well as education
programs. Physiotherapists have the potential to encourage public health messages (i.e., physical
literacy) and influence movement activities for adults who are experiencing functional and
mobility limitations. A clearly defined public health role for physiotherapists is needed for the

profession.

Physiotherapists have the potential to take on a leadership role in the public health sector
by creating and executing evidence-based communication campaigns that share the benefit of PA
in the management of chronic conditions and share key rehabilitation principles with the public.
Physiotherapists can be more involved in top-down approaches by influencing policy makers and
the physiotherapy curriculum, as well as lobbying and sharing a strong strategic vision for health
promotion activities and building partnerships with community-based agencies and other
healthcare organizations. Physical literacy programs for older adults and adults with
multimorbidity, targeting mobility and functional limitations, and designed by physiotherapists
within public health has potential to positively impact a large cohort of individuals who may be
unaware of the rehabilitation and movement knowledge that can help them optimally self-

manage their conditions throughout the lifespan.

Outline of Included manuscripts

12
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To effectively design and deliver physical literacy programs it is important to first
understand what critical components should be included when framing PL for adults and older
adults. Therefore, a mixed methods program of research is presented that utilizes a sequential
exploratory design. The first three chapters (integrative review, qualitative consensus study and
qualitative interview study) are used to inform the fourth quantitative chapter (pre-post
intervention study). Chapter one includes an integrative review and thematic synthesis of the
current literature identifying what is known about PL for adults, in the context of addressing
optimal physical function and mobility. Chapter 2 includes an online-facilitated consensus study
with identified rehabilitation and aging experts. The purpose of this expert consensus study is to
use a nominal group technique to understand how PL is characterized from the perspectives of
primary care physiotherapists, rehabilitation researchers and public health experts. Chapter 3
includes a semi-structured interview study with working and retired adults who are living with 2
or more chronic conditions. The objective of this qualitative study is to explore how adults with
multiple chronic conditions describe PL for adults and to understand the needs, preferences,
barriers, and facilitators to acquiring and maintaining PL despite fluctuations in health status.
Chapter 4, a pre-post intervention study was guided by the findings of the previous 3 chapters
and the Physical Literacy for Adults and adults with Chronic Conditions (PLACC) framework,
developed from the synthesis of the previous program of research. The purpose of this study is to
investigate the effect of a novel, multi-modal knowledge translation PL intervention, among
adults with multimorbidity. The objective of developing and delivering this innovative
rehabilitation focused community intervention is to inform future public health interventions and

demonstrate the benefit of improving PL as a health promotion approach.

Overall objective of thesis

13
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The primary objectives of this project were:

1.

To appraise, summarize and synthesize the current literature on physical literacy and
adults to understand the key components required to acquiring physical literacy as an
adult.

To understand how physical literacy is characterized and the barriers and facilitators to
becoming a physically literate adult from the perspectives of rehabilitation and research
experts, as well as adults and older adults living with multimorbidity.

To design a physical literacy intervention for adults with multimorbidity by integrating
theory and evidence with knowledge users and provider perspectives and determine

intervention effectiveness on key health and awareness outcomes.

14
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Abstract
Purpose:

Physical literacy is an important component for improving functional health for adults.
However, little is known how physical literacy can be framed to support the rehabilitation
needs of aging adults.

Methods:

An integrative review was conducted to understand what components are used to frame
physical literacy for adults. Electronic databases were searched from 2000 - 2021 for eligibility
criteria including: 1) adults > 45 years of age, 2) addressed physical literacy OR physical literacy
components AND referred to outcomes assessing either mobility, physical function,
rehabilitation, health promotion, health prevention, public health, or physical activity.

Results:

A total of 22 articles met the inclusion criteria. The varied methodological quality, including
grey literature (50%) to systematic reviews (14%), indicates that physical literacy for adults is a
novel topic. When defining physical literacy for adults, 13 new constructs emerged with
purposeful activities, knowledge of age-related changes and social interaction as the top three.
Physical literacy interventions demonstrated improvements in self-efficacy, physical function,
and exercise behaviour.

Conclusion:

Findings from the current literature indicate that engagement in purposeful, social, and diverse
activities, obtaining knowledge of age-related changes and being able to self-adapt to mobility

fluctuations is the foundation to becoming a physically literate adult.
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Introduction

Older adults are a rapidly growing segment of our population, accounting for 6.5 million
Canadians and 17% of the population (1). As adults age they are at an increased risk for chronic
health conditions that commonly affect function and mobility (2). Chronic conditions such as
diabetes, heart disease, stroke and cancer are the leading causes of death in Canada (3).
Currently over 33% of adults (19-64 years) and 75% of older adults (>65 years) report having
one or more chronic condition (3). The proportion of people with multimorbidity, defined as
the co-occurrence of two or more chronic conditions, continues to rise among individuals of all
ages (3,4). Multimorbidity is a challenge for our healthcare system due to various competing
demands, the complexity of treatment required, and the coordination of care needed to
manage multiple health concerns. Musculoskeletal changes associated with aging such as
decreased lower extremity muscle strength, impaired balance, decreased flexibility and pain
can further contribute to functional impairments and mobility limitations for adults (5,6). There
is a wealth of evidence demonstrating that chronic conditions can be better managed with
health promotion approaches that address risk factors such as inactivity and a sedentary
lifestyle (3,7,8), however, only 11% of Canadian adults between 60 and 79 years meet the
recommended physical activity guidelines of 150 min of moderate to vigorous physical
activity/week. (9)(10)(11)(12). Globally, sedentary behaviours and physical inactivity have been
estimated to cost $53.8 billion annually in direct health care costs(13). Additionally, individuals
with multimorbid conditions represent a disproportionately high percentage of total healthcare

costs (68%) for both older adults (>65 years) and younger adults (<65 years)(14). To date,
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public health programs have demonstrated mixed outcomes with minimal uptake, usability and
long-term adherence by individuals with chronic conditions (15,16). Similarly, health initiatives
aimed at increasing physical activity levels for the healthy adults continue to report mixed
findings (17)(18)(19). When designing and implementing public health programs to target
important functional and mobility needs of aging adults, utilizing a more rehabilitation-focused
approach throughout the program planning and including education and movement
components, may add value by improving important physical health outcomes (20,21).

Health promotion has been defined as “activities directed toward increasing the level of
well-being and actualizing the health potential of individuals, families, communities, and
societies (22).” When considering the health needs of aging adults and adults with chronic
conditions, there is an integral connection between the principles of health promotion and
rehabilitation. The goal of rehabilitation is to provide strategies designed to optimize
functioning and reduce disability in individuals with health conditions (23). As the underlying
conditions and functional limitations will fluctuate with aging adults, health promoting
behaviours can serve to optimize one’s overall health, resulting in improvement or
maintenance of function. New models of healthcare involving collaborative efforts between
the patient, community and healthcare system have been developed which consider the
complexities involved when managing multimorbidity (24). These models commonly involve
self-management interventions with a physical activity and education component and have
demonstrated improvements in patient outcomes for target populations such as self-efficacy
for exercise and quality of life, along with overall decreased healthcare costs (25). Even though

there is considerable overlap between disease management interventions and health
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promotion programs, it is important to distinguish the two. Self-management interventions are
oriented toward managing the condition(s) and symptoms with consideration to one’s overall
wellness so there are fewer acute episodes. Health promotion initiatives primarily focus on
overall wellness of a population with consideration to chronic condition(s) and illness (26). A
health promotion approach with an ecological focus for aging adults and adults with chronic
conditions that provides access to rehabilitation information and strategies is key to changing
health behaviours and improved health outcomes. If aging adults and adults with chronic
conditions are to successfully engage and adhere to the evidence-based healthy aging activities
and behaviours, they will require a level of physical literacy. Information specific to health
promotion within the context of living with age related changes and chronic conditions and
delivered through population-based agencies, such as the YMCA and Heart and Stroke
Foundation is a valuable resource that can allow adults to choose movement behaviours or
strategies that are transferable to older age and support healthy aging. Sharing knowledge
regarding the benefits of movement and exercise both in a rehabilitation and public health
promotion context has potential to increase physical activity adherence for adults and older
adults. Physical literacy has demonstrated positive associations with lifelong participation in
movement activities, as well as self-esteem, injury reduction and social foundations(27)(28).
There are varying terms used in the literature to describe physical literacy, however the
most widely accepted definition is supported by the International Physical Literacy Association
and explains physical literacy as “the motivation, confidence, physical competence, knowledge
and understanding to value and take responsibility for engagement in physical activities for life”

(29). Over the last decade, physical literacy has gained popularity in industrialized countries
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with youth sport development, as well as primary and secondary school physical education
curriculum for children. In schools, children are taught the foundations of physical literacy,
through motor competencies skills and an introduction to a wide variety of movement and
sport activities, with the hope to increase engagement and appreciation for a wide variety of
movement activities (30). The concept of physical literacy has relevance to adults, but the
adaption of the concept to adults later in the lifespan is novel. Even though maintaining
physical literacy has been identified as a critical component of healthy aging and maintaining
independence (31) and researchers recognize the concept of physical literacy throughout the
life-course (32), studies have predominantly focused on children and youth (33,34). Currently,
little is known about how physical literacy can be framed to support aging adults. To
understand the role of physical literacy in the management of multimorbidity, we must first
identify how physical literacy is defined for adults and utilized to promote healthy aging for
adults and older adults. To date, there remains minimal literature discussing the intersection of
physical literacy and rehabilitation. Therefore, an integrative review and thematic synthesis of
the literature was used to identify what is known about physical literacy for adults and how
physical literacy is currently characterized for aging adults, in the context of addressing optimal
physical function and mobility. Integrative reviews provide a rigorous framework for reviewing
and amalgamating literature from a variety of methodologies, including quantitative,
qualitative, mixed methods, and opinion papers (35). The aim of this paper is to address the
following research questions: 1) What are the critical components included when framing
physical literacy for adults and older adults? 2) What is the role of physical literacy in

promoting successful aging for adults? 3) What components are important to include in a
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physical literacy program when considering the functional rehabilitation needs of adults and
older adults? 4) How do adults and older adults currently access and use physical literacy? A
systematic integrative review was chosen for the study methodology, as there is a need to
synthesize the existing literature on physical literacy to understand how this construct has
evolved since its inception (21). This review has the potential to uncover constructs and
principles from a variety of literature sources that can be used to evaluate if the current
physical literacy definition accurately frames a physically literate adult. Currently, there are 2
systematic reviews, focusing on physical literacy constructs and definitions throughout the life-
course (children and adults) and 1 scoping review examining older adult’s physical competence
under the physical literacy construct. However, there are no reviews to date examining the
definition of physical literacy for adults and older adults.

Design and Methods

The following 5-step process proposed by Whittemore and Knafl was followed throughout the
integrative review; problem identification, literature search, data evaluation, data analysis and
presentation of findings (35).

Literature Search

An initial search in Google Scholar, PubMed and Embase was undertaken to identify relevant
search terms. Analysis of the text words contained in the titles and abstracts was conducted to
determine accurate search filters. A systematic search was then conducted using the following
electronic databases; Medline Ovid, CINAHL, Cochrane Library, Embase, and AMED. Google
scholar was used to cross reference findings. Keywords used for this review included (“physical

literacy” OR “physical activity”) AND (“adults” OR “aging”) AND (“rehabilitation” OR “mobility”
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OR “physical functioning” OR “mobility” OR “health promotion” OR “prevention” OR “public
health”). Additional papers from reference lists of the studies reviewed were identified. See

Table 1 for a full list of search terms utilized.

Inclusion and Exclusion Criteria

Articles were included in this review if they met the following criteria: Included adults > 45
years AND addressed the term physical literacy OR referenced the physical literacy constructs
(motivation, confidence, physical competence, knowledge, and understanding to value and
take responsibility for engagement in physical activities for life), AND addressed one or more
outcomes/results which assessed either mobility, physical function, rehabilitation, health
promotion, health prevention, public health or physical activity. On the population level,
prospective studies have found that changes in physical functioning (i.e. decline in muscle
strength) begin to occur among middle aged persons (i.e. 45 years) (37)(38), therefore 45 years
was chosen as the ideal cut off point for inclusion in the review. In addition, preclinical
functional declines commonly precede mobility limitations, indicating middle age as the optimal
time to intervene with physical literacy interventions. Physical literacy as a construct can be
dated back to the 1800s, however only in the last 20 years has this construct re-emerged with
researchers around the world. Therefore, the search dates were limited to the period of
December 2000 — March 2021. Only those articles published in the English language were
included. There were no restrictions based on study design. Unpublished papers, reports and
documents were not excluded, as grey literature congruent with our research questions had
the potential to fill the research gap, while complementing and conveying findings to a wider

audience (39). In addition, lay views of physical literacy for adults are important for testing the

32



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

validity of existing models to determine whether they have relevance to the population to

which they are applied (39).

Data Evaluation

Quality appraisal of the studies in this review was conducted with the Joanna Briggs Institute
(JBI) Critical Appraisal Tools for Systematic Reviews, Randomized Controlled Studies, Quasi-
experimental, Cross sectional, Qualitative Studies and Text and Opinion (40). Refer to

Supplementary Tables 1-7.

Data Analysis

Full text of all studies were independently reviewed by two investigators (CP, AM) and data
extraction included documenting the following: 1) article design/methodology, 2) country of
origin, 3) objective of article, 4) sample population, 5) physical literacy definition used, 6)
physical literacy constructs associated with adults or older adults, 7) theoretical derivation, 8)
professional association referenced 9) study results or main outcome of paper and 9) future
research needed. Findings were extracted using the 4 research questions addressed by the
review. Studies were then divided into quantitative, mixed methods, qualitative and
opinion/literature review groupings (Supplementary Table 8). Data were organized by the
principle investigator (CP) according to themes and relationships using constant comparison
through qualitative inductive content analysis(41). The extracted findings were analyzed using
a systematic approach, allowing identification and categorization of findings, followed by
generation of explanatory synthesis across the categorized findings. All information from the
data extraction was entered into the Covidence software program, an online abstraction tool

(Covidence systematic review software) (42).
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Results

A total of 1,742 articles were identified through the initial database search and 27 additional
articles were included with hand searching the reference list. After removal of duplicates, 1682
articles were screened by reading title and abstract. Full-text screening was completed with
139 articles. Many articles were excluded because the paper focused on physical activity and
not physical literacy. A total of 22 articles were included in this review that addressed physical
literacy and adults. The PRISMA flow diagram (43) illustrates the study selection process (Figure
1). Even though papers were included in the review from 2000 — 2021, the majority of articles
(77%) and all systematic/scoping reviews and quantitative studies (8/8) were published

between 2016 and 2021.

Description of Evidence

The majority of papers included in the review (50%) were grey literature, including conceptual
models, opinion papers and literature reviews. Five studies (23%) used quantitative methods, 2
articles (9%) included mixed methods design and 1 study (5%) used qualitative methods. There
are three review papers (14%) included using a systematic methodology. Overall, with
reference to the Joanna Briggs Institute Appraisal Tools (40), the methodological quality varied
from low to high. Three opinion papers (44-46) were considered to have low methodological
quality as they met only 3/6 of the checklist criteria. All other articles (18/22) were considered
to have moderate to high methodological criteria, as they met a minimum of 5 of the
assessment criteria (40). Refer to Supplementary Tables 1-7. Papers were published in six
countries however, most articles were published in Canada (45%), followed by the United

States (23%) and United Kingdom (18%). This review included 2 systematic reviews (33,47), 1
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scoping review (48), 2 randomized controlled studies (49,50), 1 quasi experimental study (51), 1
pre-post study (52), 1 cross-sectional survey (53), 2 mixed methods studies (54,55), 1
gualitative focus group study (56), 3 conceptual model papers (27,57,58), 6 literature
review/opinion paper (28,44,45,57,59,60) and 2 grey literature education guides (28,46). Refer
to Table 2 for a description of the Literature.

Sample

Sample sizes for the 5 quantitative studies ranged from n= 30 to n= 725 with male and female
participants included in all studies. The average age of the adults included in the quantitative
studies is 65 years. All four intervention studies (49-52) included healthy community dwelling
adults identified as physically inactive or sedentary. Qualitative and mixed methods study
sample sizes ranged from n=15 to n=102 with an average age of 73 years.

Physical Literacy Definition

In total, 18/22 papers presented a definition of physical literacy. The majority of the articles
(89%) refer to the current Whitehead (36) definition of physical literacy, as “the motivation,
confidence, physical competence and knowledge to value and take responsibility for
engagement in physical activity for life”. Both systematic reviews (33,47) and the scoping
review (48) referred to the Whitehead definition when describing physical literacy for adults.
The 2 randomized controlled trials (49,50) included in our review did not define physical
literacy, however there was strong reference to the current physical literacy constructs, such as
physical competence, motivation, knowledge, and confidence. Cairney et al (27) present a
conceptual model that moves beyond the current Whitehead definition to position physical

literacy as a determinant of health. Cairney purports that “physical literacy is a
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multidimensional, experiential convergence of motor, affect, social and cognitive components
that expand from early childhood to old age” (27). Dudley, et al (58) defines physical literacy as
“the ability to move with confidence and competence using all the physical assets one has at
their disposal at any given point in time across varying contexts”. Jones et al (54) utilize the
current Whitehead definition to present an evidence-informed conceptual model, based on
health experts that expands on the current physical literacy constructs to add relevance to
older adults. Papers focusing on promoting physical literacy for adults and older adults discuss
the need to develop beyond the Whitehead definition to provide an inclusive representation of
a physically literate adult and/or older adult.

Physical Literacy Constructs

From the 22 articles, 65 constructs that related to physical literacy and adults were extracted.
From there, 6 components were generated from the current Whitehead definition and 13 new
physical literacy components related to adults were identified. The most commonly identified
new components reported in the literature consisted of meaningful/purposeful activities (18),
knowledge of age-related changes (12), social interaction (12), diverse activities (11),
physical/age adaptation (10), and environmental awareness/understanding (9). Other reported
new components include positive affect/attitude (6), self-regulation (6), adequate strength,
flexibility and balance (4), regular periodic movement (3), safety awareness (3), cognitive
activity (3) and resilience (2). Refer to Table 3: Physical Literacy Constructs. Following the
Whitehead definition of Physical literacy, engagement in physical activity was identified in all
papers (100%), followed by motivation (77%) and confidence (77%). Therefore, having the

motivation and confidence to participate in physical activities, continue to be identified as key
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attributes to attaining physical literacy for individuals of all ages. Meaningful person-centered
activities and purposeful physical activities were identified as the most commonly reported new
component (86%). Making purposeful movement activities that address older adult’s pragmatic
needs, such as maintaining physical and mental independence will likely increase one’s
motivation for sustained movement. Knowledge of body changes related to aging was also a
commonly reported component (55%) indicating the need for differing education material that
address the functional and mobility needs of aging adults. Health literacy defined by The
Institute of Medicine, is “the degree to which individuals have the capacity to obtain, process,
and understand basic health information and services needed to make appropriate health
decisions (61)”. Aging adults living with chronic conditions are required to make personal
health decisions on a regular basis that address their fluctuating health status and manage their
condition(s). The knowledge and understating required to attain physical literacy for adults will
differ to that of younger individuals. Information related to the changes with strength,
flexibility, balance, speed, endurance and maintaining function as individuals age is required to
keep adults informed. For example, gaining an understanding of why one is having mobility
challenges or experiencing fear of falling will reinforce the need to engage in movements,
despite these physiological changes. Maintaining social interactions (55%), diversity of
movement (50%), environmental awareness/understanding (41%), positive affect/attitude
(27%) and self-regulation skills (27%) were also commonly reported, demonstrating how
physical literacy for adults can differ to that of younger individuals. The aforementioned new
constructs identified, validate the need to take an ecological approach when considering the

promotion of physical literacy for adults and understand how physical function can be
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improved, as opposed to simply promoting physical activity. Age-friendly communities with
high walkability, good access to parks and recreation facilities, and sidewalk functionality
should be included. Community elements such as socio-cultural norms and gender are also
required to increase success.

Measuring physical literacy for adults

Of the 22 papers included, 4 articles evaluated physical literacy programs for adults and/or
older adults (49-52). Additionally, 1 systematic review (47) evaluated the measurement and
assessment attempts of physical literacy for children and adults and 1 scoping review (48)
explored how the physical competence of older adults’ would be measured under the concept
of physical literacy. A variety of objective measures were reported such as number of
steps/day, Short Physical Performance Battery Test (SPPB), 400-meter walk, and the Seniors
Fitness Test. Subjective outcome measures were also reported, such as self-efficacy for
exercise scale, International Physical Activity Questionnaire (IPAQ) and exercise knowledge
open-ended questions. The scoping review by Huang, et al (48) included papers that assessed
physical competence under the concept of physical literacy for older adults (> 65 years). This
review found that the Medical Outcomes Study Short Form—36 Questionnaire was the most
common self-report measure to assess physical function. Additionally, gait speed measures
(62), the senior fitness test (63) and single leg stance (64) were the most commonly reported
objective measures when assessing mobility, balance and/or strength under the umbrella of
physical literacy. The pilot non-randomized controlled study by Holler, et al assessed the effects
of a holistic physical exercise training on physical literacy among physically inactive adults (51).

This study was the first to measure physical literacy for community-dwelling adults by designing
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a questionnaire covering five identified physical literacy domains: physical activity behaviour,
attitude towards a physically active lifestyle, exercise motivation, knowledge and self-efficacy.
The 15-week physical literacy intervention consisted of tailored strength and endurance
exercises, in addition to a multi-modal education component and as a result, significant
improvements were found for the physical activity behaviour and exercise self-efficacy domains
(51). This pilot study used diverse self-report measures to assess physical literacy outcomes.
Interestingly, the randomized controlled trial by Matz Costa et al. (49), evaluated their
Engaged4life program, an intervention to encourage inactive adults to embed physical activities
that are personally meaningful, with a variety of outcomes, including # of steps/day, # of
cognitive activities/day, #social interactions/day and # of personal meaning actions/day. This
intervention utilized technology monitoring, goal setting and peer mentoring to encourage
physical activity, cognitive activities, social interactions and personal meaningful activities into
every- day life. Improvements were found for all 4 domains for the physical literacy
intervention group; however, the study was not powered to detect significant differences
between the self-monitoring control group. An 8-week pre-post Get Fit for Active Living (GFAL)
physical literacy intervention for sedentary community dwelling older adults found significant
improvements for task specific self-efficacy, lifestyle self-efficacy and physical function, as
measured by SPPB (52). Interestingly, an RCT by Stathokostas et al. (50) looked at longer term
adherence levels for GFAL intervention and found improvements in exercise adherence with a
66% retention at 12 months, in addition to maintenance of the physical function outcomes at
the 6 month follow up.

Physical Literacy Interventions for Adults
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Four interventions studies (49-52) were identified in the review, including 2 RCTs, 1 quasi-
experimental and 1 pre-post study. Only one study measured outcomes under the concept of
physical literacy and aimed to promote physical literacy for older adults (51). The main purpose
of the other 3 intervention studies were to assess adaption and adherence to physical activity
after participation in a multi-component exercise program, designed with physical literacy
principles. All 4 interventions targeted inactive community dwelling adults and older adults and
demonstrated improvement in physical literacy outcomes. Intervention components included a
range of functional exercises, technology assisted self-monitoring, goal setting, education
sessions and behaviour change techniques. Table 3 provides a summary of the 4 studies
evaluating physical literacy interventions.

Social sectors promoting physical literacy

This review examined which social sectors are responsible for promoting physical literacy for
adults. Recreational community programs designed for adults and older adults were most
commonly referenced (n=16). Health and medicine fields discussing to role of physical literacy
with successful aging (n=9), followed by education sectors supporting physical literacy for
children and adults throughout the life-course (n=8) were also commonly referenced. Sport
associations (n=5), and public health and policy fields (n=2) were also noted in this review.
Refer to Table 2: Nature of the Literature.

Physical literacy and rehabilitation

There was no reference to the role of rehabilitation in the promotion of physical literacy for
adults, when examining the articles included in this review. However, thematic analysis

identified several constructs related to rehabilitation and physical literacy. Optimal function
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and mobility were the most commonly reported constructs, followed by rehabilitation exercises
(strength, flexibility, speed, endurance and balance), adherence to sustained physical activity,
self-monitoring and self-management. Refer to Figure 2.

Accessing physical literacy for adults

All 22 papers focused on physical literacy for community dwelling adults and older adults. The
following themes emerged when evaluating constructs related to how adults can successfully
access experiences which build physical literacy in the community: daily access to recreational
activities, accessible built environments, access to enjoyable physical activities, access to a
variety of movement activities, social support, culturally relevant and financially viable options,
education on safe/supportive movement, multiple formats, and tailored to community needs.
A cross-sectional survey (53) of community dwelling Canadian older adults included in the
review found that an “easy to use website”, and an email newsletter were the top 2
preferences when asked how older adults would like to receive information on physical literacy
(53).

Discussion

This review demonstrates that literature generated to date has been largely theoretical and
descriptive, exploring varying definitions and models to describe the promotion of a physically
literate adult. Higher levels of physical literacy are theorized to provide benefits, to the
individual and to societies, however research to support this is lacking. This review aimed to
address 4 key objectives: 1) What are the critical components included when framing physical
literacy for adults and older adults? 2) What is the role of physical literacy in promoting

successful aging for adults? 3) What components are important to include in a physical literacy
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program when considering the functional rehabilitation needs of adults and older adults? 4)
How do adults and older adults currently access and use physical literacy? When evaluating the
critical components of physical literacy for adults, the literature presents debate questioning
whether the current physical literacy definition (“the motivation, confidence, physical
competence, knowledge and understanding to value and take responsibility for engagement in
physical activities for life”) is accurate and inclusive to the needs of adults and older adults. For
example, Cairney et al (27) argues that the current physical literacy definition should be
expanded to position physical literacy as a health disease determinant. Cairney depicts physical
literacy as a holistic concept that entails reciprocal, intertwining motor, social, affect and
motivational factors that are reinforced with knowledge (27). Dudley et al (58) defines physical
literacy as the “knowledge, skills, understandings and values related to taking responsibility for
purposeful physical activity and human movement across the life course, regardless of physical
or psychological constraint”. Dudley presents a new model of physical literacy including policy
considerations for key decision makers in the fields of public health, recreation, sport and
education to support children and adults as they age (58). Dudley argues that there is a need
for “physically literate societies”, that encompass more than education and sport agencies and
should address the public health needs of all individuals of all ages. Jones et al (54) provides an
expansion of the current physical literacy definition to describe a new physical literacy model,
informed by multi-disciplinary researchers and practitioners, with some consideration of the
unique physical and social needs of older adults (>65 years). The physical literacy model
discussed by Jones et al (54) differs from the previous frameworks by focusing only on older

adults and using an ecological approach to integrate physical literacy into the lifestyles of aging
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adults. The traditional Whitehead model of physical literacy describes a pathway from birth to
adulthood in which the individual develops physical literacy skills as a child that they can reflect
on and grow with as they age. This model presents limitations for adults who may not have
base functional movement skills, such as running, throwing, jumping or who have not engaged
in these skills for many years. Additionally, the Whitehead model does not fully consider the
new skills that adults are required to learn, as a result of age-related or health condition related
function and mobility changes. For example, with chronic conditions, individuals will need to
learn how to monitor their functional status and adjust as needed to maintain mobility. They
will need to learn rehabilitation strategies, including strengthening, flexibility, endurance, and
balance exercises that will promote maximum mobility. These findings highlight that the
current physical literacy definition should be reconceptualized to include the following key
components that encapsulate the characteristics central to physical literacy for adults and older
adults; engagement in purposeful, social, and diverse physical activities, having the motivation
and confidence for movement, knowledge of age-related changes and the role of physical
activity and being able to self-adapt to physical changes.

Many articles addressed the intersection between successful aging and physical literacy
for adults, however varying frameworks were used to demonstrate the association. Successful
aging is commonly associated with “avoiding disease and disability, having high cognitive,
mental and physical function, being actively engage in life, and being psychologically well
adapted in later life (65).” Higgs (28) describes physical literacy as the foundation to successful
aging. Higgs argues that there are eight physical literacy components (appropriate physical

activity, cognitive function, psychological well-being, social connection, embracing life
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transitions, managing chronic conditions, mindful nutrition and designing movement
opportunities for adults of all ages with all abilities) that will lead adults to successful aging (28).
Increasing physical activity and decreasing the risks for illness and mobility impairments are at
the center of both physical literacy and successful aging, demonstrating the clear relationship
between the constructs. Interestingly, even though there was reference to functional exercises
aimed at improving and managing mobility and the new physical literacy models acknowledged
the role of chronic conditions when promoting physical literacy for adults, no articles discussed
the intersection of rehabilitation with physical literacy and successful aging. For example,
Cairney’s physical literacy framework across the life course (27) includes a pathway linking
chronic conditions to physical literacy by considering the impacts of conditions such as
cardiovascular disease, Type 2 diabetes, obesity, high blood pressure, and osteoarthritis on
function and mobility (27). This framework acknowledges that the onset of chronic conditions
may restrict movement opportunities for aging adults, forcing adaptations to movement
behaviours and creating challenges when acquiring new movement experiences (27). It can be
applied that rehabilitation strategies are required to improve function and maintain
participation in movement activities to ensure adults and older adults build capacity within
their physical literacy as the requirements for movement and function change with age. Figure
2 illustrates the reciprocal association between physical literacy, successful aging, physical
activity, and rehabilitation. This figure uses the thematic findings of the review and
demonstrates the intersection between the complex role of the four components:
rehabilitation, physical literacy, successful aging, and physical activity, in the promotion of

physical literacy for adults. Function and mobility outcomes were commonly used in the
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assessment of physical literacy, however rehabilitation professionals, such as physiotherapists
were not involved in the design and delivery of the programs. This omission is surprising since
rehabilitation professionals have the expertise and skills to support physical literacy initiatives
by sharing knowledge regarding the prevention and management of movement impairments
(66). Increased awareness about the intersection of rehabilitation and physical literacy by
practitioners and policymakers is likely to increase the dissemination of these ideas.

When considering physical literacy interventions, this review demonstrates the dearth
of research that has explored physical literacy in adults and older adults. The 4 physical literacy
interventions in the review included both a physical activity component and an education
component that addressed important behaviours such as motivation, self-efficacy with
movement, and confidence. This demonstrates that the holistic nature of physical literacy for
adults involves a multitude of constructs that go beyond physical competence. It is apparent
that physical literacy is important for sustained participation in physical activity, but
development of physical literacy for adults can occur through unstructured movement pursuits,
such as recreational activities, daily routines, social interactions, and community involvement,
in addition to structured movement pursuits such as sport, exercise, rehabilitation programs,
healthcare visits and education programs. Two grey literature articles specifically described
exercises designed to increase physical literacy for adults (46,67). A Canadian Sport for Life
Physical Literacy Movement Guide, prepared by Kitchen et al. presents 30 dynamic and
functional movements, such as grapevine, squats and ladder drills that aim to improve the way
adults move, as well as enjoy recreational movement(46). Similarly, a conceptual paper by

Roetert et al (67) presents the following 5 key functional resistance exercises, aimed to start
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older adults on the path of physical literacy: scapular retraction, bridging, partial squat,
grapevine and heel raises.

When examining how adults’ access and use physical literacy, the current literature
primarily focuses on programs for community-dwelling adults and older adults and the need to
build communities that support adults with their physical literacy journey. A 2020 cross
sectional survey of older adults by active aging Canada (53) found that “accessible
environments” and “affordable opportunities” were the top two emerging themes when asked
how to support older adults to be physically active. This survey also found that older adults
would prefer to receive information on physical literacy with an easy-to-use website or an email
newsletter, both highly accessible resources (53). For physical literacy to be embraced by the
older adult community and adapted as a disposition, there is a need to articulate what physical

literacy entails for adults and older adults from health and physical function lens.

Implications for practice and research

In the context of physical literacy for adults and older adults, individuals may have
developmental skills that were established at an earlier age, which they retain to a greater or
less extent from childhood. However, there are other physical literacy skills, to learn as
individuals age that are related to maintaining function in adulthood and the management of
chronic conditions. Physical activity is one component that can improve function, and physical
literacy, however there are many other components, such as self-monitoring of age-related
changes, including safe and diverse movements into every-day activities, the practice of core
functional activities, such as rising from a chair and understanding and implementing

rehabilitation strategies to address age related changes as a means to maintaining optimal
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mobility. The traditional conceptualization of physical literacy does not fully account for aging
and changes in function and mobility with aging. A key feature is that it is currently primarily
based on a developmental model that is expanding one’s physical activity, not a developmental
model where movement and activity is becoming more constrained due to age related changes.
This review adds value to the current literature on physical literacy frameworks and definitions,
by highlighting the key components that are central to physical literacy for aging adults. Future
physical literacy interventions should be designed with a focus on the identified key
components, including having the motivation and confidence to engage in meaningful, social,
and diverse activities and having knowledge of age-related changes and understanding how to
adapt to these changes. A pilot physical literacy intervention for adults (45 — 65 years) with 2 or
more chronic conditions and delivered with a population health approach is currently
underway. This intervention was developed iteratively based on the results of expert
consensus group using nominal group technique to reach consensus on the key components
required for a physical literacy intervention for adults(68). In addition, semi-structured
interviews were conducted with working adults (45 — 65 years) who are living with multiple
chronic conditions to understand what physical literacy means to aging adults and how to
effectively increase physical literacy awareness as a strategy to improving participation and
adherence to physical activity, despite health challenges. Early findings indicate that physical
literacy for adults and older adults involves increasing one’s capacity to be able to choose
diverse movement activities that are enjoyable, while monitoring one’s own ability for
movement, having the knowledge to identify early loss of movement components and

knowledge to remediate restrictions. The development of physically literate adults and older
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adults will require collective action among organizations and sectors, such as rehabilitation
specialists, public health units and policy. Future research is needed to determine whether
interventions delivered by rehabilitation professionals at a population level and aimed at
improving physical literacy components important to optimal aging and the management of
chronic conditions for adults and older adults will improve health outcomes, such as function
and mobility. Additionally, future research is needed to effectively disseminate information
and movement strategies at a population level to adults and older adults who will benefit the

most from becoming physically literate.

Strengths and Limitations

This integrative review offers the first synthesis of a variety of literature sources and evidence
types on how physical literacy is framed for adults and older adults. The inclusion criteria are
broad, allowing for a compilation of current literature on a new and complex topic. However,
the extracted findings are not homogenous in this aspect. Our findings are limited by the
number and quality of articles identified. Quantitative and qualitative studies that matched the
eligibility criteria were limited, however those included contributed substantially with identified
physical literacy components for adults and older adults in addition to the current physical
literacy measurements and community interventions. The majority of literature included were
from grey literature, including opinions and conceptual frameworks, decreasing the validity of
findings. The included literature sources were conducted in 6 different countries with
reference to active and inactive community adults >45 years, strengthening the external

validity.

48



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

Conclusion

This review advances an understanding about physical literacy for adults and older adults and
adds value in the fields of public health and policy by reconceptualizing the physical literacy
construct to include the functional health needs of aging individuals. A shift in public
understanding of what components contribute to physically literate adults and older adults can
positively influence important aging outcomes and help guide program development where
rehabilitation has part to play, aimed at disseminating important physical literacy strategies.
This review has highlighted that having an awareness of the safe and purposeful activities
available, the benefits of movement and how to sustain movement, through fluctuations in
health and abilities, such as episodic fluctuations in multimorbidity is the foundation to

becoming a physical literate adult and older adult.
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Implications for Rehabilitation

e Physical literacy is emerging as a promising health strategy to address the mobility needs
of adults and older adults

e When defining physical literacy for aging adults, there remains a lack of effective
conceptualization of this construct.

e The foundation to becoming a physically literate adult involves monitoring one’s ability
for movement and having the knowledge to identify and remediate changes in function
while engaging in purposeful movements.

e Physical literacy programs designed to target the rehabilitation needs associated with

aging and delivered at a population level have potential to positively impact important
health outcomes equitably for all aging adults.
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Figure 1: PRISMA flow diagram
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Table 1: Article Identification Process

Process

Detail

Sampling Strategy

Selective Databases: from medicine, sports, allied health, nursing, science and
social science fields within specified limits
Journal hand searching from reference lists

Type of Article

All grey literature (reports, un-published papers/data, government documents
and information documents), qualitative research (phenomenology, grounded
theory, ethnography, action research and exploratory approaches, quantitative
research (randomized controlled trials, quasi-experimental trials, before and
after trials) and systematic reviews

Approaches Citation searches, cross referenced with google scholar and contact with authors
Range of Years Beginning of January 2000 to March 2021
Language English

Inclusion and exclusions

Inclusion: Empirical and theoretical research aimed at framing physical literacy
for adults
No exclusion

Key terms used

“physical literacy” OR “physical activity”, AND “adults” OR “aging” AND
“rehabilitation” OR “mobility” OR “physical functioning” OR “mobility” OR
“health promotion” OR “prevention” OR “public health”

Electronic Sources

Medline Ovid, CINAHL, Cochrane Library, Embase, and AMED
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Table 2: Description of the Literature

Article Citation, Year Study/Article Country Population Social Sector Theories and
Description type Promoting Frameworks
Physical Literacy referenced
Reviews Edwards, Systematic UK All ages Education Phenomenological
2018(47) Review Sport
Community
Edwards, Systematic UK All ages Education Monist/holistic
2017(33) Review Sport ontology
Community Phenomenological
Epistemology
Huang, Scoping Review China Community Community Self-efficacy
2020(48) adults: avg age =
65- 74 years
Quantitative | Matz Costa, RCT us Inactive Community The Social Model of
2018(49) community older Health Promotion
adults:
avgage =75.5
years
Stathokostas, RCT Canada Inactive Community Transtheoretical
2017(50) community Model of the Stages
adults and of Change
older adults
avg age =70.3
years
Holler, Quasi- Austria Inactive Community Self-efficacy
2019(51) experimental community
Pilot Study adults: avg age =
45 years
Stathokostas, Pre-post Study Canada Inactive Community Self-efficacy
2016(52) community older
adults: avg age =
70 years
Stathokostas, Cross-sectional Canada Community Community NA
2020(53) Survey adults and
older adults: avg
age = 70 years
Qualitative Monte Qualitative Focus | Canada Community Community Theory of Diffusion
Campelo, Groups older adults: avg of Innovations
2020(56) age = 73.5 years Technology
Mixed Jones, 2018(54) | Mixed Methods Canada Health Health Promotion Social Cognitive
Methods Consensus Study professionals Public Theory

and Conceptual
Model presented

discussing PL for
community older
adults, > 65
years

Health/Policy
Community

Self-Efficacy
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Grey
Literature

McMahon,
2019(55)

Cairney,
2019(27)

Longmuir,
2016(60)

Dudley,
2017(58)

Roetert,
2019(67)

Roetert,
2018(57)

Roetert,
2014(59)
Higgs, 2019(28)

Almond,
2015(44)

Whitehead,
2013(45)
Jones, 2016(69)

Kitchen,
2014(46)

Mixed Methods
Inductive
Sequential
Literature
Review and
Conceptual
Model presented
Literature review

Literature review
and conceptual
model presented

Literature review
and conceptual
model presented

Opinion Paper

Opinion paper
Physical Literacy
information
package
designed for all
ages

Opinion Paper

Opinion paper

Commentary

Commentary

us

Canada

Canada

Australia

us

us

us

Canada

UK

UK

Canada

Canada

Community
older adults: avg
age = 72 years
All ages

All ages

All ages

Community
older adults, >65
years

All ages

All ages

All ages

All ages

All ages

Older Adults

Older Adults

Community

Health Promotion
Education
Sport

Education
Sports
Community
Public
Health/Policy
Health Promotion
Sport
Education
Health
Practitioners
PA promotion
Community

Health
Practitioners
Sports
Education
Education
Community
Education
Health
Practitioners
PA Promotion
Sports
Community
Education
Health
Practitioners
Community
Community

Sport

PA promotion
Community
Community

Behaviour Change
Theory

Self-determination
Self-efficacy

NA

The four pillars of
physical literacy

policy

Ecological Model
Pesce’s Gross Motor
Competencies
Training Selection
Optimization and
Compensation
NA

NA

NA

NA

NA

NA

NA
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Table 3: Results: Physical Literacy Components

Whitehead physical literacy components No. (%)
Engagement in physical activity 22
Motivation 17
Confidence 17
Knowledge/understanding of PA 12
Physical competence 4
Value of physical activity 2
New Physical literacy components No. (%)
Meaningful person centered and purposeful activities 18
Knowledge of body changes related to aging 12
Social interactions/interpersonal relationships 12
Diversity/variety of movement 11
Physical/age adaptation 10
Environmental awareness/understanding 9
Positive affect/attitude 6
Self-regulation 6
Adequate balance/strength/mobility/endurance 4
Sustained movement 3
Safety awareness 3
Cognitive activity 3
Resilience 2
Proficiency of movement/motor skills 2
Capacity for an active lifestyle 2
Optimize choices/maximize success 1
Mastery experience 1
Diet 1
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Table 4: Summary of studies which evaluated physical literacy interventions

Author, Year,

Outcomes utilized to

Study Design Study Objective Population PL Interventions measure PL Results
Matz Costa (49), To evaluate the Inactive PL intervention: Physical activity: # of Improvements in all 4
2018 feasibility and community Tech-assisted steps (Fitbit) domains (greatest for
outcomes of the dwelling self-monitoring Cognitive Activity: # of | # of steps) for the
RCT Engaged4Life adults Psychoeducation cognitive activities intervention group,
program Average age | Goal setting engaged in each day however study not
(personally =755 One on one peer (from a list of 14) powered to detect a
meaningful activity | N=30 mentoring Socjal 'Interact'ion: #of | significant difference
program). Control group: social interactions between the self-
self-monitoring engaged in each day_ E}nd monitoring and the
(no tech) how stressful or positive multi-intervention PL
these engagements were
(scale of 1-5) groups
Personal Meaning: 4
questions that were
rated on a scale 0-2
asking about what they
did that day that was
personally meaningful
Stathokostas (50), | To study the Community Eight-week Self-efficacy (lifestyle Improvements in
2017 longer-term levels | dwelling community- and task specific) exercise adherence
of adherence to PA | healthy, but based group Physical function (Short | with 66% exercise

Cluster RCT

of older adults who
have participated
in the GFAL
program; To
determine the
long-term
functional fitness
changes post-GFAL
participation; To
determine the
long-term changes
in psychosocial
determinants of
PA; To provide an
exploratory
description of
factors associated
with continued PA
participation and
to compare long-
term GFAL
outcomes to a
group receiving
booster sessions.

inactive older
adults

N=176 and
average age =
70.3

GFAL program in
5 communities
Participants
attended 3
exercise sessions
with one session
including an
additional
education
session
Education topics
included benefits
of PA,
strengthening
and stretching,
healthy eating,
exercise
adherence,
exercise for
chronic diseases,
safety, and
maintaining an
exercise program
at. The exercise
classes included
a cardio,

SPPB)

Mobility disability
(400-meter walk)
Physical Fitness
(Seniors Fitness Test)
PA (Phone FiTT
interview)

Exercise Participation

retention at 12
months. Functional
and physical fitness
outcomes gained
during the eight-week
GFAL program were
maintained at the six-
month follow up. Lack
of motivation was
reported as the
second most common
reason (32%) reported
by non-adherents in
the study. No change
in self-efficacy and
outcomes
expectations.
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strength,
flexibility and
balance.
Holler (51), 2019 To assess the Inactive Exercise: The following subjective Significant
effects of a holistic | community strength, reports (questionnaires) improvements were
Quasi- physical exercise dwelling endurance and were used to provide a found for the domains
experimental training on PL adults functional total PL score of PA behaviour and
among physically Average age | exercises e Physical activity: exercise self-efficacy

inactive adults.

=45

Education with

IPAQ-SF

with no intervention

N=60 print material e Attitude towards a effect for the other
Cognitive physically active life: domains
exercises Stanford 5 Clty
Physical activity questionnaire
games (involving | ® EXercise Motivation:
walking and Sport motivation Scale
running) o Exercise self-
Tailoring cor_lfidence: 3 Self-
exercises and efficacy
education to scales_
meet participant e Exercise knowled.ge:
needs open ended questions
Positive feedback
Stathokostas (50), | To determine the Community Education on e Physical function: Significant
2016 functional fitness dwelling exercises for SPPB improvements for
and psychosocial healthy, but chronic e Mobility Disability: self-efficacy, and
Pre-post study changes over an 8 inactive older | conditions, 400-meter walk SPPB. The timed up
week Get Fir for adults safety and how e General flexibility: and go and LE
Active Living Average age | to maintain seniors fitness test strength tests
(GFAL) program for | =70 movement at e Self-efficacy scales improved significantly
sedentary older N=210 home or including task specific
adults community. self-efficacy and
Build PL skills and lifestyle self-efficacy
confidence o Qutcome expectations
through scale
experiences in
the gym
Motivation
strategies
including goal
setting.
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Figure 2: Physical literacy for adults through a rehabilitation lens
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Supplementary Table s1. Assessment Criteria for Text and Opinion

JBI Critical Appraisal Checklist

Cairney, 2019(27)

Longmuir, 2016(60)

Dudley, 2017(58)

Roetert, 2019(67)

Assessment Criteria yes | no | unclear | yes | no | unclear | yes | no | unclear | yes | no | unclear
Is the source of the opinion clearly identified? | X X X X
Does the source of opinion have standing in X X X X
the field of expertise?
Are the interests of the relevant population the | X X X X
central focus of the opinion?
Is the stated position the result of an analytical | X X X X
process, and is there logic in the opinion
expressed?
Is there reference to the extant literature? X X X X
Is any incongruence with the literature/sources | X X X X
logically defended?
JBI Critical Appraisal Checklist Roetert, 2018(57) Roetert, 2014(59) Higgs, 2019(28) Almond, 2015(44)
Assessment Criteria yes | no | unclear | yes | no | unclear | yes | no | unclear | yes | no | unclear
Is the source of the opinion clearly identified? | X X X X
Does the source of opinion have standing in X X X X
the field of expertise?
Are the interests of the relevant population the X X X X
central focus of the opinion?
Is the stated position the result of an analytical X X X X
process, and is there logic in the opinion
expressed?
Is there reference to the extant literature? X X X X
Is any incongruence with the literature/sources | X X X X
logically defended?
JBI Critical Appraisal Checklist Whitehead, Jones, 2016(69) Kitchen, 2014(46)
2013(45)
Assessment Criteria yes | no | unclear | yes | no | unclear | yes | no | unclear | yes | no | unclear
Is the source of the opinion clearly identified? | X X X
Does the source of opinion have standing in X X X
the field of expertise?
Are the interests of the relevant population X X X
the central focus of the opinion?
Is the stated position the result of an analytical X X X
process, and is there logic in the opinion
expressed?
Is there reference to the extant literature? X X X
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Is any incongruence with the X X X
literature/sources logically defended?

Supplementary Table s2. Assessment Criteria for Qualitative Research

JBI Critical Appraisal Checklist

Monte Campelo, 2020(56)

Assessment criteria ves no unclear
There is a congruity between the stated philosophical perspective and the research X
methodology

There is congruity between the research methodology and the research question or X

objectives

There is congruity between the research methodology and the methods used to collect | X

data

There is congruity between the research methodology and the representation and X

analysis data

There is congruity between the research methodology and the interpretation of results | X

There is a statement locating the researcher culturally or theoretically X

The influence of the researcher on the research, and vice versa, is addressed X
Participants, and their voices, are adequately represented X

The research is ethical according to current criteria or, for recent studies, there is X

evidence of ethical approval by an appropriate body

Conclusions drawn in the research report do appear to flow from the analysis, or X
interpretation, of the data
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Supplementary Table s3. Mixed Methods Studies

Mixed Methods Appraisal Tool (MMAT)

Jones, 2018(54)

McMahon, 2019(55)

Assessment Criteria

yes

no

unclear

yes

no

unclear

Are the sources of qualitative data (archives, documents, informants,
observations) relevant to address the research question (objective)?

X

X

Is the process for analyzing qualitative data relevant to address the
research question (objective)?

X

Is appropriate consideration given to how findings relate to the context,
e.g., the setting, in which the data are collected?

Is appropriate considerations given to how findings relate to the
researchers’ influence, e.g., through their interactions with participants?

Is the sampling strategy relevant to address the quantitative research
question (quantitative aspect of the mixed methods question)?

Is the sample representative of the population understudy?

Are measurements appropriate (clear origin, or validity known, or
standard instrument)?

Is there an acceptable response rate (60% or above)?

Is the mixed methods research design relevant to address the qualitative
and quantitative research questions, or the qualitative and quantitative
aspects of the mixed methods question (or objective)?

Is the integration of qualitative and quantitative data (or results) relevant
to address the research question (objective)?

Is appropriate consideration given to the limitations associated with this
integration, e.g., the divergence of qualitative and quantitative data
(results) in triangulation design?

Supplementary Table s4. Assessment Criteria for Cross-sectional studies

JBI Critical Appraisal Checklist

Stathokostas, 2020(53)

Assessment Criteria

yes

No

unclear

Were the criteria for inclusion in the sample clearly defined?

X

Were the study subjects and the setting described in detail?

Was the exposure measured in a valid and reliable way?

Were objective, standard criteria used for measurement of the condition?

pad

Were confounding factors identified?

Were strategies to deal with confounding factors stated?

Were the outcomes measured in a valid and reliable way?

Was appropriate statistical analysis used?
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Supplementary Table s5. Assessment Criteria for Quasi-experimental studies

JBI Critical Appraisal Checklist Stahokostas, 2016(52) Holler, 2019(51)
Assessment Criteria yes | no | unclear | yes | no | unclear
Is it clear in the study what is the ‘cause’ and what is the ‘effect’ X X

(i.e., there is no confusion about which variable comes first)?

Were the participants included in any comparisons similar? X X X

Were the participants included in any comparisons receiving X X X

similar treatment/care, other than the exposure or intervention
of interest?

Was there a control group? X X
Were there multiple measurements of the outcome both pre and | X X

post the intervention/exposure?

Was follow up complete and if not, were differences between X X
groups in terms of their follow up adequately described and

analyzed?

Were the outcomes of participants included in any comparisons X X
measured in the same way?

Were outcomes measured in a reliable way? X X

Was appropriate statistical analysis used? X X
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Supplementary Table s6. Assessment Criteria for Randomized Controlled Trials

JBI Critical Appraisal Checklist

Stathokostas,

Matz Cost, 2018(49)

2017(50)
Assessment Criteria yes | no unclear yes | no unclear
Was true randomization used for assignment of participants to X X
treatment groups?
Was allocation to treatment groups concealed? X X
Were treatment groups similar at the baseline? X X
Were participants blind to treatment assignment? X X
Were those delivering treatment blind to treatment assignment? X X
Were outcomes assessors blind to treatment assignment? X X
Were treatment groups treated identically other than the intervention | X X
of interest?
Was follow up complete and if not, were differences between groups X X
in terms of their follow up adequately described and analyzed?
Were participants analyzed in the groups to which they were X X
randomized?
Were outcomes measured in the same way for treatment groups? X X
Were outcomes measured in a reliable way? X X
Was appropriate statistical analysis used? X X
Was the trial design appropriate, and any deviations from the standard | X X
RCT design (individual randomization, parallel groups) accounted for in
the conduct and analysis of the trial?
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Supplementary Table s7. Assessment Criteria for Systematic Reviews

JBI Critical Appraisal Checklist

Edwards, 2017(33)

Edwards, 2018(47)

Huang, 2020(48)

Assessment Criteria

yes

no

unclear

yes

no

unclear

yes

no

unclear

Is the review question clearly and explicitly X X X
stated?

Were the inclusion criteria appropriate for the X X X
review question?

Was the search strategy appropriate? X X X
Were the sources and resources used to search | X X X

for studies adequate?

Were the criteria for appraising studies X X X
appropriate?

Was critical appraisal conducted by two or more | X X X
reviewers independently?

Were there methods to minimize errors in data X X X
extraction?

Were the methods used to combine studies X X X
appropriate?

Was the likelihood of publication bias assessed? X X X
Were recommendations for policy and/or X X X
practice supported by the reported data?

Were the specific directives for new research X X X

appropriate?
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Supplementary Table s8: Summary of Papers

Author and | Level of Country PL definition Study/Article Key contextual Theories or | Professional Main Outcome Future research
Year Evidence Population Purpose information related framework Associations measure discussed/
and Study Sample size to PL and adults discussed assessed
Design
Edwards Level 2A UK Y (70% of To review and Self-report measures phenomenol | Children/ PL is holistic and Future research
(35), 2018 Systematic All ages papers used evaluate the are used to assess PL | ogical Academic/ cannot be should assess PL
review ‘Whitehead measurement and for adults. These Schools measured/assessed in | beyond the
definition assessment measures ask Sport the traditional/ constructs of
attempts of PL questions related to Adults conventional sense. physical
and its constructs PA and may not Older adults Self-report measures proficiencies and
relate to the activities to assess adults may use a more holistic
older adults do not be accurate approach
through the day (i.e.,
gardening)
Edwards Level 2A UK Y (70% of Conduct a SR of Children and adults Monist/ Children/ Current literature Theory
(23), 2017 Systematic All ages papers used the PL construct, can all develop PL. holistic Scholars/ contains different development and
review Whitehead define the The same constructs ontology Academic representations of research is needed
definition properties of PL for children can be and Sport PL. There is the to better approach
and theoretical used for adults. phenomenol | Adults sport representation PL. Clear
associations of the | Adults PL is ogical Older adults of PL and the definitions of PL
construct associated with epistemolog Margaret whitehead are needed so that
previous PA y holistic these can be
experience and representation of PL translated into
positive experiences with difference practical setting
from school and philosophical
others underpinnings
Huang (36), | Level 2A China Y — Whitehead | To identify and Physical adaptations holistic Community No studies measured There is limited
2020 Scoping Average age | definition analyze gaps in Self-supportive Older adults physical competence research to assess
Review =65-74 the topic of PL Age adaptation under the concept of physical
among older Optimizing choices PL. Most quantitative | competence for
adults and explore | paximize success measurements looked | older adults.
the measurement Proficiency in at gait speed, timed Limited attention
of ol@er adults’ movement capacities up and go, sit to to positioning PL
physical and movement stand test, in public health
competence under stabilometer and
patterns. Adequate
the concept of PL posture platforms and
balance, strength 1 re test. Sinel
i p max test. Single
and _mOb'“ty play a leg stance was also
crucial role used a lot. Simple
capacities, combined
capacities and
complex capacities
were used. Physical
competence can
never be the sole
constituent of PL
Matz-Costa Level 2b us No definition evaluate physical activity The Social Community Recruitment is High engagement
(37), 2018 RCT Average age | of PL reported participants’ (move) Model of Older adults feasible and for a self-
—75.5 adherence to and cognitive activity Health engagement was high | empowering
In-active engagement with (think) Promotion No difference program with PL
community the Engaged4Life social interaction (SMHP), between the control principles. More
dwelling Program and (connect) proposed by (self-monitoring) research is needed
adults assess the primary | The "engagement Linda Fried group and the to evaluate long
Men and and secondary model" empowers Engaged4Life (tech term outcomes
women outcomes of the older adults to assisted self-
N=30 intervention, enhance or monitoring,
compared to a supplement their psychoeducation and
technology- existing "activity goal setting, and one

assisted self-
monitoring only
control group, for
the purpose of
informing future
efficacy trials.

portfolios" in ways
that naturally
incorporate physical
activity, cognitive
activity and social
interaction. This
approach prioritizes
personally
meaningful activities

on one peer
mentoring) group.
Outcomes: # of steps
= no statistical
difference between
groups as they both
increased

Cognitive activity =
no stat diff

Social interaction =
no stat diff

Personal meaning =
no stat diff
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Stathokostas | Level 2b Canada No mention of 1) study the Self-efficacy transtheoret | Community Self-efficacy Long term
(38), 2017 Cluster Average age | PL definition, longer-term Awareness ical model inactive older | outcomes adherence is
randomizati =70.3 however, study | (six- and 12- knowledge of the adults expectations, determined by
on trial n=176 is addressing month) levels of The GFAL program stages of Physical Function — progressing adults
Inactive many of the adherence to provides novice older change. SPPB, through the stages
community constructs of physical adults an introduction | gif Mobility disability — of Achange jand
dwelling PL activity of older to the' beneﬁts of efficacy 400-meter wgl!(z using Il"lultl—
adults exercise, builds General flexibility - dimensional
adults who have .. . . ..
L ) participants’ skills, seniors fitness test, principles to
participated in the hysical literacy, and Task specific self- increase
GFAL program; (2) physica Y P .

) confidence through efficacy, and lifestyle | confidence and
determine the experiences in the self-efficacy. motivation with
long-term (six- gymnasium, weight Self-efficacy and movement, as well
month) room, and education SPPB improved as education
functional fitness | gessions. significantly, as well
changes post- Education topics as timed up and go
GFAL included: benefits of and LE strength tests
participation. physical activity, Phone FiTT for
(3) determine the motivation, goal exercise participation
long-term (six- setting, and exercise and
and 12-month) adherence, exercise Exercise participation
changes for various chronic as measured by the
in psychosocial disgase‘s,‘safety, and stages of change
determinants of g{ff:iz?li% arnam ut
phy5|cal.act|V|ty. home or Ii)n tkgle
(4) provide an .

community.

exploratory

description of

factors associated

with continued

physical activity

participation

and issues related

to

noncompliance;

and (5) compare

long-term GFAL

outcomes to a

group receiving

booster

sessions.

Holler (39), Level 2b Austria Yes - A 15-week pilot PA behaviour, Self- Community Outcomes looked at This is a non-
2019 Non-RCT Inactive Whitehead study to assess the | attitude towards efficacy adults compliance and total validated
Pilot study community effects of a physically active physical literacy measurement tool

dwelling holistic physical lifestyle, exercise score based on for adults. Results
adults exercise training motivation, exercise developed are useful for
Average age on PL among knowledge, exercise questionnaires. further public
=45 physically inactive | self-confidence TIPAQ-SF was used health activities
N=60 adults. First Intervention included for physical for physically

attempt to either strength, component (PA), inactive adults

measure PL in endurance or a attitude toward a

inactive adults multimodal related physically active life

activity. Education,
cognitive exercise
games involving
walking and running.
Promote mastery
experiences (self-
efficacy) by tailoring
to physical and
mental capacities of
participants. Positive
feedback and print
materials for
guidelines and tips.
15-week intervention

was assessed with the
Stanford 5 City study
questionnaire,
exercise motivation
was assessed with the
sport motivation
scale and exercise
self-confidence was
measured with 3
scales. Exercise
knowledge was
assessed with open
ended questions.
These were used to
give a total PL score.
Significant
improvements were
found for the
domains of PA
behaviour and
exercise self-efficacy
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with no intervention
effect for the other
domains

Stathokostas | Level 2b Canada No mention of The purpose was Self-efficacy Self- Community Self-efficacy and Improving self-
(40), 2016 Pre-post Community | PL definition, to determine the Awareness efficacy inactive older | outcomes efficacy is key to
study dwelling however, study | functional fitness knowledge adults expectations, making physical
healthy is addressing and psychosocial The GFAL program Physical Function — changes
inactive many of the changes over the provides novice older SPPB,
older adults constructs of eight-week adults an introduction Mobility disability —
N=210 PL program in to the benefits of 400-meter walk,
Average age previously exercise, builds General flexibility -
-70 sedentary older participants’ skills, seniors fitness test,
adults physical literacy, and Task specific self-
confidence through efficacy, and lifestyle
experiences in the self-efficacy.
gymnasium, weight Self-efficacy and
room, and education SPPB improved
sessions. significantly, as well
Education topics as timed up and go
included: benefits of and LE strength tests
physical activity,
motivation, goal
setting, and exercise
adherence, exercise
for various chronic
diseases, safety, and
maintaining an
exercise program at
home or in the
community.
Stathokostas | Level 3 Canada Yes - A survey of older NA Community
(41), 2020 Quantitative | N=725 Whitehead adults was dwelling
Study — Adults and conducted adults and
Cross- older adults. understand if PL older adults
sectional Average age was a familiar
Survey =70 term to them and
Analysis what it meant to
them and if they
would like to learn
more. The
purpose of this is
to ensure effective
materials are
developed to
promote PL for
adults and older
adults
Jones (42), Level 3 Canada Yes, Assemble a Intrapersonal ecological Community The individual older
2018 Mixed Whitehead collaborative elements: motivation, | approach, dwelling adult is at the center
Methods Adults >65 definition working group of confidence, physical concepts older adults, of the PL model:
Consensus years researchers with competence, from social health Addresses motivation
study and perspective of PA knowledge and cognitive promotion, and how this will
conceptual and aging and understanding, theory (self- | policy change | change with other
model develop an prioritizing and efficacy, in public adults - health and
evidence-based sustaining outcome health maintaining physical
model of PL for engagement in expectations and mental
older adults. The physical activities ) independence may be

aim of this project
is to develop a
framework that
captures integral
aspects of PL that
validly organized
and presents key
facts in a manner
that can be used to
guide
informational
approaches that
promote with
respect to
knowledge
exchange among
older adults,

(outcome
expectations,
perceptions of older
age, attitudes),
individual factors
(sex, income etc.)
Interpersonal:
personal relationships
(formal and informal)

potent motivators for
PA participation
confidence to make
and sustain feasible
changes and
confidence to
overcome barriers
knowledge and
understanding older
adults tend to have
limited knowledge of
current PA
recommendations for
their age-group
sustaining
engagement:
Negative
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knowledge use by
practitioners and
knowledge
creation by
researchers.

stereotyping of old
age

There must also be a
consideration for an
examination of PL
from a life course
perspective.
Organizational:
Personal
relationships such as
family, friends, and
broader personal
social networks
Community: Socio-
cultural norms and
expectations, Built
environment, Natural
environment, Policy

McMahon Level 3 us No mention of To explore older awareness, intrinsic Behaviour Community Older adults used Further support is
(43), 2019 Mixed PL definition — | adults’ use of motivation, Change dwelling resources that needed for fall
Methods Older adults | use of PL community confidence, physical older adults support walking most | prevention and
Inductive average age constructs resources. activity, walking, frequently PA. Efforts
sequential =72 Answers to these personally 4 Themes emerged: should include
N=102 questions will meaningful 1) Identifying a research that looks
provide Broad Range of at how to best
information about Local Community disseminate,
utilization to Resources - primarily | implement and
improve our walking promotion
understanding of 2) Learning From strategies. More
which resources Trusted Sources - collaborations are
might need to be friends they can needed with
bolstered or better relate to experts in these
disseminated, and 3) The Dynamic Gap | fields.
which needs, and Between Awareness
gaps might persist. and Use of
Community
Resources -
awareness does not
lead to use
4) Using Internal
Resources to Avoid
Fall - not using or
aware of fall
prevention classes
Monte Level 3 Canada Yes, This study aims to | cognitive, affective, PL Community Themes that emerged | Current evidence
Campelo Qualitative Older adults | Whitehead examine older behavioral and theoretical dwelling from the focus supports the use of
(44), 2020 study with Average age adults’ physical framework older adults groups the PL concept
focus groups | =73.5 perceptions of the exercise theory of teaching technology with older adults
N=15 use of wearable self-regulation diffusion of skills focusing on the
and exergame innovations knowledge about PA following
technologies to technology How to use challenges:1.
engage in physical acceptance technology, i.e., Increasing their
exercise programs model Fitbit health-related
and improve PL. Competitiveness quality of life;2.
Also aims to Concerns for others Achieving the
describe older Confidence recommended PA
adults’ Cooperation amount;3.
perceptions of the Enjoyment Continuing their
use of Gratefulness participation in
technologies to Motivation social, economic,

engage in physical
exercise programs.

Sense of humour
Innovative ways to
engage PA
Family interaction
Peers’ interaction
Season weather
challenges

Size of exercise
group

Balance control
Motor skills
Physical
rehabilitation

and cultural
activities
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Sense of exercise

progression
Sense of
improvement
Sense of physical
competence
Cairney Level 5 Canada Discusses 1) present a The model takes a self- Health Conceptual More research is
(45), 2019 Conceptual | All ages different conceptual model | life course approach | determinati | promotion framework needed regarding
Model definition for positioning PL as | from early on theory Argues that demonstrating the PL and a health
PL and argues | a health childhood to old and self- PL canbe a relationship determinant
that PL can be | determinant age. efficacy determinant between PL and
pragmatic and | based on how confidence/motivati of health and | health promotion
measured public health on, social measured and disease
based on may see PL as participation, Education prevention with a
physical health promotion | positive affect: fun, Children public health view
competence, and disease happiness, Physical to have a broader
positive affect | prevention enjoyment, activity and impact. The
and 2) Evidence to movement sport definition of PL in
motivational support PL as a competence: land, researchers this paper is
constructs. health air, water and positioned to
determinant knowledge. include children and
Individual factors adults throughout
and environmental the life-course. No
contextual distinction is made
between defining
PL for children and
PL for adults.
Longmuir Level 5 Canada Yes, To collect the top | physical activity NA Education Are the benefits of There is still
(49) 2016 Literature All ages Whitehead 10 research behavior is a Children an intervention that | much to learn
Overview questions related barometer of Community increases about PL and
and 10 to physical physical literacy adults physical literacy at there are
research literacy based on | motivation one currently more
questions current literature | i dividual and age/developmental questions than
proposed anq ?xpen environmental stage maintained answers
opinion. factors through later New research
The same PL developmental/life cfforts are
constructs for stages needed to better
children are used What measure PL
for adults in this interventions are
paper most effective for
enabling those with
lower physical
literacy to restart
their physical
literacy
journey? Do
interventions for
remediation need
to differ
from interventions
to maintain current
levels of physical
literacy?
Dudley Level 5 Australia Many Traces the Movement The four Public PL still does not Policymakers
(47),2017 Conceptual | All ages different progression of competencies pillars of Health have the research need to ensure
Model definitions of | being (and (movement skill Physical recreation behind it to support | that individuals
PL including becoming) development) Literacy Policy best practice in are given
Whitehead. literate and this Rules tactiles and Policy Health reduction of chronic | opportunities to
Dudley's relates to PL. strategies of promotion conditions or the acquire a vast
definition is Presents a model | movement, Sport promotion of PA array of MCs.
the main that identifies motivation and Education participation People need to be
reference: PL four pillars of behavioural skills of Practitioners | Education, equipped with
is an umbrella | policy movement, personal in health and | recreation, sport and | not only
concept that formulation for and social attributes sport, health public health competency

captures the health, sport, and | of movement disciplines agencies have arole | skills for now but
knowledge, education when Pillar 3 — The in ensuring that capacity to
skills, examining PL. journey of physically literate innovate and
understanding | There must be a movement — individuals adapt their
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s, and values

process to ensure

movement

Dudley’s definition

movement needs

related to all four of these competencies will allows for practical to future
taking pillars change to meet their measurement and movement
responsibility (movement physiological may be more useful | settings
for purposeful | competencies, capability for practitioners, There is a need
physical movement especially with for physically
activity and contexts, the measurement of literate societies
human journey of change. Also, more
movement movement, and useful with
across the life | power structures implementing PL
course, of movement) into public health,
regardless of have been sport and education
physical or addressed. policy
psychological
constraint.
Roetert Level 5 usS Yes, To review the Ecological Strength and | The model Specific
(55), 2019 Conceptual | Older adult | Whitehead concept of PL Sustained Model conditioning | proposed focused programs and
model and discuss the engagement: Pesce’s practitioners on sustained activities for
role of PL for the | competence, Gross community engagement and the | older adults
older adult and confidence, motor Older adults | constructs that supporting PL
how strength and | otivation, competenci | Physical contribute to this. have not been
conditioning can knowledge/ es training Activity Strength and addressed fully
support this derstandin Selection, promoters resistance in the literature.
view. Introduce un . g, optimizatio | Health functional exercises | A PL exercise
. . social interaction, o . .
ecological action n and practitioners | and improve PL program is
: movement, - .
items to support - compensati proposed with 5
PL journey as a enjoymgnt, age on (SOC) functional
guide for adaptatmn, resistance
practitioners in environment, age- exercises
the various appropriate focusing on key
physical activity— | experiences, movement skills
related fields. culture, to prevent
Introduce a basic, | community, social injuries and
beginner inclusion increase
resistance Resistance participation
training program | exercises PL is a personal
focused lifelong journey
specifically on Self-efficacy
the inactive and Participation
moderately Engagement
active older Lifelong journey
adult. The Movement skills
program Diversity of PA
addresses key
posture, stability,
balance, and
strength
exercises
identified as
being helpful in
promoting ADLs
Roetert Level 5 UsS Yes, The purpose of PA NA Sports With aging PLis not | The
(46), 2018 Opinion All ages Whitehead this article is to Behaviour, Medicine considered a skill, development of
Paper provide some motivation, Health Care but rather a PLindividuals
background, motor skills, Physical disposition to use will require
about the positive affect Education experience, collective action
potential greater understanding and | among

adoption of
physical literacy
as a key
component in
sports medicine.
The paper
presents PL
constructs and a
model that can be
used to go
beyond sports
and influence
health

abilities to interact
effectively within
the world

PL offers this
holistic approach to
enable active
participation across
the lifespan and
sports medicine
professionals can
have a profound
influence on its

organizations
and sectors to
achieve success
More research
beyond the
sectors of
physical
education and
sport needs to
be stimulated
Healthcare
professionals
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professionals for
individuals of all
ages.

continued
development. The
healthcare and
sports medicine
sectors can play an
integral role in
promoting physical
activity for a
lifetime and help
develop confident
and competent
movers of all ages
and in all

environments (land,

air, water, snow,
ice).

need to embrace
PL principles into
their programs

Roetert Level 5 usS Yes, The purpose of PL should be NA Education There are many PL is essential
(48),2014 Opinion All ages Whitehead this article is to carried throughout Community definitions of PL for full
Paper provide some the life course. PL adults that continue to development and
background, is a crucial evolve over the achievement.
about the acquisition and years. Whitehead
potential greater means for active (2010) has proposed
adoption of participation in the that physical
physical literacy societies and literacy should not
as a key economies of the be viewed simply as
component in the | 21st century a state of being but
field of education rather as a
capability that has
to be developed and
maintained
throughout the
course of a person’s
life. She further
stated that
physically literate
individuals will
achieve an
enhanced quality of
life-related to the
development of
self-esteem, self-
confidence,
healthier lifestyles,
and more positive
relationships with
others. Most
importantly,
however, is the
belief that physical
literacy can be
achieved by all.
Higgs (50), | Level 5 Canada Yes, Presents a full human NA Education physical literacy Family, peers
2019 Information | All ages Whitehead document that capacities, involving Program must encompass and the medical
Package can be used by larger muscle Designers more than physical | profession are all
many disciplines | groups Recreational | movement, it must significant here
to support PL Embodiment Professionals | include an ability to and opportunities
thrqugh al_l stages poise, economy and Parents and 'read' the for activity
thfe'_ Discuss confidence ina Coaches environment and to shoqld be .
strategies on how ; ) Sport . readily available
; wide variety of respond effectively. | .
to deliver these hysicall Leaders in the local
programs. This physica y Health environment.
is a rationale and c.halle.ngmg Practitioner
roadmap for all SItua.tlons Older adults
Outline the age-

to use to engage
in an active
lifestyle founded
on PL.

related stages of the
physical literacy
journey

And advocate for
the physical literacy
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as a journey

metaphor
Almond(32 | Level 5 UK Yes, To explore how Movement NA Education PL is a personal PA cannot be the
), 2015 Opinion All ages Whitehead PL can be capability Children interpretation central focus of
Paper applied to adults. Value and inspire Adults PL
To discuss how PA Older adults
practitioners Energize and enrich Health
work with adults | }iyes professionals
a,nd _the Purposeful physical
P . Significant to life
the promotion of )
PL. Meaningful
engagement
Empowerment and
agency
Self-control and
self-regulation
Competence
potential
Resource for living
well
Self-movement
resilience
Whitehead, | Level 5 UK Yes, Outline the age- Engaging in a NA Older adults Every individual With a sound
(33) 2013 Opinion All ages Whitehead related stages of variety of Adults will experience a understanding of
Paper the physical movement Community unique PL journey. the value of
literacy journey experiences programs Different phases physical activity
Advocate for the | movement of according to the age | and a lifetime of
physical literacy different types, in of the individual. positive
as a journey different An individual can experiences in
metaphor environments and be seen to travel exercise, the
under different through six stages. older person can
circumstances. where physical embrace physical
motivation, literacy has been literacy in a
confidence, established, modified form.
competence, and Community
knowledge and facilities are
understanding are at essential for
the heart of the physical literacy to
disposition. be maintained. In
Physical activity older age, physical
PLis not a state literacy needs to be
that is reached and sustained within the
then persists context of changes
throughout life — in the physical
setbacks caused my potential of the
chronic conditions individual.
is an issue to attend
to
There appears to be
a trigger or
significant event
that causes the PL
journey to change
direction
Jones, (56) Level 5 Canada Yes, uses the Inspiring a Physical activity NA Older adults No approach
2016 Commentar | Older term physical movement adoption Sport and available to frame Innovative
y adults activity directed at Physical movement physical physical activity research into
literacy and promoting skills activity literacy for older teaching older
quotes physical activity Self-efficacy adults adults’ new
Whitehead literacy for older activities or

adults, who can
do much more
than simply

There are a narrow
range of exercises

relearning past
skills to increase
their repertoire of
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walking for
exercise. Inspire

chosen for older
adults

physical activity
opportunities is

physical activity Older adults should | warranted
adoption and be exposed to
maintenance for variety of physical
thevlo'nger term. activity experiences
Building upon to increased
physical . physical functioning
movement skills
. and QOL
to improve self- h |
confidence and They nged to learn
create an new skills or relearn
opportunity for past skills to
older adults to increase their
access a greater repertoire of PA
diversity of opportunities
physical activity
choices that will
inevitably
support
successful aging.
Kitchen Level 5 Canada Yes, a PL exercise Movement NA Community To provide a guide Integrate PL
(34),2014 PL Older Whitehead program Preparation Older adults for older adults to programs into the
Movement adults designed for Exercise Program: improve the way community for
Guide older adults. balance, reaction, adults move older adults
The goals of the speed and agility (decrease falling
Movement risk and injury),

Preparation are:
To improve the
way adults move
and reduce the
risk of falls or
injury during
physical activity.
To make life
easier for adults:
to increase the
ease of execution
of ADLs and to
improve strength
and stamina to
enjoy rec
activities.

To develop both
skills and
confidence in
movements that
help increase
both aptitude and
ability to
participate in
unfamiliar
activities. To
foster a more
physically active
and healthy
lifestyle.

and feel more
confident
performing daily
tasks and
recreation activities
Execution of
movements
Movement skills
Physical activity
Participation in
unfamiliar activities

improve ADL
abilities, improve
strength and
stamina, to develop
skills and
confidence in
movements, to
foster a physically
active and healthy
lifestyle
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CHAPTER 3:

FRAMING PHYSICAL LITERACY FOR ADULTS THROUGH A REHABILITATION LENS: AN EXPERT
CONSENSUS STUDY

As submitted to:
Canadian Journal of Public Health

Framing Physical Literacy for Adults through a Rehabilitation Lens:
An Expert Consensus Study
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Objective: With almost 2 million Canadians reporting a mobility limitation there is a need for
population health efforts to promote physical literacy principles for aging adults and adults with
chronic conditions. Research indicates a positive relationship between physical literacy and
healthy aging; however, there remains a lack of consensus on what components are required to
become a physically literate adult. The objective of this study was to understand how physical
literacy for adults is characterized from the perspectives of healthcare professionals.

Methods: Physiotherapy leaders and physical literacy researchers identified as rehabilitation
experts through sampling criteria were invited to an online consensus panel. Panelists were
presented with 6 questions related to physical literacy and rehabilitation to answer anonymously.
A nominal group technique was used for idea generation, clarification, and ranking.

Results: Seven experts participated in the consensus forum. Confidence and safety with
movements, motivation and commitment to physical activity, the ability to self-monitor changes
in physical function and understanding the benefits of physical activity were reported as the top
key components when defining physical literacy for adults.

Conclusion: Findings from our consensus study indicate that there is a need to re-conceptualize
the current physical literacy definition to include the rehabilitation needs of adults living with
chronic conditions. Having an awareness of purposeful activities, the benefits of movement and
how to sustain movement, through fluctuations in health, is the foundation to becoming a
physically literate adult. Designing programs that promote physical literacy have potential to
improve function and mobility for aging adults.

Key words: Physical literacy, adults, chronic conditions, rehabilitation, physiotherapy, health

promotion
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Background

The prevalence of chronic conditions has continued to rise dramatically over the last
decades, posing serious public health concerns (Roberts et al. 2015). Multimorbidity, defined as
the co-occurrence of two or more chronic conditions, is a challenge for our healthcare system
due to the various competing health demands and the coordination of care that is required to
effectively manage multiple health issues (Broemeling et al. 2014). Musculoskeletal changes
associated with aging such as decreased muscle strength, impaired balance, decreased flexibility
and pain further contribute to the function and mobility challenges that are commonly linked to
multimorbidity (Broemeling et al. 2014).

Although the health benefits of physical activity for aging adults and adults with chronic
conditions are well established, less than 1 in 4 Canadian adults are meeting the physical activity
guidelines (Clarke et al. 2019). Public health efforts aimed at increasing physical activity for
aging adults have demonstrated mixed outcomes with short term behavior changes reported more
often than long term behavior changes (Howlett et al. 2019; Norman et al. 2007). Engaging in
and sustaining movement continues to be a problem, specifically for adults who are living with
multimorbidity.

With almost 2 million Canadians reporting a mobility limitation there is a need for
population health efforts involving healthcare professionals who specialize in movement
impairments to address the functional needs and mobility barriers of adults living with chronic
conditions (Statistics Canada 2013). If aging adults and adults with multimorbidity are to
improve and sustain their physical function through movement activities and rehabilitation
strategies, they will require a level of physical literacy as the foundational support (Sum et al.

2020).
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The term physical literacy has been cited in the literature more frequently over the last 30
years, specifically within sport and education fields as a result of the work of Whitehead
(Edwards et al. 2017). Whitehead describes physical literacy as a philosophical and multi-
dimensional construct that embodies a holistic approach to the mind and body (Whitehead 2001).
She explains physical literacy as a journey and lived embodiment to a better quality of life
(Whitehead 2001). There are varying definitions in the literature, however Whitehead’s
definition of physical literacy as “the motivation, confidence, physical competence, knowledge
and understanding to value and take responsibility for engagement in physical activities for life”
is widely accepted and is supported by the International Physical Literacy Association (Tremblay
at al. 2018). Many sectors in Canada, including sport, recreation, physical activity, education,
and public health have embraced physical literacy and are making it a core priority. According
to Whitehead, physical literacy is intended to be a lifelong journey that encompasses an
individual’s physical (movement competence), affect (motivation and confidence) and cognitive
(knowledge and understanding) dimensions (Whitehead 2001). Research in physical literacy has
mainly focused on physical education for children and youth and little is known about the
benefits of physical literacy for adults and older adults (Giblin et al. 2014).

An integrative review was recently conducted to understand which critical components
are currently used to frame physical literacy for aging adults (>45 years) (Petrusevski et al,
2021). A total of 22 articles that met the inclusion criteria were identified. Most papers were
conceptual models and literature reviews and only 4 quantitative physical literacy intervention
studies for adults were identified, indicating a paucity of published material confirming the
necessary components comprising a physically literate adult. Interestingly, when describing

physical literacy for adults, several new reported components that differ from the traditional
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physical literacy definition were identified. Meaningful and/or purposeful activities, knowledge
of age-related changes, social interaction and diverse activities were among the top 4
components reported when describing physical literacy for adults (Petrusevski et al, 2021).

As individuals age and adjust to chronic conditions, their competence with motor tasks
and confidence with movement may decline, and their knowledge and understanding of how to
move and maintain mobility may change. The set of skills necessary for an older adult to acquire
or re-acquire physical literacy, will increasingly focus on maintaining adequate function and
mobility to ensure physical independence. These physical literacy components for adults aligns
with the goals and strategies of rehabilitation. When considering The World Health
Organization’s definition of rehabilitation as “a set of interventions designed to optimize
function and reduce disability in individuals with health conditions in interaction with their
environment” it is evident that the physical literacy components with adults support the goals and
strategies of rehabilitation (WHO 2022). Physical literacy is a multifaceted construct and,
therefore, increasing physical activity alone will likely not address all the required physical
literacy domains, such as exercise self-confidence, and physical activity behavior that is needed
to increase uptake and sustainability of physical activity.

Research indicates a positive relationship between physical literacy and healthy aging;
therefore, it is important to develop and implement population health programs that focus on
improving physical literacy for aging adults who are living with multimorbidity to lessen the
burden on our healthcare system (Sum et al. 2020). However, before we can design programs to
promote physical literacy, we must first define and frame physical literacy for adults through a
rehabilitation lens, incorporating all the important constructs that embody a physically literate

adult. It is important to look beyond the sports and physical activity realm to include physical
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literacy constructs within the physical, affective, and cognitive domains that will improve the
important outcomes related to rehabilitation and the management of chronic conditions for adults
and older adults. The specific aims of the present study were to understand how physical literacy
for adults is characterized from the perspectives of primary care physiotherapists, rehabilitation

researchers and public health leaders.

Methods
Design
A comprehensive expert consensus approach was used to pursue a common understanding and
harmonization of physical literacy constructs important to adults who are living with chronic
conditions. An on-line face to face working group meeting with a Nominal Group Technique
(NGT) was utilized to achieve consensus (McMillan et al 2016). Through discussion,
participants were asked to:
1. Share ideas and experiences to better understand what the important components are
when defining physical literacy for adults and for adults with chronic conditions.
2. Identify what rehabilitation principles/strategies should be included in a physical literacy
public health program for adults who are living with chronic conditions.
3. Share ideas on how rehabilitation knowledge can be disseminated at a population level to

improve physical literacy for individuals most in need.

The Nominal Group Technique was chosen as an optimal method for this study, as it is
designed to generate ideas, explore opinions, and determine priorities with facilitation by a
group leader (McMillan et al. 2016; Potter et al. 2004). This method also includes

participants with lived experiences in the topic discussed. We planned for 7-10 expert
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panelists, as is recommended with the nominal group technique (McMillan et al. 2016). The
aim was to establish a panel that was large enough to represent the views of different

stakeholders but also small enough to create discussion and reach consensus.

Ethical Approval
Ethics approval for the study was obtained from the Hamilton Integrated Research Ethics Board

(Project ID: 8062). All panel members gave their written consent to participate in the study.

Sampling and Recruitment

Leaders in rehabilitation and research were sought from various fields to leverage different
points of view on physical literacy and aging. The forum selection criteria included the
following criteria:

a) Physical therapists in primary care and/or in the management of chronic conditions OR
clinical researchers with publications in the fields of physical literacy or rehabilitation
research

b) Innovative leaders in the rehabilitation/physiotherapy profession and/or primary care and
population health

c) An interest in sharing knowledge and improving health outcomes for aging adults and
adults with chronic conditions using rehabilitation and mobility strategies

d) English speaking

Purposive sampling based on the above criteria resulted in 10 identified participants, including 6
physiotherapists and 4 clinical researchers. An invitation email describing the study, the
participant requirements and the proposed date for the consensus forum was sent to potential

participants. Five sampled participants were unable to commit to the forum date and time. The
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sample recruitment was asked to identify additional participants for the consensus forum using
the sampling criteria. From there, 2 additional participants were identified by the group. Our
final sample included 7 experts in the areas of physical literacy, rehabilitation, physical therapy,
and knowledge translation from across Canada and the United States

Prior to the consensus workshop, panelists were sent a package of pre-readings to
complete for the consensus meeting. The pre-readings consisted of a background information
related to the prevention and management of multiple chronic conditions for adults and the
relationship with physical literacy. Refer to Supplementary Material 1. The definition of
physical literacy (“the motivation, confidence, physical competence, knowledge and
understanding to value and take responsibility for engagement in physical activities for life””) was
presented in the pre-readings for the participants to review. In addition, a document
summarizing the results of our recent integrative review on physical literacy and aging adults
was also presented (Petrusevski et al. 2021). Findings from the integrative review, such as
emerging constructs used to define physically literate adults, as well as current physical literacy

interventions designed for adults were summarized in the pre-readings for the panelists.

Expert Consensus Group Data Collection

A two-hour facilitated consensus workshop was conducted virtually using an electronic meeting
system (EMS) and led by an expert group facilitator from Queens University Executive Decision
Center at the Smith School of Business. This consensus workshop aimed to support idea
generation, idea consolidation, idea evaluation and planning (Fitch et al. 2001). At the meeting,
panelists were presented with six questions related to the necessary physical literacy components

required to maintain physical activity, and physical functioning for aging and adults and adults
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with chronic conditions. Refer to Table 1. Anonymous responses were aggregated and
displayed on a shared screen. Participants were able to submit multiple responses to each
question. Panelists openly discussed all selected answers for group consensus on common
themes. The group was then asked; “which of these are the most important components.”
Individuals anonymously selected their top 5 choices, and the overall results were then displayed
on the screen to the group for further discussion. Predetermined levels of agreement are chosen.
Through the group rating process, items on the list are either accepted, rejected, or carried
forward for an additional round of rating. Participants are provided with facilitator-led feedback

on the group’s ratings for each item, which is carried forward to the next round.

Results

A working group of 7 clinical and academic experts were included in the consensus meeting.
This involved 3 physiotherapists with a range of backgrounds, including an experienced sports
and manual physical therapist with a successful health promotion/prevention clinic targeting
older adults, a physical therapist and clinical research coordinator in the field of optimal aging
and a physical therapist leading Ontario health system strategy and policy planning related to
chronic conditions and aging. The remaining 4 academic leaders included 3 physiotherapists and
professors in the field of optimal aging, mobility, and functional outcomes, and 1 Registered
Nurse, Epidemiologist and Professor in the field of chronic conditions and the prevention of
disability in older adults. The majority of the consensus participants were from Canada with 1

academic expert from the United States.

Response rates from consensus group participants were 100% (7/7) for all 6 consensus questions.
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Defining Physical Literacy for adults with chronic conditions

Fifteen components were reported as the most important components of physical literacy for adults
(>45 years) from a health and rehabilitation perspective, (Figure 1). Group consensus resulted in
the following top 5 components: 1) confidence and/or self-efficacy with movement (n=6), 2)
confidence in safety of movement and making decisions related to activities that are safe (n=5), 3)
motivation and commitment to physical activity (n=5), 4) the ability to self-monitor changes in
physical function (n=5) and 5) understanding the benefits of physical activity and what to do
despite physical limitations (n=5). When asked “how would you describe a physically literate
adult”, a total of 10 characteristics were reported (Figure 2). Consensus resulted in the following
4 priority attributes: 1) overcomes limitations & barriers to movement and adapts to engage in
physical activity and able to move with optimal movement patterns with consideration for any
physical limitations (n=6), 2) being active and engaged in some form of physical activity as a
strategy to maintain one’s health and function (n=6), 3) educated and knowledgeable around
benefits of physical activity/movement and expresses value and importance of physical activity
for health and 4) has resources, access and supports to seek out different activities/opportunities

to maintain function (n=5).

The intersection of physical literacy and rehabilitation for adults and older adults with

chronic conditions

There were 9 responses to the question “how does being physically literate support the aging
process”, (Figure 3). All 7 participants agreed that being physically literate improved the

number of years lived with better functional health and greater independence as the priority
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answer (n=7). The following ideas were also reported; physical literacy combats mental health
struggles associated with declining function/independence (n=5), being physically literate limits
unnecessary deconditioning, which can lead to development of new health conditions and
increased risk of falls (n=5), physical literacy lowers risk for chronic conditions (n=5) and

physical literacy can promote community engagement and minimize isolation (n=5).

Participants provided 13 responses when asked “which rehabilitation strategies can be shared at a
population level to improve physical literacy for aging adults and adults with chronic
conditions?” A total of 13 responses were recorded (Figure 4). Consensus identified the
following population level priorities: 1) exercise programs that promote upright balance,
mobility, and speed (n=6), 2) incorporate self-efficacy and self-management strategies into
public health programs (n=5), 3) strategies designed to reduce fall risk (n=4), 4) education on the
importance of body mechanics/strategies to reduce injury risk in ADLs (n=4), 5) education on
the importance of maintaining aerobic capacity (i.e.: walking tolerance) (n=4), 6) education on
the importance of maintaining strength (n=4) and 7) education on how to manage symptoms

common to chronic conditions (fatigue, pain, stress, etc.) (n=4).

Lastly, participants were asked “how can we effectively disseminate these proposed
rehabilitation strategies using non-targeted (universal) approaches and a targeted approaches at
the population level?” (Figure 5). Participants were provided with the following explanation and
examples of non-targeted and targeted approaches: Targeted health promotion initiatives apply
to a priority sub-group within a broader, defined population. For example, designing community

health hubs in low-income neighborhoods would be a targeted approach to increase access to
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healthcare for individuals in need. Non-targeted or universal health promotion approaches apply
to an entire population, such as all adults over the age of 45 years. For example, public health
messaging to increase physical activity via television and radio is a universal approach and has
the potential to reach all individuals, regardless of race or income. Ten non-targeted
dissemination approaches were identified by the participants. Consensus provided the following
5 priorities: 1) advocating with municipalities to enable built environments to encourage
physical activity (reducing structural barriers, increasing equity and access) (n=6), 2) embed
efforts within existing government bodies/infrastructure (e.g. Ontario Health Teams in Ontario)
to integrate goals within infrastructure (n=5), 3) use of public spaces (e.g. libraries, community
centres) (n=5), 4) working with primary care health centres to disseminate exercise prescription
strategies or general education (n=5), 5) improve public health messaging about the benefits of
physical activity (n=4) and the use of visual graphics to support physical literacy in public spaces

(i.e. bus stops, malls) (n=4).

Nine targeted dissemination strategies were suggested by the panel (Table 7). Consensus
identified the following top 5 strategies: Partnering with disease-specific organizations (e.g.
arthritis, diabetes, etc.) (n=7), working with Indigenous communities or other vulnerable groups
(n=6), participating in existing programming at different community centres or public spaces
(n=5), partnering with disease specific outpatient or ambulatory care programs in hospitals or
primary care (n=5) and partnering with mental health associations/organizations to co-design
programs (n=4). Refer to Figure 6 for a list of all targeted dissemination strategies suggested by

the panel.
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Discussion

Findings from our consensus study indicate that important constructs related to acquiring
physical literacy as an aging adult may differ from those constructs representing the current
physical literacy definition. Framing physical literacy for adults with the inclusion of
rehabilitation resources and a focus on optimal mobility and function strategies may add value in
promoting the maintenance of movement for life. In the older adult population, the ability and
confidence one has to participate in various physical activities is a strong predictor of life-long
participation in healthy sustaining physical activity opportunities (Stathokostas et al. 2017). Our
consensus study of health and rehabilitation professionals confirms this finding, as
confidence/self-efficacy for movement was rated as the most important physical literacy
component for adults (>45 years). Interestingly, confidence in safety of movement (and having
confidence to choose safe activities) was rated the second most important priority of physical
literacy for adults. This demonstrates the difference in how one may describe physical literacy
for children and youth compared to aging adults with and without chronic conditions. Safety
with movement and choosing safe activities is not expressed in the current physical literacy
definition, however this appears critical for aging adults. For adults who are experiencing
changes in their function and mobility and living with challenges associated with chronic
conditions, such as pain, decreased strength and loss of range of motion, it is important that they
understand their functional level and have the option to choose safe and physically appropriate
challenges (Nicolson et al. 2017). Becoming a physically literate adult happens when adults
experience the optimal degree of challenge for their stage of development and current physical
competence (Dudley et al. 2017). Encouraging opportunities for adults to try new activities and

progress their physical ability in a safe environment with rehabilitation coaches provides
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opportunities to succeed with the physical literacy journey. The consensus panelists rated
motivation and commitment to physical activity as the third most important physical literacy
component for adults. Having the motivation to move and to move purposefully, regularly and
with attention to changes in movement patterns has consistently shown to be integral for the
development of physical literacy through all ages (Edwards et al. 2017). However, for adults
who are experiencing fluctuations in their health, maintaining a commitment to movement,
despite health setbacks, can become increasingly difficult. Developing goals, setting
expectations, and overcoming barriers is key to helping adults stay motivated to move
(Richardson et al. 2014; Boulton et al. 2019).

Having the ability to self-monitor changes in function and mobility was rated as the
fourth most important physical literacy component for adults. If adults are able to learn how to
monitor changes in their physical function and mobility, such as walking speed, balance or lower
extremity strength, they will be able to take proactive approaches to decrease their risk for
further health related complications (Richardson et al. 2012). For example, research
demonstrates that for community dwelling older adults, each reduction of 0.1 m/s in gait speed is
associated with a 12% increased risk of early mortality and an 8% increased risk of
cardiovascular disease (Veronese et al. 2018). Measuring walking speed is a demonstrated
reliable and valid outcome measure for assessing and monitoring functional status for adults and
older adults (Middleton et al. 2015). Therefore, publicly funded physical literacy programs to
educate individuals on the importance of monitoring their own walking speed and how to
measure one’s walking speed and compare one’s results to normative values will add value in

addressing patient and healthcare needs.
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There was overwhelming consensus from our study participants that developing and
maintaining physical literacy for adults is consistent with the goal of successful aging and
optimizes opportunities for improving the aging process. Physically literate adults can overcome
barriers and make changes to their environment and physical adaptations to maintain the
functional ability to do the activities they value, especially when experiencing the challenges
associated with chronic conditions. This is synonymous with optimal aging, as adults who
develop physical literacy are able to compensate and modify activity by optimizing choices,
maximizing success and maintaining higher levels of functioning across all dimensions.

The consensus group agreed that to effectively disseminate this knowledge to a large
audience, public health messages should move beyond the promotion of exercise to include
targeted information specific to aging adults and adults with chronic conditions while supporting
the enhancement of physical literacy. Physical therapists as rehabilitation specialists have an
important role to play in moving rehabilitation strategies upstream with the goal of encouraging
healthy, active living and maintaining mobility. Adopting population health initiatives in
physical therapy practice will help inform the development of interventions and policies that

improve disparities, such as multimorbidity (Magnusson et al. 2019).

Strengths and Limitations

There is a paucity of physical literacy recommendations for adults found in the literature and
current discussions are based on expert opinion, together with a dearth of supporting
evidence (Cornish et al. 2020). Undertaking a virtually delivered consensus exercise with an
expert panel of health professionals and researchers with experience in physical literacy and

rehabilitation allowed us to gain valuable data on the strength and extent of agreement for each
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topic discussed. In addition, the forum allowed discussion around each panelist’s reasoning for
their answers and ratings. Although consensus forums are recognized as an effective tool for
determining expert consensus, they have also been criticized as being vulnerable to a variety of
biases (Nair et al. 2011). Including a diverse group of academic professionals, such a professors
and optimal aging researchers and rehabilitation experts, such as clinical physical therapists and
policy advocates in the forum may have produced alternate results. Including more stakeholders,
such as patient and policy advisors may provide broader recommendations. It is also possible
that framing the evidence prior to the consensus meeting could influence judgements and

recommendations of the panel.

Implications for Practice, Policy, and Research
Improving and maintaining physical literacy for adults should be considered a potential strategy
to tackle the ongoing challenges of functional and mobility decline secondary to aging and
chronic conditions. Developing and/or adapting educational materials and public health
messages so that persons with different levels of physical literacy skills can use the physical
activity and rehabilitation information to make informed health decisions is paramount to
addressing physical function and mobility disparities. Exercise programs that promote a variety
of meaningful movement challenges such as strengthening, flexibility, balance, posture, and
endurance activities are required. Incorporating behavior change strategies, such a self-efficacy
for exercise and self-monitoring for age related changes are required to maximize effectiveness
(Michie et al. 2011).

Evidence suggests that health promotion interventions focusing on modifying lifestyle

behaviours are more effective if both targeted and non-targeted (universal) approaches are
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utilized (National Collaborating Centre for Determinants of Health 2013; King et al. 2015).

Our consensus study agreed that a blended dissemination approach to increase awareness around
physical literacy is needed. Partnering with condition representative organizations such as
Diabetes Canada or The Arthritis Association and developing a physical literacy program with
institutes that share a common vision for the management of chronic conditions will reach adults
who may benefit the most. At the same time, there is a need to increase public health messaging
about the importance and benefits of becoming a physically literate adult. This can be done
through use of public spaces, such as libraries and community centres and working with
geographic health authorities. Additionally, there is a need to advocate and reach out to
municipalities to enable built environments by reducing structural barriers and encourage

walking neighborhoods for adults and older adults.

Conclusions

A shift in public understanding of the importance of physical literacy for aging adults and adults
with chronic conditions can positively influence key aging outcomes and help guide program
development to integrate rehabilitation strategies. This expert consensus study has highlighted
that physical literacy for adults and adults with chronic conditions involves increasing one’s
capacity to be able to choose safe and enjoyable movement activities, while monitoring one’s
own ability for movement, having the knowledge to identify early loss of movement components
and knowing how to remediate restrictions. Having an awareness of the purposeful activities, the
benefits of movement and how to sustain movement, through fluctuations in health and abilities,
such as episodic fluctuations in multimorbidity is the foundation to becoming a physical literate

adult and older adult. The rehabilitation profession, specifically physical therapy needs to
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clearly define its role in health promotion and increase efforts in promoting physical literacy for
adults. Establishing relationships with other health promoting professionals is needed to design
and deliver publicly funded physical literacy programs that are grounded in rehabilitation

principles for aging adults and adults with chronic conditions.
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Contributions to Knowledge

What does this study add to existing knowledge?

e From the perspectives of rehabilitation experts, there is a need to re-conceptualize the
current physical literacy definition to include the rehabilitation needs of aging adults.

e Physical literacy for adults and adults with chronic conditions involves increasing one’s
capacity to be able to choose safe and enjoyable movement activities, while monitoring
one’s ability for movement, having the knowledge to identify early loss of movement
components and knowing how to remediate mobility restrictions.

e Having an awareness of purposeful activities, the benefits of movement and how to
sustain movement, through fluctuations in health, is the foundation to becoming a

physically literate adult.

What are the key implications for public health interventions, practice, or policy?

e Innovative population health approaches, designed and delivered by physiotherapists are
needed to target the nearly 2 million Canadians who are living with mobility
impairments.

e Framing public health programs with the identified rehabilitation and knowledge
components needed to improve physical literacy for adults and delivered with a
population health approach has potential to impact important functional health outcomes
for adults and adults with chronic conditions.

e Building physically literate societies that are grounded in rehabilitation knowledge can

promote positive health behaviours along the continuum of healthy aging.
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Table 1: Consensus Questions

Objective 1: Defining Physical Literacy for Adults

1.1 What are the essential characteristics or attributes that should be included when defining
or framing physical literacy for adults (>45 years) from a health perspective (not a sport
perspective)?

1.2 How would you describe a physically literate adult (>45 years)?

Objective 2: Physical Literacy and Rehabilitation

2.1 How does being physically literate contribute to healthy ageing?

2.2 As adults age and are at an increased risk for multimorbidity, what rehabilitation strategies
should be shared at a population level to improve physical literacy for adults?

2.3 If the above rehabilitation strategies were to be shared at a population level, how could we
effectively get this information out to reach individuals most in need? What in-direct and
direct delivery strategies do you suggest?

2.4 Is there a way to measure physical literacy for adults (> 45 years)?
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Figure 1. Important physical literacy components
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Figure 2. Physical literacy attributes for aging adults
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Figure 3. The link between physical literacy and the aging process
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Figure 4. Rehabilitation strategies important to physical literacy and aging

1. Exercise programs that promote upright balance, mo...

2. incorporates seff efficacy and self management str...

3. Managing the symptoms commeon to chronic conditions...

4, exercise can reduce fall risk

5. importance of maintaining strength

6. importance of maintaining aerobic capacity (ie: wa...

7. importance of body mechanics/strategies to reduce ...

8. education on physical literacy and how to improve

9. Must be accessible for a variety of capabilties (...

10. functional exercises

11, even people with substantial physical limitations ...

12. target improving knowledge

13. Range of motion - hips, knees etc

o
—
]
W
¥
wn
1=} ]
~J

113



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

Figure 5. Non-targeted dissemination approaches
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Figure 6. Targeted dissemination approaches
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Supplementary Material 1

Consensus study participants Pre-reading

Improving Physical Literacy for Adults with Multiple Chronic Conditions:
A Population Health Perspective

Background

The prevalence of multimorbidity, defined as having 2 or more chronic conditions continues to
rise among individuals of all ages.! Currently over 44% of adults (20-64 years) and 80% of older
adults (>65 years) report having one or more chronic condition.** Chronic conditions such as
diabetes, heart disease, stroke and cancer are the leading cause of death in Canada.* Older adults
with multimorbidity have higher rates of healthcare utilization and poorer health status, including
decreased mobility and physical function compared to individuals with no or fewer conditions.*¢
Risk factors for chronic conditions have been directly linked to un-healthy behaviours, such as a
sedentary lifestyle and tobacco use and indirectly linked to underlying social determinants of
health, such as physical environments and literacy.*’ There is a wealth of evidence
demonstrating that the negative health effects associated with multimorbidity can be improved
with prevention approaches to address risk factors such as inactivity however, only 11% of
adults between 60 and 79 years meet the physical activity guidelines.*® Older adults report
several barriers to engaging in and sustaining physical activity, including fear of injury or pain,
decreased confidence and/or enjoyment with physical activities, and poor access to exercise
resources.* With over 1.3 million Canadians reporting a mobility limitation there is a need for
public health efforts and community resources to address the complex needs and movement

barriers of adults living with multimorbidity.'?

Adults are now living longer, however, they are living with more mobility and functional
impairments. If adults with multimorbidity are to improve their function and mobility
through movement activities and rehabilitation strategies, they require a level of

physical literacy.
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Defining Physical literacy

Over the last 30 years, the term physical literacy has gained popularity, specifically within sport
and education fields as a result of the work of Whitehead.!'>'¢ Whitehead describes physical
literacy as a philosophical and multi-dimensional construct that embodies a holistic approach to
the mind and body.!” She explains physical literacy as a journey and lived embodiment to a
better quality of life.!” There are varying definitions in the literature, however Whitehead’s
definition of physical literacy as “the motivation, confidence, physical competence, knowledge
and understanding to value and take responsibility for engagement in physical activities for life”
is widely accepted and is supported by the International Physical Literacy Association.'®!°

Common terms used to describe physical literacy in the literature include physical activity,

physically educated and physically able.*°

The Physical Literacy Journey for Adults

According to Whitehead, physical literacy is meant to be a lifelong journey that encompasses an
individual’s physical (movement competence), affect (motivation and confidence) and cognitive
(knowledge and understanding) dimensions.!® As individuals age and adjust to chronic
conditions, their competence with motor tasks and confidence with movement may decline, and
their knowledge and understanding of how to move and maintain mobility may change. As older
adults acquire or re-acquire physical literacy, the set of skills necessary will increasingly focus

on maintaining adequate function and mobility to ensure physical independence.

Framing Physical Literacy for adults through a Rehabilitation Lens

We propose improving physical literacy in adults as a potential strategy to tackle the ongoing
challenges of multimorbidity. Older adults with the ability and confidence to participate in a
variety of physical activities are more likely to engage in life-long, healthy, sustained physical
activity opportunities.?” Research indicates a positive relationship between physical literacy and
healthy aging, therefore it is important to develop and implement population health programs

that focus on improving physical literacy for aging adults who are living with multimorbidity as
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a means to lessen the burden on our healthcare system.!* Before we can design physical literacy
programs, we must first define and frame physical literacy for adults through a rehabilitation
lens, incorporating all the important constructs that embody a physically literate adult. The
current physical literacy definition uses constructs such as: motivation, confidence, physical
competence, knowledge, understanding and physical activity.!> Some of these constructs may
be applied to adults living with chronic conditions, however further work is needed to identify
the rehabilitation needs of aging adults. It is important to look beyond the sports and physical
activity realm to include physical literacy constructs within the physical, affective and cognitive

domains that will improve the important outcomes related to rehabilitation.

1. Physical Domain of Physical Literacy for Adults

The physical domain of physical literacy refers to an individual’s physical competence with
developing or relearning important functional movement skills and patterns. Jones et al (2019)
describe physical competence for older adults as the ability to engage in acquired movement

skills and or relearn new movements despite chronic conditions and age related changes.>!

2. Affective Domain of Physical Literacy for Adults
The affective domain of physical literacy refers to one’s motivation, confidence and self-esteem
with movement or physical activity.!”! Maintaining independence becomes a key motivator for
participation in physical activities for adults who are living with multimorbidity. Confidence
and self-esteem can foster resiliency, competency and physical adaptability for adults despite

health-related setbacks.

3. Cognitive Domain of Physical Literacy for Adults
The cognitive domain of physical literacy refers to one’s knowledge and understanding of how to
engage in safe and effective physical activities that will promote healthy aging. Body and
kinesthetic awareness regarding the changes associated with aging and chronic conditions will
improve mobility. Older adults with multimorbidity who can self-monitor changes in function,
and employ rehabilitation strategies to address functional decline will be better able to maintain

their independence. This, in turn, could have an impact on population indicators of disability.
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Integrating Rehabilitation with Physical Literacy and Public Health

Physical therapists as rehabilitation specialists have an important role to play in encouraging
healthy, active living and maintaining mobility, not only among individuals but also for the
overall population. Adopting population health initiatives in physiotherapy practice will help
inform the development of interventions and policies that improve disparities, such as
multimorbidity.?® Health promotion is closely tied to prevention and refers to the process of
empowering people to increase control over their health, moving beyond a focus on individuals
to consider social, cultural and political environments that limit individual choice and

opportunity.>

An example of a population-based initiative

Community engagement through partnership and shared decisions is needed, in addition to
networking with community organizations and individuals who share a common vision for the
management of chronic conditions. Linking physiotherapy to existing public health programs,
such as the Heart and Stroke Association or the Chronic Disease Prevention Alliance of Canada
could reach a large audience in need. For example, the Heart & Stroke Association is working
with the Public Health Agency of Canada (PHAC) and the MaRS Centre for Impact Investing on
an innovative program called Activate. It is a free six-month wellness program to help at-risk
people from developing hypertension. This program allows participants to receive access to an
online health platform with curated content and trackers, support from a personal health coach

and dietitians, a 2-month free membership at participating YMCA-YWCA Health & Fitness

Centres, and PC OPTIMUM points to reward healthy behaviours. Physiotherapists could be an
asset to this initiative by providing rehabilitation resources and tools that participants could use
to improve or develop the physical skills required to function in their daily lives and participate

in physical activities they enjoy.

119


https://www.heartandstroke.ca/activate/faq
https://www.heartandstroke.ca/activate/faq

PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

CHAPTER 4:

“YOU CAN BECAUSE YOU DO AND YOU DO, BECAUSE YOU CAN"”: A QUALITATIVE STUDY
EXAMINING WHAT IT MEANS TO BE A PHYSICALLY LITERATE ADULT FROM THE PERSPECTIVE
OF ADULTS LIVING WITH MULTIPLE CHRONIC CONDITIONS

Prepared for:
Scandinavian Journal of Public Health

120



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

“You can because you do and you do, because you can”: A qualitative study examining what
it means to be a physically literate adult from the perspective of adults living with multiple
chronic conditions

Prepared for:
Scandinavian Journal of Public Health

Celeste Petrusevski, PT, PhD(c), School of Rehabilitation Science, McMaster University, 1280
Main St. W., Hamilton ON Canada L8S 4L8. Address all correspondence to C. Petrusevski at:
popelac@mcmaster.ca or 416-801-5489.

Julie Richardson, PT, PhD, School of Rehabilitation Science, McMaster University, 1280 Main St.
W., Hamilton ON.

Joy MacDermid, PT, PhD, School of Rehabilitation Science, McMaster University, Hamilton, ON,
Canada; Physical Therapy and Surgery, Western University, London, ON; Hand and Upper Limb
Centre, St. Joseph’s Health Centre, London, Ontario

Michael Wilson, PhD, Department of Health Evidence & Impact, McMaster University, Canada;

McMaster Health Forum, McMaster University; Centre for Health Economics and Policy
Analysis, McMaster University, Canada

121


mailto:popelac@mcmaster.ca

PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

Abstract
Aims: Physical literacy is an emerging strategy to increase participation in movement activities
for children and youth, however, little is known about how to frame physical literacy for aging
adults. The purpose of this qualitative study was to explore how adults with multiple chronic
conditions describe physically literacy for adults and to understand the needs, preferences,
barriers, and facilitators to acquiring and maintaining physical literacy despite fluctuations in

health status.

Methods: Sixteen semi-structured interviews were conducted with working and retired teachers
in Ontario with varying self-identified physical activity levels and are living with 2 or more
chronic conditions. A semi-structured interview guide was used to conduct the interviews.
Thematic analysis was used to analyze the data.

Results: Participants identified 5 themes when describing physical literacy for adults:
understanding one’s body, conscious commitment to movement, access to and knowledge of
rehabilitation health resources, valuable physical activities, and confident problem solver.
Results indicate that when acquiring physical literacy for adults, there are important new
constructs, such as self-management and the awareness of rehabilitation strategies to maintain
mobility, that differ from the traditional physical literacy model.

Conclusions: To improve function and mobility outcomes for adults living with chronic
conditions, programs should be guided by a physical literacy framework that addresses the needs
unique to aging adults, such as understanding the changes that occur with aging, self-monitoring

mobility changes and participating in rehabilitation strategies.

Keywords: Physical literacy, adults, chronic conditions, rehabilitation, public health, physical
therapy, function, mobility, program development
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Background

As the global population of older adults increases', more people are living longer with chronic
health conditions®. The prevalence of multiple chronic conditions (MCC), defined as having two
or more chronic conditions, continues to increase worldwide, affecting one in three adults®. The
incidence of MCC markedly increases with age, however over the past decade, the proportion of
working-age adults with MCCs has been steadily increasing’. Multiple chronic conditions result
in a burden to the patient, including a decline in physical function and mobility*, and poor quality
of life>. The increasing prevalence of MCC also creates a significant challenge to the healthcare

system, including higher rates of healthcare utilization and medical costs®.

Lifestyle practices such as decreasing sedentary behaviour and increasing physical activity have
demonstrated benefit with the prevention and management of chronic conditions’, however
only 23% of American adults are meeting the physical activity guidelines'®. Adults with MCC
report many barriers to participation in physical activity, such as cost, time, physical pain and
symptoms, lack of guidance from professionals and decreased access to resources'! 13,
Facilitators for participation in physical activity include social interaction, health professional

involvement, and health coaching'?.

Rehabilitation providers, such as physical therapists, are experts in restoring function, promoting
active lifestyles, coaching, and teaching self-management strategies. However, due to lack of
access and affordability for these resources, less than 10% of people who could benefit from
rehabilitation services receive them'®. Increasing access to rehabilitation services is essential to

meet the growing needs of our aging population. Innovative approaches are needed, such as
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framing rehabilitation in program development and using population health strategies to target

the mobility and functional needs of aging adults.

Programs designed to improve the physical literacy of aging adults and adults with MCC through
health promotion and heath prevention strategies at the individual, community, organizational
and service level have the potential to improve important health outcomes for adults and older
adults. Physical literacy, most widely defined as “the motivation, confidence, physical
competence knowledge and understanding to actively participate in physical activities for life”!3,
is an evolving concept, and has been proposed to be a primary determinant of health through its
positive influence on engagement in physical activity'®!”. Despite inclusiveness being
foundational to physical literacy, research in physical literacy has mainly focused on physical
education for children and youth and little is known about the benefits of physical literacy for
aging adults and adults with chronic conditions'®!8. Additionally, the current physical literacy
definition is conceptually framed for individuals who are developing and expanding one’s
physical activity and does not account for individuals who are experiencing movement and
activity constraints due to age- related changes. An integrative review examining which critical
components are currently used to frame physical literacy for aging adults (>45 years)'3, found
that physical literacy is defined differently for the older adult population than the current
Whitehead definition which focuses on youth and younger adults in the education and sport
sectors'®~18, Meaningful and/or purposeful activities, knowledge of age-related changes, social
interaction and diverse activities were the top four components reported in the literature review

when describing physical literacy for adults'8.
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Most recently, to further understand what important components should be included in a physical
literacy program for adults and adults with chronic conditions, an on-line expert consensus study
was completed with key rehabilitation and researchers who are experts in the field of physical
literacy. Questions were designed to gain consensus on what components describe a physically
literate adult, what rehabilitation principles/strategies should be included in a physical literacy
program and how rehabilitation knowledge could be disseminated at a population level to
improve function and mobility outcomes for adults. Group consensus resulted in the following
top 5 components used to define physical literacy for adults and/or adults with chronic
conditions: 1) self-efficacy with movement, 2) confidence in safety of movement, 3) motivation
and commitment to physical activity, 4) the ability to self-monitor changes in physical function
and 5) understanding the benefits of physical activity and what to do despite physical limitations.
This expert consensus study indicates that from the perspectives of healthcare professionals and
researchers, re-conceptualizing the current physical literacy definition to include the
rehabilitation components required for aging may add value in the promotion of movement and

optimal function with aging.

To further understand what physical literacy means to adults, research is needed on physical
literacy from the perspectives of adults who are living with mobility and physical function
challenges. The purpose of this qualitative study was to explore how adults with MCC describe
physical literacy for aging adults and to understand the needs, preferences, barriers, and

facilitators to acquiring and maintaining physical literacy despite fluctuations in health status.

Methods
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We used a qualitative interpretive description (ID) approach to explore what physical literacy
means to adults living with multiple chronic conditions!®. An interpretive descriptive approach
was chosen as the best method to provide an in-depth understanding of the evolving physical
literacy concept and to generate results that will enlighten and guide the promotion of physical
literacy for adults with multiple chronic conditions!®. Ethical approval for this study was
obtained from the Hamilton Integrated Research Ethic Board (#8062).

Sample and Recruitment

Following the guidance of interpretive description, purposive sampling was used to interview
working and retired teachers. Purposive sampling involves identifying and selecting individuals
that are especially knowledgeable about or experiences with a phenomenon of interest. Teachers
were identified as the population for this enquiry because they have a common understanding of
the novel physical literacy construct, through their experience with teaching and curriculum
development. Teachers also have the knowledge and willingness to share their experience, and
the ability to communicate opinions in an articulate and reflective manner that can help

maximize saturation.

Participants were recruited for study by advertisement on the Retired Teachers of Ontario (RTO)
website, contacting gatekeepers within local community groups (YMCA) and social media
advertisement. Participant information was sent via email and interviews were arranged if
volunteers met pre-screening eligibility and consent forms were signed. Eligibility for
participation in the semi-structured interviews included: 1) adults 40 — 75 years, 2) currently
working or have previously worked as a primary or secondary school teacher, and 3) have been

diagnosed with two or more chronic conditions. Adults diagnosed with dementia and individuals
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who did not speak English were excluded from the study. The sampling strategy involved
teachers from 4 different categories; 1) working teachers with moderate to high physical activity
(PA), 2) retired teachers with moderate to high PA, 3) working teachers with inactive to low PA,
and 4) retired teachers with inactive to low PA, as determined by the International Physical
Activity Questionnaire (IPAQ). The sampling strategy allowed a diverse range of teachers to
share narrative stories of their experience and what it means to them. The research study is an
emergent design and therefore final sample size was determined once saturation of the common
themes was reached and no further information could be extracted from the narratives of
participants?!. Before taking part in the study, participants provided informed consent for
collection of demographic information and agreed to audio recording of the interview over the
zoom platform.

Data Collection

A semi-structured interview guide was developed by 2 authors (CP and JR) and used to lead the
interviews. Following the interpretive description methodology, the interview guide was framed
based on the authors rehabilitation clinical experience, recent physical literacy research and the
research goals'®%2. Participants were read a short scenario, followed by questions examining the
following five main topic areas: 1) common mobility and physical function challenges, 2)
barriers and facilitators to participation in PA, 3) access to information on chronic conditions, 4)
defining physical literacy for adults, and 5) how to share physical literacy knowledge with the
public. (Figure 1: Interview Guide). The interview guide ensured that all relevant constructs were
discussed, while preserving the necessary openness of qualitative research?3. Interviews ranged

from 50 minutes to 70 minutes and were conducted in November 2021. Participants provided
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informed consent to take part and have their interview recorded and their quotes used

anonymously. Participants were reminded of their right to withdraw from the study at any time.

Data Analysis

All recording interviews were transcribed using Otter?*, an automatic transcription software for
recorded audio/video files. Data was then cleaned, and analyzed using Dedoose, a web-based
qualitative content analysis software?®. Each participant was assigned an ID number.
Transcripts were read and re-read by 2 authors (CP and JR) to ensure an understanding of the
content within the context of one’s lived experience. A thematic approach that reflected the
participants perspective was used to guide data analysis?®. Relevant sections of the interviews
were highlighted and coded into “parent codes”, identified as initial root codes that occur
frequently throughout the data. Transcripts were read again and segments of the content with
similar meaning were assigned the same code. The codes were then refined into key themes.

Coding occurred over 2 months and saturation was reached when no new codes were generated.

To ensure dependability and credibility of analysis initial coding of the first 2 interviews was
conducted by author CP and the coding strategy was then reviewed by author JR. This allowed
the researchers to discuss any differences and come to a consensus. Authors CP and JR
reviewed the codes together in 2 sessions that carefully examined the data behind each code.

The categorized data were organized around two major headings: a) physical literacy constructs
related to adults; and 2) facilitators and barriers to acquiring physical literacy for adults.
Differences, and similarities among working and retired teachers, were analyzed by matching the

codes with participant descriptors in the Dedoose software.
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Results

Demographics

A total of 16 interviews were completed virtually over ZOOM, with 4 participants from each of
the 4 sampling groups. Participants in this study were all female (100%) with a mean age of 59
years (ranging from 41 — 73 years). Fifty percent (n=8) of the participants were currently
working as a teacher and the other 8 participants were retired teachers. A summary of participant
demographic characteristics is included in Table 1. All participants were diagnosed with 2 or
more chronic conditions with osteoarthritis (OA) reported as the most common primary
condition (37.5%), followed by chronic neck and/or back pain (17.5%). Five participants
(31.3%) lived alone and were either widowed or divorced. Two participants disclosed that they
were currently using a mobility aid, due to a recent lower extremity fracture. Four participants (3
retired teachers and 1 working teacher) reported they had joint replacements at the knee or hip in
the last 5 years. Thirteen participants reported they had experience with rehabilitation
professionals in the past, to address an acute or chronic condition(s). Five main themes emerged
from the data related to describing physical literacy for adults: 1) understanding one’s body, 2)
conscious commitment to movement, 3) access and knowledge of rehabilitation health resources,
4) valuable physical activities, and 5) confident problem solver.

Physical literacy constructs related to aging adults

Understanding one’s body

As depicted by Table 2, the theme of understanding one’s body was influenced by four
subthemes that centered on having knowledge and awareness around one’s physical and mental
health and the changes that occur with aging and chronic conditions. All participants felt that a

key component to maintaining or becoming physically literate as an adult is having the
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knowledge around how physical activity can benefit one’s function and mobility with age and
fluctuations in health. Participants explained that it was important have an understanding around
what movements may benefit and/or impair their current health condition. Participants explained
that having an awareness around the changes that occur with aging and chronic conditions, such
as pain, weakness, loss of balance and being able to self-identify these changes and then
knowing what steps to take to remediate function and mobility issues was a key component in
acquiring physical literacy for adults.
“I think knowing what my issues are, what aches I have and what's causing them and
knowing how to approach them to improve whatever the condition is and getting advice
from experts is important. I think just being aware of what your body needs, and staying
on top of things is better, as opposed to just saying, No, I'm too old to do that. Make
yourself aware of what you need to do to keep going”. (ID#1, retired 72-year-old
woman).
“I think, being really aware of your conditions and, your situation. You know, maybe you
can walk in and do all the things now, but you need to understand that if you don't
continue to do that, there might come a day where you can't do it.” (ID#6, retired 71-
year-old woman).
Participants frequently reported that acknowledging one’s physical deficits was a reason for
taking up health related activities and movements, despite not participating in activities earlier in

life. However, others reported a fear of not being able to keep up with the same activities or

causing further injury or pain with participation in exercise and sport.

Conscious commitment to movement

Participants overwhelmingly felt that physically literacy for adults has a direct association with
an increased commitment to movement. Four sub-themes, including an active participation in

physical activity, continually regulating movement activities, setting physical health goals, and

understanding one’s motivation to move, guided the main conscious commitment to movement
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theme. Many participants talked about how “any movement was good movement” and this did
not need to involve vigorous physical activity or prescribed exercise. This included staying
committed to bettering one’s physical health through setting physical health goals and
participating in daily movement activities, even when barriers arise.
“Being physically literate goes back to what my mom said, you can because you do and
you do, because you can. This will dictate the quality of my life. And, you know, if I'm
not physical and aware of what | can do, and I'm not doing it, then I'm going to have to
accept the consequences. And they may not be things | want to accept, you know, knee
pains, boredom, weight gain.” (ID #6, retired 72-year-old woman)
Participants discussed the need to understand individual and environmental moderators for
movement, such as personality traits, beliefs about physical activity and socioeconomic factors,
such as access to exercise options. Motivation was reported as a critical factor in supporting the
conscious commitment and participants cited the importance of having awareness about what are
one’s motivators to move.
“I think it is important you understand what your motivation to move is. My motivation
is to keep moving so that things don’t get worse or actually help some of my chronic
issues. Also, I notice | have better posture when | exercise and that is an extrinsic
motivator. But my main motivation is the social fun | have when out hiking with the
group”. (ID #3, retired 63-year-old woman)

As people age, motives that indicate pragmatic or mobility concerns, such as maintaining one’s

independence, appear to override motives that are more personally uplifting, such appearance?’.

Access and knowledge of rehabilitation health resources

The main theme of access and knowledge of rehabilitation health resources was identified from
the following four sub-themes; access to a functional health coach, understanding how to recover
from health setbacks, knowledge of where to go to find physical health information, and public

health support. The study participants cited that having a trusted expert, or coach in the field of
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physical activity or rehabilitation was a key component to becoming physically literate as an
adult.

“The most important thing is knowing where you can reach or to whom you can reach for
some help when things go wrong.” (ID #6, retired 71-year-old woman)

“I take an anti-inflammatory, and that might help, and ice and heat. | certainly learned in
physiotherapy the ice and heat thing. So, | do that a lot. If you do these things every day,
then it just becomes part of your everyday life. It's just common sense”. (ID#4, retired
65-year-old woman)

Many participants talked about their experience with allied health professionals, such as
physiotherapists, chiropractors, and massage therapists and how the most important take away
from their time with these professionals was the rehabilitation knowledge gained and the
increased confidence in having control over their condition. This health coaching appears to

support the needed continuation along the physical literacy journey for aging adults.

Valuable physical activities

Through qualitative analysis, the main theme, “valuable physical activity” was identified from
the following four sub-themes: social support, confidence with participation in a variety of safe
exercises, participation in meaningful movements and environmental awareness with physical
activity. Participants agreed that a key component to acquiring physical literacy is having an
awareness around what meaningful and safe exercises/activities are available for adults who are
living with chronic conditions or mobility challenges. Participants reported that they often had to
seek out information from friends, family, health professionals and the internet to understand
what other adults, with similar conditions are doing to stay active. Even though all participants
cited that physical activity was beneficial for aging and chronic conditions, many adults reported

that it is important to know what activities are safe for one’s body/condition and to avoid
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repeating movements that may aggravate pre-existing conditions. Participants explained that it
was important to have the confidence to try new activities and challenge oneself in new
environments to expand one’s physical abilities. Many participants cited that having an
awareness around what exercises and movements bring value and joy to one’s life is an
important contributor to building physical literacy as an adult. For example, participants reported
it was important to understand if social activities or independent activities bring more enjoyment

and create an encouraging environment for facilitating one’s physical literacy.

“It’s important to recognize what motivates you — for example winning motivates my
husband with racquetball — I don’t care about that — | enjoy being social with my friends
and how my body feels after I move.” ((ID #3, retired 63-year-old woman)
Confident problem solver
We found that the following four sub-themes were associated with the confident problem solver
theme; ability to overcome movement barriers, ability to try new activities, ability to adapt to the
environment and building resilience with health setbacks. Participants cited that having
confidence to make and sustain feasible changes and overcome barriers, are key factors in
becoming a physically literate adult. Given the episodic nature of many chronic conditions,
having the self-efficacy to adapt and persevere with movement goals, despite environmental and
interpersonal barriers, appears to be integral to building physical literacy for adults.
“I really liked Yoga but after the stroke I didn't have the balancing abilities. So, what I
had to do is find something that gives me the same results, which is flexibility, while
being safe. That's why I went into Pilates. Having said that, doing a plank is not a
possibility for me because you have to go on your toes. So, I modify, and that’s what I
look for in physical activities. Like if I can’t do everything, I can modify it and still be
part of the group” (ID #6, retired 71-year-old woman)

Participants commonly expressed their hesitation with pushing beyond their physical comfort

zone, due to a fear of re-injury, falling or increasing pain symptoms. However, there was
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agreement from the majority, that to maintain physical literacy it is important to “own your
abilities” and focus on all you “can do” and what strategies you can use to overcome movement

barriers.

Facilitators for Acquiring Physical Literacy
The most frequently cited facilitator for acquiring physical literacy was having social networks
and participating in enjoyable activities with friends and family.
“Yeah, I think group programs are really important because you get the social aspect, and
especially when you're retired, and you live alone, you need that social aspect. And it
kind of motivates you to do more and share information with one another”. (ID#1,
retired 72-year-old woman)
Other facilitators for physical literacy that emerged included, having access to activities and
programs that one enjoys, such as age-appropriate community exercise classes, hiking clubs,
pickle ball teams and movement programs that support adults with varying health conditions and
abilities. Participants also reported that a strong facilitator for one’s continuing physical literacy
journey, despite fluctuations in health, was having credible sources for health information. The
McMaster University Optimal Aging Portal was referenced by 4 participants as a trusted online
health resource that is actively used to learn about health aging?®. Participants stated that having
a reliable health advocate or coach was important, as they could address changes in health and
mobility proactively and start rehabilitation strategies in a timely manner to offset further
functional limitations.
“I'm a nosy type, ask questions person, you know, I want to know about everything about
my health, but not everybody knows enough to ask the questions. People need to be told

some of the information without having to ask the questions” (ID#2, retired 73-year-old
woman)
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Participants reported that previous beliefs from childhood about the importance of exercise was a
facilitator for physical literacy, however, only 9/16 participants reported being physically active
as a child. Participants agreed that acquiring physical literacy could be commenced at any age
and only 5/16 participants stated they have been active and physically literate throughout all

stages of their life.

Barriers for Acquiring Physical Literacy
The most frequently reported environmental and social barriers included lack of time, lack of
social support and climate changes

“I'm basically alone most of time. So, I'm not going to put myself in a situation that is
probably going to get me hurt” (ID# 5, retired 64-year-old woman).

“I had been prone to pneumonia and bronchitis, so I just don't go out in the cold. That's
why I go south, so that I don't have to cope with the winter.” (ID#2, retired 73-year-old
woman)
One’s beliefs about consequences of movement or fear of falling was also reported. Even though
all participants agreed that physical activity was beneficial for chronic conditions, many adults
expressed concern with doing the wrong activity or too much activity, that would then result in
previously experienced negative consequences.
“I'm leery but I want to go skiing downhill. But there's a part of me that's afraid because
if I fall again.... The Dr said, you're going to be fine. Yeah, but it's still there. You know,
it's just a reminder from that fall.” (ID # 8§, retired 73-year-old woman)
Competing health information and lack of health resources was also reported as a barrier to
acquiring physical literacy. Some participants stated they received opposing health information

from health specialists and on-line health resources, which resulted in a lack of trust and

decreased one’s motivation to follow activity guidelines and recommendations. Participants
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stated they were less likely to participate in movements without access and support from a
trusted coach or health professional.
“The one thing I'm worried about, though, is not having somebody with me, who has the
knowledge to correct when I'm doing something incorrectly, because I worry about
injuring myself more. By either overdoing it or not doing it correctly”. (ID#1, retired 72-
year-old woman)
Participants also reported a lack of community programs available for adults experiencing
multiple health conditions. For example, participants reported that they did not “fit in” to the
traditional disease specific programs offered (e.g., falls programs, knee osteoarthritis exercise
groups), because they were often experiencing competing health issues (e.g., fatigue from cancer
treatment) that decreased their confidence in their abilities and the safety of the program. Other
participants stated that the disease- specific programs were too focused on the conditions, and

they were looking for something more holistic, that could challenge them in all areas of mobility

and movement.

Similarities and differences based on working status

Similarities and differences between working teachers (n=8) and retired teachers (n=8)
were analyzed with the Dedoose software to understand how each represented subgroup
describes the barriers and facilitators for acquiring physical literacy. When examining the
facilitators for acquiring physical literacy, there were similarities between the working teachers
and retired teachers, such as having knowledge of the movement options available and how they
add value to the management of one’s condition, as we all as continued participation in activities
that one enjoys. However, retired teachers reported additional key facilitators, such as having a

health coach available to support the journey of physical literacy while navigating multiple
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chronic conditions and having a social support from family or friends. Working teachers
reported lack of time and difficulty with navigating multiple conditions as the barriers to
acquiring physical literacy. Retired teachers reported barriers such as limited access to physical
activity options that met needs and preferences, as well as low confidence with activity and the
management of one’s condition. Fear of re-injury, exacerbation of symptoms and fear of falling
were commonly reported as barriers to acquiring physical literacy for both working teachers and
retired teachers. Refer to Table 3 for a full list of facilitators and barriers for acquiring physical

literacy.

Discussion

This qualitative study had two purposes: first to explore the constructs associated with physical
literacy for adults and older adults with chronic conditions and second, to examine the
facilitators and barriers for acquiring physical literacy as an aging adult. The semi-structured
interview analysis was primarily guided by interpretive description of working teachers and

retired teachers’ perceptions of what constructs depict a physically literate adult.

Findings from this qualitative study demonstrated that the constructs associated with physical
literacy for aging differ from those associated with the current Whitehead definition of physical
literacy. Participants described physical literacy as owning an awareness and understanding of
one’s body and obtaining access and knowledge of rehabilitation health resources to acquire the
skills needed to confidently problem solve changes in functional health to maintain a conscious
commitment to movement and participation in valuable physical activities. Interestingly,

common components of the Whitehead definition of physical literacy were identified, such as
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confidence, knowledge, understanding and engagement in physical activities. However,
additional identified key components focused on understanding the changes that occur with one’s
functional health, as this relates to aging and chronic conditions, as well as accessing
rehabilitation health specialists and coaches to support the physical literacy journey. Lastly, an
identified new theme around “problem solving” demonstrates the need to learn skills related to
self-efficacy, self-regulation and resiliency with aging that can foster physical literacy with

aging, despite health setbacks.

When children and younger adults are acquiring physical literacy, they are continually learning
physical competency skills taught from teachers, parents, and sport coaches, that match and
complement their growing and functionally evolving bodies. However, when adults age and
one’s physical functional health becomes more constrained due to age related changes, there is a
need for coaches who are experts in the field of rehabilitation and functional adaptation to
support and encourage new learning and re-learning of physical literacy skills. Current physical
literacy models describe a pathway from birth to childhood where physical literacy skills are
developed as a child and then maintained into adulthood. However, this current model may not
apply to older adults who are living with age-related or chronic conditions, who likely need
support with building new rehabilitation focused physical literacy skills, as opposed to regaining
past sports-focused skills. As a promising health promotion strategy to improve function and
mobility for aging adults, physical literacy, framed through a rehabilitation lens with the
constructs identified in this qualitative study could be a meaningful approach to sustaining
positive health behaviours, specifically with adults who are living with multiple chronic

conditions. Findings also indicated that an important aspect in promoting physical literacy
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programing for adults relates to access of quality leaders associated with motivating adults and
older adults to increase their participation in movement activities and self-management and

leading the programs within the public health environment.

As in younger populations, confidence related to physical literacy is shaped by past experiences.
Therefore, it is important to gain insight into an adult’s physical literacy journey; including
understanding which physical activity skills they learned and the context in which they were
learned, which skills they may want and need to re-learn, or skills they are confronting for the
first time. Previous adverse events such as a fall or fear of exacerbating health conditions during
physical activities are barriers that can be mitigated, for example, through learning how to self-
monitor one’s balance by participating in balance exercises. By affecting social and cultural
norms related to physical activity for chronic conditions and overcoming individual level barriers
to organized programs and services that support learning new rehabilitation skills that promote
participation in lifelong meaningful activity, we will be able to facilitate a deeper understanding

of physical literacy for adults.

Strength and Limitations

Strengths of this study include the interpretive descriptive design in which knowledge was co-
created by using semi-structured interviews to collect rich data from participants who expanded
on their understanding of physical literacy as it relates to their experience with aging and chronic
conditions. Additionally, triangulation and member checking ensured the credibility of the
study. However, study was subject to certain limitations. Purposeful recruitment of working
adults and retired older adults, from the same profession, teaching allowed for maximal data

saturation for a novel and emerging construct. Teachers have lived experience with the physical
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literacy construct through their exposure with the school curriculum. Both working and retired
teachers were able to thoroughly communicate their ideas in a reflective manner, which added to
the value of research. However, this homogenous group of teachers represents a middle to
higher socioeconomic group who have access to resources such as private health benefits and
therefore are familiar/acquainted with issues such as rehabilitation concepts, that many other
adults do not. Additionally, the group was comprised of all women, and therefore did not the
views of men were not represented and there was limited cultural diversity in the sample and
results are not representative of the adult and older adult population,

The small numbers in each group working teachers (n=8), and retired teachers (n=8) did not
allow for the exploration of sub-group analysis, such as examining different levels of physical
activity participation with physical literacy from a more granular perspective. Selection bias may
have occurred as a result of purposive sampling by work status. Additionally, those not
expressing interest, or those expressing interest who were not interviewed, may have differed
from those who were interviewed for the study.

Implications for Practice and Policy

Publicly funded programs grounded in the emerging physical literacy framework for adults may
add value in addressing the mobility and functional health needs of aging adults. Additionally,
programs that include middle-aged adults (40 — 50 years) will provide individuals with an
opportunity to consider all the changes that occur with aging and initiate preventative plans to
address these changes. Community programs should be tailored to improving physical literacy,
as defined by the key constructs identified in this study; understanding the role of PA with aging,
how to self-monitor mobility, setting functional health goals, learning how to access a health

coach, creating confidence with meaningful activities, and understanding how to overcome
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movement barriers. Improving communication between primary, secondary, and tertiary care as
this relates to the role of rehabilitation and physical literacy is needed, along with the continued
education of health professionals about promoting physical literacy for aging. Lastly, targeting
hard to reach populations and individuals who are most in need by providing access to
government funded physical literacy programs will make a large impact. Re-branding
promotional material from the traditional exercise recommendations to physical literacy material
will increase awareness and increase motivation for individuals who may not have been
successful with physical activity in the past. Increasing awareness and knowledge of how to be a
physically literate adult and older adult through media outlets, and creating collaborations and
partnerships with health, education, employment, sport, and public health organizations who

share common health outcomes will help to disseminate the new physical literacy narrative.

Conclusion

Physical literacy is an emerging strategy to support the management of function and mobility
changes associated with aging and chronic conditions. Results from our qualitative interview
study with adults who are living with chronic conditions demonstrate that acquiring physical
literacy for adults involves the following key components; owning an awareness and
understanding of one’s body, obtaining access and knowledge of rehabilitation health resources,
acquiring the skills needed to confidently problem solve changes in functional health,
maintaining a conscious commitment to movement and participation in valuable physical
activities. Further research is needed to understand how integrating the above key components

into physical literacy frameworks that support the development of publicly funded programs for
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adults and adults with chronic conditions will affect the functional and mobility challenges that

many aging adults are living with today.
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Figure 1: Interview Guide

Figure 1: Interview Guide

“Thank you for agreeing to participate in our research study, “A Multi-phased Physical Literacy Program Targeting Adults with
Multiple Chronic Conditions: A knowledge translation project. | have some background information on physical literacy and a short
scenario that | will present to you that relates to an individual living with multiple chronic conditions. After reading this scenario, |
have 10 short questions that | will be asking you about your perspectives on physical literacy and adults. Before beginning the
interview, | need to get informed consent (present consent form and review). | will be recording each interview and the recordings will
be transcribed. Please feel free to stop me at any point to ask questions or clarify”.

Scenario

Physical literacy is a term that health professionals believe is an important component in maintaining and improving the overall the
health of adults. One way to think about physical literacy is that it means that we stay active for life because we understand the
importance of movement and we want to be active. We also know how to be active in a safe and purposeful way.

We, as health professionals believe that communicating movement strategies and rehabilitation techniques to adults at a population
level will have a positive impact on adults with chronic conditions as they age.

For example, if you were to have knee pain, there are many rehabilitation steps you could take to manage this pain such as:

1) stretching

2) strengthening

3) using heat/cold/anti-inflammatories

4) interpreting and understanding what the pain means

5) avoiding aggravating activities (i.e. sitting too long)

6) improving your posture and walking pattern

7) reaching out to community resources and health professionals
Identifying the best rehabilitation strategies from the list above at the right time can have a significant impact on managing knee pain.
Since almost 50% of Canadian adults are living with a chronic condition, we feel it is important to broadly communicate our
physiotherapy-based strategies to improve population health.
Adults living with chronic conditions will experience fluctuations in their health which will affect how they move and function. Not all
individuals will be aware of the most appropriate steps to take to manage their symptoms in order to provide the best care and maintain
optimal quality of life. It is also important for adults to have awareness around the movement changes that can occur with aging and
chronic conditions, compare their movement to normative values and have the confidence to use rehabilitation strategies to improve and
maintain functional status.
Questions:

1. What sort of movement and physical function issues or challenges have your encountered or continue to encounter?

2. Would you describe these issues/challenges you experience as having a large impact or a small impact on your overall health?

3. Onascale of 0 — 10 (with 0 being not confident at all and 10 being very confident), how confident do you feel about being able
to participate in physical activities yourself?

4. What are the reasons you feel may limit your participation in these activities?

5. Is there anything you feel you could do to improve your participation in these activities?

6. Where would you go to get information on how to manage your mobility and functional impairments?
7. What does the term physical literacy mean to you?

8. Do you feel that being more physically literate would benefit your condition and/or your overall health?
9. How do you think we, as a society can best promote physical literacy for adults with chronic conditions?

10. What factors do you feel are most important for you to maintain or become physically literate?
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Table 1: Demographic characteristics of interview participants

Characteristic categories N%
Gender
Female 16 (100%)
Male 0 (0%)
Age
40 — 44 2 (12.5%)
45-49 2 (12.5%)
50-54 2 (12.5%)
55-59 2 (12.5%)
60 — 64 2 (12.5%)
65— 69 1
70 — 74 5(31.25%)
Work status 8 (50%)
Working 8 (50%)
Retired
Marital Status 11 (69%)
Married 5(31.3%)
Single
Stated primary chronic condition
OA 6 (37.5%)
RA 2 (12.5%)
Cancer 2 (12.5%)
Cardiovascular Disease 1 (6.3%)
Chronic neck/back pain 3(17.75%)
Fibromyalgia 1 (6.3%)
Neurological condition 1 (6.3%)
Stated secondary condition
OA 6 (37.5%)
Cancer 1(6.3%)
Cardiovascular disease 1(6.3%)
Chronic neck/back pain 4 (25%)
Diabetes 1 (6.3%)
Falls 2 (12.5%)
Pulmonary condition 1(6.3%)
Self-evaluated PA level
Inactive - Low 8 (50%)
Moderate — high 8 50%)
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Table 2: Main themes and sub-themes of acquiring physical literacy as an adult

Themes Sub-themes
Understanding one’s body e Staying educated on one’s condition(s) and health status
e Self-monitoring functional changes
e Reporting/addressing mobility changes
e Understanding the impact of PA and nutrition on wellbeing
Conscious commitment to movement e Active participation in PA along the journey of health
e Regulating movement activities with age and illness
e Physical health goals
e Understanding one’s motivation to move
Access and knowledge of rehabilitation e Functional health coach
health resources e Understanding how to remediate and recover from physical

health setbacks

Knowledge of where to go to find physical health
information

Public health support

Valuable physical activities

Social support

Confidence with participating in a variety of safe exercises
Participation in meaningful movements

Environmental awareness with PA

Confident problem solving

Ability to overcome movement barriers
Ability to try new activities

Ability to adapt to the environment
Resilience with health setbacks
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Table 3: Facilitators and barriers for acquiring physical literacy for working and retired adults

Working Teachers

Facilitators

Knowledge of movement options available and how they add value to the management
of one’s condition

Participating in activities one enjoys

Knowledge and access to resources help overcome movement barriers

Knowledge of when and where to ask questions

Barriers

Lack of Time
Navigating diagnosis of new conditions and what is safe
Fear of exacerbating condition

Retired Teachers

Facilitators

Knowledge of movement options available and how they add value to the management
of one’s condition

Health coach available to support PL journey

Social support

Participating in activities one enjoys

Barriers

Unsure where to go to ask questions

Limited physical activity options available that suit needs
Have tried and failed before — low confidence

Fear of falling
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CHAPTER 5:

ENHANCING PHYSICAL LITERACY FOR ADULTS AND ADULTS WITH
MULTIMORBIDITY USING MULTIPLE KNOWLEDGE TRANSLATION
STRATEGIES: A PRE-POST INTERVENTION STUDY

Prepared for:

Physical Therapy
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Abstract
Introduction: Physical literacy is emerging as a strategy to increase lifelong participation in
physical activities for all ages. However, there is limited research exploring how physical
literacy can be framed for aging adults and adults with chronic conditions to support optimal
physical function and mobility, associated with chronic conditions. We investigated the effect of
a novel knowledge translation physical literacy intervention among adults living with chronic
conditions.
Methods: A pre-post study was conducted. Twenty adults with 2 or more chronic conditions
participated in a rehabilitation framed physical literacy program for 5 weeks. Physical function,
mobility, self-management, physical literacy awareness and overall health behaviour change
were measured pre and post intervention.
Results: Significant improvements were found for physical function (p=<0.001; cohen’s
d=0.90), as measured by the patient specific functional scale (PSFS), mobility with the 4-meter
walk test at self-selected speed (p=0.03; cohen’s d=0.53) and all 3 physical literacy awareness
questions (p=0.001; cohens’ d=0.86, p=<0.001; cohen’s d=1.12, p=0.001; cohen’s d= 1.33). No
significant changes were reported for self-management or mobility when measured with the 4-
meter walk test at one’s fastest speed.
Conclusion: The results of this study can inform future public health interventions aimed at
improving function and mobility for adults with chronic conditions. This was the first program
designed for adults that integrated rehabilitation principles into the physical literacy framework.
Further research is needed to determine validated physical literacy outcome measures and

physiotherapy-led program effectiveness within the public health arena.
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Introduction

Addressing chronic conditions, continues to be a major challenge for our healthcare
system around the world*?. Over 50% of older adults (>65 years) are living with multimorbidity
(co-existence of 2 or more chronic conditions), creating greater healthcare utilization and adverse
health outcomes?. Functional decline is reported as a major consequence of living with
multimorbidity®. Successful interventions for chronic conditions include self-management
support with daily physical activity included in a healthy lifestyle,* however, only 30% of adults
and 10 — 13% of older adults report engaging in regular physical activity, as recommended by
the physical activity guidelines®®. The Canadian 24-Hour Movement Guidelines were recently
published in October 2020, and provide evidence-based recommendations for physical activity,
sedentary behaviour and sleep, however these guidelines lack information regarding strategies to
maintain physical activity with aging or strategies to motivate adults to start a physical activity
program’.

Physical literacy, defined as “having the motivation, confidence, physical competence,
knowledge and understanding to value and take responsibility for engagement in physical
activities for life”, has been described as the gateway to increasing participation in physical
activity for individuals of all ages®®. The promotion of physical literacy is emerging as a
promising health strategy within the school curriculum and youth sport development. However,
little is known about how physical literacy for adults and older adults can support successful
aging and the management of chronic conditions.

When examining the current physical literacy definition, the components are framed for
children and youth and are rooted in the development of physical abilities as a person grows,

becomes stronger and more physically competent. This physical literacy definition does not
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address constructs related to retention, re-learning and acquiring new skills at later stages of life
as one experiences age-related physiological decline, or pain and loss of self-efficacy with
movement, as a result of aging and chronic conditions. For example, a key component to
becoming more physically literate for older adults living with osteoarthritis of the knee may be
understanding the importance of correct knee alignment and learning to maintain the kinesthetic
position while re-learning or learning new functional skills, such moving from sitting to
standing?. Other physical literacy strategies might include the use of heat and ice in the
management of inflammation and gait training to increase speed and efficiency with walking®*.
Learning how to retain skipping and jumping may not be as relevant to adults with lower
extremity functional limitations as learning how to maintain leg power or manage joint swelling
with rehabilitation strategies. In addition, knowledge and understanding of physical literacy may
go beyond learning the benefits of physical activity to also include learning an awareness of
one’s body and the changes that occur with aging and gaining knowledge on how to maintain
participation in physical activity, despite health setbacks. Before developing programs to
improve physical literacy for adults and adults with chronic conditions, it is important to first
develop a framework of physical literacy in the context of the physical function and mobility
needs of the aging population.

A recent consensus study was completed with a group of researchers and physiotherapists
with expertise in physical literacy, health promotion and successful aging*2. An on-line face to
face working group meeting with a Nominal Group Technique was utilized to achieve
consensus®® of the physical literacy constructs important to adults who are living with chronic
conditions!#. Confidence with movement, safety with movements, motivation and commitment

to physical activity, the ability to self-monitor changes in physical function and understanding
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the benefits of physical activity were reported as the top five components when defining physical
literacy for adults, from the perspectives of rehabilitation leaders'?. To further evaluate physical
literacy and aging, a second qualitative study was completed which explored how adults with
multiple chronic conditions describe physical literacy for aging adults and what are the needs,
preferences, barriers, and facilitators to acquiring and maintaining physical literacy, despite
fluctuations in health status'®. Five key physical literacy themes emerged from the data,
including 1) understanding one’s body, 2) conscious commitment to movement, 3) access to and
knowledge of rehabilitation health resources, 4) valuable physical activities, and 5) confident
problem solver®. Similar findings emerged from both qualitative studies, indicating that when
acquiring physical literacy for adults, there are important new constructs, such as self-
management and the awareness of rehabilitation strategies, that differ from the traditional
Whitehead physical literacy definition stated above®. A new physical literacy framework
encapsulating the key components identified in the consensus study, semi-structured interviews
and a recent integrative review?® on physical literacy and adults was developed. (Refer to Figure
1)

The development of the Physical Literacy framework for Adults and Adults with Chronic
Conditions (PLACC) was guided by the International Classification of Functioning Disability
and Health (ICF) framework. The ICF is a useful model for contemporary management of
functional and mobility challenges related to chronic conditions and aging using a population
approach to lifelong health for all individuals across all settings. The ICF classifies information
related to health, disability and functioning according to how the health condition(s) are affected
by environmental and personal factors'’. The PLACC framework development begins with a

goal of improving physical literacy for adults with all functional abilities. A population approach
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is under taken by first addressing the barriers related to multimorbidity and aging (body function
and structure, activity, and participation), as well as environmental and personal factors'’. The
physical literacy program components are structured around 4 key themes identified in the
previous research work: improving knowledge of PA and aging, understanding of one’s mobility
and functional level, access to rehabilitation resources and mobility support within the
community and public health'>!>18, An important aspect included in this framework is the need
for public engagement to facilitate and enable normative behaviours, such as participating in
regular physical activity, decreasing sedentary behaviour, and utilizing rehabilitation strategies to
address mobility concerns when they occur. Therefore, common physical literacy principles will
need to be addressed through various program delivery approaches within clinical services (i.e.,
physiotherapy and rehabilitation practices), community targeted services (i.e., falls prevention
programs, knee osteoarthritis (OA) exercise programs, diabetes self-management programs), and
universal services (community-based health promotion initiatives, workplace wellness programs,
mass media campaigns) to communicate the physical literacy message. Physical literacy
programs designed and delivered by physiotherapists will aim to positively affect key
measurable outcomes, including, function, mobility, and quality of life for adults using a
population health approach. With recent epigenetic and epigenomic advances and the
multimorbidity public health crisis, there has never been a better time for physiotherapists to
move beyond individualistic approaches and embrace a population health lens with public health
programming®.2°,

The purpose of this novel project was to develop, implement and evaluate a physical
literacy intervention for adults with multiple chronic conditions that is grounded in a

rehabilitation focused physical literacy model, framed to address changes with aging and the
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management of chronic conditions. It was hypothesized that adults participating in a physical
literacy program will demonstrate improvements with function, mobility, self-management skills

and awareness around the importance of becoming physically literate with aging.

Intervention: Theoretical Background

The physical literacy intervention was developed by researchers and registered
physiotherapists in the field of aging and the management of chronic conditions. The
intervention was guided by the following theoretical areas:
1) Michie’s Behaviour Change Wheel?! was used to guide the development of the PL
intervention. After defining target behaviours that need to change, intervention functions and
appropriate behaviour change strategies were selected from Michie’s Behaviour change
taxonomy?? with the goal of improving motivation and confidence with mobility and functional
tasks that can then translate to long-term adherence with physical activity and self-management.
The behaviour change strategies included feedback, goal setting, action planning, self-
monitoring and information on health consequences?>23,
2) The Expanded Chronic Care Model: Integrating Population Health Promotion?*, was
used to guide the self-management support components for adults with chronic conditions within
the community and health system, while considering the social determinants of health*1°.
Improving one’s self-management skills for the management of chronic conditions, such as
learning rehabilitation strategies, understanding the benefits of physical activity and the
consequences of sedentary behaviour and learning how to monitor one’s own functional status

were key components to the program.
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3) Previous physical literacy research, including a recent integrative review!®, an expert
consensus study*? and a qualitative interview study with adults who are living with chronic
conditions®® was used to develop the Physical Literacy framework for aging Adults and adults
with Chronic Conditions (PLACC) (Figure 1). This framework guided the physical literacy
program components and the delivery methods
4) Multi-modal knowledge translation (KT) strategies, including sharing a podcast with
physical literacy information, group virtual education sessions and access to web-based modules
on healthy aging and goal setting were used to share information with participants. Research has
demonstrated that sharing evidence-based, reliable and relevant information with a combination
of educational material, decision support tools, small group sessions and opinion leaders are
most effective when aiming to change behaviours for adults and older adults?®

The study was conducted virtually over zoom and consisted of a one week of
asynchronous learning (i.e., podcast) and four continuous weeks of 1-hour group education
sessions, delivered by a physiotherapist. A virtual delivery of the program was chosen to ensure
the safety of participants during the COVID 19 pandemic and adhere to the public health
guidelines. A virtual delivery of the program also allowed for a wider reach of participants
outside of the Hamilton area, including individuals who may not have transportation or access to
a local facility. Refer to Table 1 for a description of the intervention components and the guiding

theoretical frameworks.

Physical Literacy Intervention

Participants were emailed an introduction to the study with a link to a 25-minute podcast

discussing the meaning of physical literacy to adults and current research on the link between
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physical literacy and healthy aging. The podcast was developed by authors (CP and JR),
registered physiotherapists and researchers in the field of physical literacy and chronic conditions

(https://mcmasteru365-

my.sharepoint.com/personal/popelac_mcmaster_ca/Documents/Attachments/Physical%20literac
y%20podcast_001.mp3). The podcast was specifically developed for the intervention and
included evidence-based information and discussions on the association between physical
literacy and aging and how to be a physically literate adult. Participants were instructed to listen
to the podcast on their own before the first group session the following week. The second week
involved a group education session on self-management, self-monitoring, pain, and physical
activity. Participants were assigned” walk and talk” homework, in which they were asked to
share the knowledge they learned in the group session with a friend or family member during an
outdoor walk. “Walk and talk” was implemented as a teach back method to assist participants
with retaining the physical literacy information they learned in the program?. Studies have
shown that less than half the information that is provided to patients by health professionals is
recalled by patients?’. Teach back involves having the patient repeat back to the health
professional (in their own words) what they just learned. For the purpose of this study,
participants were asked to “teach” a friend or a family member what they learned in the session.
Sharing new information through teach-back methods has demonstrated effectiveness across a
wide range of settings, populations and outcome measures?®. By adding the component of a
social walk, participants were motivated to apply the physical activity component that was
discussed in the material. Additionally, this physical literacy intervention was designed for all

adults and therefore sharing of the knowledge learned in the program was encouraged.
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The third week introduced goal setting and action planning through a web-based self-
management tool (www.iamable.ca), in which participants could make their own goals based on
self-identified functional challenges. This web-based self-management tool was previously
developed by rehabilitation experts with user center design principles, with the goal of providing
primary care patients access to rehabilitation self-management strategies®®. The IAMABLE
website also provided access to educational modules on exercise, fall prevention, fatigue
management, pain management, physical activity and stress management?®. The fourth week
continued to build on goal setting and involved a group education session on how to become a
physically literate adult. Participants were then assigned “walk and talk” homework to share
with a friend or family member what they learned over the 4 weeks. Refer to Figure 2 for an

overview of the 4-week intervention.

Methods
Study Design

A single group pretest posttest intervention design was used to deliver a five-week period
with three groups of participants from September 2021 — February 2022. For the pre post study a
small effect size (0.2) is anticipated with a 80% power and two-sided 5% significance, resulting
in an estimated sample size of n=25%°. Two data collection points were used to collect outcomes
at baseline and at end of study, 5 weeks. All study procedures were undertaken by a Registered
Physiotherapist (CP). Ethical approval was obtained by the Hamilton Integrated Research Ethics

Board (#8062).

Procedure

162


http://www.iamable/

PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

Sampling and Recruitment

Eligible participants included adults between the ages of 40 to 65 years, with a self-
reported diagnosis of 2 or more chronic conditions, ability to speak and understand English and
access and willingness to join via laptop computer over the Zoom platform.

Recruitment of participants started in July 2021 and continued throughout the
intervention until January 2022, when the third participant group was confirmed. Recruitment
methods included posting study information flyers in community organizations, such as the
YMCA and community social clubs in, the greater Toronto Area, Oakville, Burlington, and
Hamilton. Information flyers were also placed at the Oakville Trafalgar Memorial Hospital and
Hamilton Health Sciences Hospital. Social media posts on Facebook and Instagram were used to
share information about the study and recruit a wide variety of participants throughout Ontario.
Snowball sampling occurred with the recruitment, as 4 participants recommended a friend or
family member for future participant groups. Interested participants were pre-screened by phone

to ensure they matched the eligibility criteria.

Data Collection

Data were collected from three groups of participants over a 5-month period, between
October 2021 and February 2022. At baseline (Time 1; T1) after eligibility screening, a
registered physiotherapist contacted all participants via Zoom and completed self-report
questionnaires and a mobility outcome measure. Baseline questionnaires included demographic
information (age, gender, marital status, work status, living arrangement, use of gait aid, self-
report physical activity level, pain rating, number and type of chronic conditions and disability

level).
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Assessments

Outcome measures were categorized into primary and secondary outcome measures.
Adults with multimorbidity are at greater risk for poor physical functioning, disability and
hospitalization, therefore function, as measured by the patient-specific functional scale was
chosen as the primary outcome of interest®°. Mobility, self-management, and awareness of the
importance of physical literacy in the healthy aging were chosen as secondary measures for the
intervention. The measurements were selected to capture changes in the key physical literacy
components (knowledge of the role of physical activity with aging, understanding how to
monitor functional changes, awareness of rehabilitation strategies and confidence with
participating in functional exercises), as identified in the Physical Literacy framework for Adults
and adults with Chronic Conditions (PLACC).
Primary outcome measure
Function

The primary outcome measure was functional activity assessed using the Patient Specific
Functional Scale (PSFS)!. The PSFS is a valid and reliable tool for adults with acute and
chronic conditions that allows patients to identify up to 3 different activities that are difficult for
them to perform at baseline®2. The participants were then asked to rate each of their identified
activities on an 11-point numerical scale, ranging from “0 = unable to perform the activity” to
“10 =able to perform the activity at the same level as before injury or problem”. Higher scores
represent greater function. After the 4-week intervention, the participants were again asked to
rate their same activities that they identified at baseline. Mean scores were used for the analysis.

Secondary Outcome Measures
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Mobility

Functional mobility was assessed using the 4-meter gait speed test (4MGS)3. The 4MGS
is one of the most widely used assessment tools in clinical practice to predict functional status of
aging adults, specifically related to risk for falls, disability and mortality3. Participants
completed the 4MGS in their home after watching a video on how to self-administer the test and
after receiving instruction from the physiotherapist assessor over zoom on how to set up and
complete the test. The assessor observed and manually timed the participants complete 2 walk
tests at a self-selected average speed and 2 walk tests at their fastest walking speed. A one-
minute resting period occurred in-between the two walking tests. Timing started at the first foot
movement and ended when a foot completely crossed the marked finish line. The participant
used a cane or walker if they used this equipment in their daily life. An average was recorded of
the normal walking speed and of the fastest walking speed and used for analysis.
Self-management

Self-management skills for people with chronic conditions was assessed using the self-
report Health Education Impact Questionnaire (heiQ)%®. The heiQ assesses eight independent
variables related to self-management skills for individuals with chronic conditions®. The eight
sub-skills include positive and active engagement in life, health-directed activities, technique
acquisition, constructive attitudes and approaches, self-monitoring and insight, health services
navigation, social integration and support and emotional distress®. A 4-point scale (“strongly
disagree” to “strongly agree” is used to measure each domain of the heiQ. The heiQ has robust
psychometric properties and is a valid assessment of self-management skills in adults and older
adults with chronic conditions®®.

Awareness of the role of physical literacy in the management of chronic conditions
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Three awareness questions were emailed to participants to assess one’s knowledge,
attitudes, and beliefs about the relationship between physical literacy and the management of
chronic conditions and aging. When evaluating individual-level health promotion and disease
prevention programs, it is important to accurately measure health knowledge (i.e., risk factors for
chronic conditions), and current health behaviours and perceived risk and understanding
(understanding the importance of changing the health behaviour, as it relates to optimal
aging)®”38, Currently, there is not a valid or reliable tool that is context-specific to older adults
and adults with chronic conditions that measures physical literacy awareness. Many health-
related questionnaires are focused on one specific health behaviour34° or they are long surveys
examining overall general health*t. Therefore, we designed 3 awareness questions that were
specific to physical literacy awareness for adults. For the first awareness question, participants
were asked over zoom to use their current knowledge to state as many physical and/or mobility
changes that they are aware of can occur with aging and chronic conditions. Participants were
asked to answer this question within 2 minutes and the total number of correct answers were
collected for data analysis. The second question expanded on the previous and participants were
asked “from your current knowledge, please list as many things as possible you can do to help
manage or prevent the functional and mobility changes that occur with aging and chronic
conditions.” Participants were given 2 minutes to answer this question and the total number of
correct answers were recorded. For the third question, participants read the following statement:
“I believe that physical literacy is important to my health”. Participants were then asked to circle
the number on a 10-point numerical scale that best represented their level of agreement with 1

representing that they ‘strongly disagree’ with the statement, 5 indicating that they were ‘neutral’
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and 10 indicating that they ‘strongly agree’ with the statement. Awareness questions and
evidence-based correct answers are available in Supplementary Table 2.
Overall Change in Daily Life

The impact of the physical literacy intervention on the participants overall health was
assessed with 7-point Global Rating of improved Change score and was collected 1-week after
the intervention, 5 weeks post baseline (T2). Global rating of change (GRC) scales are
commonly used in research and in clinical practice to determine change in patient status or the
effect of a treatment intervention*?. The magnitude of difference between a patient’s original
health status to their current health status (after the intervention) is typically recorded in a
numeric or visual analogue scale. The GRC is a quick and valuable instrument, specifically for
complex subjective construct, that has demonstrated adequate reproducibility and sensitivity to
change***. The GRC questions can be tailored to the meet the patient needs and the intervention
goals*2. For the current study, participants were asked the following GRC question: “To what
extent have you made changes in your daily life to help manage your chronic conditions and age-
related changes because of this intervention?” Participants were then asked to score their answer

from 1 -7 with 1 = “no change” and 7 = “‘significant change (have implemented >5 strategies)”.

Statistical Analysis

Descriptive statistics of demographic information was expressed using mean and standard
deviations (SD) for continuous variables and categorical variables are presented as number and
percentage (%). The Shapiro-Wilk test was used to check normality of the data. Paired t-tests
were used to determine significance between the before and after physical literacy intervention

outcome measures. The effect size of pre and post treatment was determined using the Cohen
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‘d’ value. A small treatment effect size was considered a d value of 0.2 — 0.49, a medium
treatment effect size was considered a d value of 0.5 — 0.79 and a large treatment effect size was
considered a d value of 0.8 or greater. All statistical analysis were performed using MAC SPSS

Version 22.

Results

A total of 20 adults were included in the intervention. All participants completed the
initial outcomes and intervention; however, 1 participant did not complete the follow up
assessments due to an acute illness. Thus 19 participants are included in the analysis, resulting in
a large effect size of 0.90 for the primary outcome. Post-hoc power calculation resulted in 87%
power with a sample size of n=194,
Baseline Characteristics

Table 2 displays the demographic and baseline characteristics of a total sample of 20
participants. Ninety five percent (n=19) of the sample were women. Participants had a mean age
of 59 years (SD = 6.15; range = 45 — 65). All participants were community dwelling adults and
living either in a house (75%, n=15), condominium (15%, n= 3) or apartment (10%, n=2). Most
adults were retired (70%, n= 14) and married (70%, n=14). Twelve participants (60%) self-
reported that they were not currently meeting the physical activity guidelines, defined as
participating in 150 minutes of moderate to vigorous physical activity a week*’. Ten participants
(50%) scored low on the International Physical Activity Questionnaire (IPAQ), 9 adults (45%)
scored moderate on the IPAQ and 1 adult (5%) scored high on the IPAQ. Only seven

participants (35%) self-reported as having no disability, as reported on the Manty Preclinical
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Disability Scale. Chronic low back pain was the most reported chronic condition (25%),
followed by osteoarthritis (20%).
Functional outcome measure

Table 3 shows the mean differences in mobility, function, and awareness outcomes after
the physical literacy intervention. After the 4-week intervention analysis showed an
improvement in function, as measured by the PSFS. A significant improvement in PSFS scores
were reported (p=<0.001, cohen’s d=0.9). However, the minimally clinically important
difference (MCID) for the PSFS is 2, which was not achieved at study endpoint.
Mobility outcome measure

At follow up, participants walked faster, as measured by the 4MGS test at both normal
walking speed and at fastest walking speed. Average gait velocity for the 4MGS at normal
walking speed was 4.90 seconds before the intervention and it significantly decreased to 4.71
seconds after the intervention (p=0.03, cohen’s d=0.53). No significant decrease in the average
gait velocity for the 4MGS at fastest walking speed was observed (p=0.64, cohen’s d=0.11)
Self-management

Out of the 8 domains of the Health Education Impact Questionnaire (heiQ) used to
measure self-management, only 2 demonstrated a significant improvement. The self-directed
behaviour domain improved on average from 2.76 to 3.05, on a 4-point scale (p=0.025, large
effect) and the emotional wellbeing domain, using a reverse 4-point scale, improved from 1.77 to
1.42 (p=0.002, large effect). The changes observed for the domains of positive engagement
(p=0.135), self-management skills (p=0.157), constructive attitudes (p=0.772), self-monitoring
(p=0.904), health navigation (p=0.695) and social integration (p=0.758) were not significant.

Awareness of the role of physical literacy with healthy aging
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Participant awareness around what physical literacy is and the role of physical literacy in
the management of chronic conditions and aging significantly improved for each of the 3
questions. Identifying functional changes that occur with aging improved from an average of
5.37 points to 6.47 points (p=0.001, cohen’s d=0.86). Identifying strategies that one can do to
prevent and/or improve the changes that occur with aging and chronic conditions improved from
an average of 4.47 points to 6.21 points (p=<0.001; cohen’s d=1.12). Participants reported belief
that physical literacy is important to one’s health, when measured on a 10-point scale, increased
from 7.16 at the start of the intervention to 9.00 at the end of the intervention (p=<0.001, cohen’s
d=1.33).
Perceived Change

The global rating of change (GRC) scale was used to assess overall perceived change in
self-management and movement behaviour, because of the intervention. All but one participant
(18/19) reported a positive change. Average GRC score at T2 was 4.53 (SD=1.17), indicating a

moderate improved change. Refer to Table 4.

Discussion

The aim of this study was to develop and evaluate a novel intervention, grounded in a
rehabilitation focused physical literacy framework for adults and adults with chronic conditions.
The physical literacy for adults with chronic conditions group intervention was designed to
address the mobility and functional needs of individuals experiencing functional changes
associated with aging or chronic conditions by promoting movement self-awareness and safe
physical activities, while sharing key rehabilitation-based knowledge to encourage movement

despite physical limitations. Key findings of the study demonstrated significant improvements in
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physical function and one’s awareness of physical literacy. Improvements were also found for
outcomes measuring mobility and self-management skills.

The mean PSFS scores increased from baseline to 5-weeks (4.56 — 5.87, p<0.001),
representing a statistically significant improvement and a large effect size. Our physical literacy
study participants improved their PSFS scores by an average of 1.31 points. Literature
examining the psychometric properties of the PSFS*4° for adults with chronic conditions has
reported the minimal clinically important difference (MCID) and the Minimal Detectable
Change (MDC), as 2 points. Additionally, a recent systematic review and meta-analysis on the
psychometric properties of the PSFS for patients with low back pathology found that changes
ranging from 1.34 to 2.3 points can be considered clinically important deteriorations or
improvements®2. Our study participants demonstrated a significant improvement in PSFS over
the 5-week period and had an average change of 1.3 points, which remains 0.1 — 1.0 points short
of a clinically significant change. This may be due to the short duration of the intervention and
follow up (5-weeks) and the variation of participants included in the intervention (i.e., type and
number of chronic conditions, and length of time since diagnosis of chronic conditions). Most
patients were able to complete the PSFS outcome measures with little instruction, however some
patients may have chosen goals that could not be achieved in the study timeline, affecting PSFS
scores. The PSFS overall was a useful outcome measure for the evaluator and the participant, as
it helps adults with chronic conditions focus on positive aspects of functional recovery (i.e.,
meaningful activities that they are currently having difficulty completing but would like to return
to) rather than concentrating on levels of pain (i.e., numeric pain rating scale). This PSFS
evaluation approach also helped facilitate the goal setting and action planning component on the

self-management website (www.iamable.ca) used during week 3 and 4 of the intervention?®,
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Significant improvements were seen in mobility, as measured by the 4MGS at normal, self-
selected speed (p=0.03; cohen’s d=0.53), however no significant improvements were observed
for the 4MGS at the fastest speed (p=0.64; cohen’s d=0.11). This may be a result of the short
intervention and timeline between the pre and post outcome measures. A longer follow up time
(i.e., >6 weeks) may have resulted in a clinically meaningful change for function (PSFS) and
mobility (4AMGS fasted speed) by allowing participants to action the information (i.e., practice
increasing gait speed) that was shared in the intervention over a longer time-period.

An important result of the study was that awareness of the role of physical literacy in the
management of chronic conditions significantly increased after 5 weeks for all 3 questions.
Participants were able to identify more functional changes that occur because of aging and
chronic conditions as well as record more actions they could take to prevent and improve the
changes that occur with aging and chronic conditions. Participants also increased their belief that
physical literacy was important to their overall health. A key component to obtaining physical
literacy as an adult is having the capacity to obtain, process and understand important physical
health information and services needed to make appropriate health decisions. Lifelong
educational and learning practices, (i.e., accessing e-health resources) are important enablers for
positive health behaviours in the future®®®!, and has even greater priority with the effects of
infectious disease, in addition to chronic conditions and aging®®. The multi-modal knowledge
translation methods, with use of the podcast, group education sessions, web-based education
modules and goal setting, along with the sharing of information on “walk and talks”, all likely
contributed to the retainment and action of physical literacy information shared2. The
intervention did not result in reported improvements for self-management skills, as measured by

the heiQ. This heiQ questionnaire focused on 8 domains of self-management. Within the 5-week
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intervention, not all domain components were fully explored in the group session, such as
constructive attitudes and health navigation, which may explain why a significant change was
not observed for the overall self-management component. Additionally behaviour change is a
complex process and requires time to build self-efficacy and measure change??. Overall, 90% of
participants reported a moderate to significant change in their behaviour as a result of the
intervention. This demonstrates that a 5-week physical literacy intervention, with the key
program components identified in the PLACC framework and delivered with a population health
approach, virtually, at a low cost, can positively influence important health behaviours for adults
with chronic conditions.

Currently there is no standardized outcome tool used to measure physical literacy for
adults. The Perceived Physical Literacy Instrument (PPLI) has been used by some researchers®
to measure perceived physical literacy through 3 self-report subscales, however this scale was
developed for use with adolescents and does not address the needs of adults and older adults®,
Similar to our study, other physical literacy intervention studies used a combination of objective
and subjective measures that correlated with the healthy aging and key physical function and
mobility outcomes for aging®. As identified in our physical literacy framework for adults and
adults with chronic conditions (PLACC), future physical literacy assessments should consider
including components that measure one’s knowledge of the role of physical activity (PA) with
aging and key rehabilitation strategies to support continued participation in movement activities,
one’s ability to self-monitor physical function and one’s confidence with participation in
mobility activities.

A recent cross-sectional study by Huang (2022) found that physical well-being is

correlated with perceived physical literacy for older adults®. This indicates that older adults who

173



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

reported being more informed on physical literacy components, such as the benefits of PA, the
changes that occur with aging, how to manage mobility concerns and how to access to
rehabilitation resources were better able to maintain a healthy quality of life and complete the
important activities of daily living without undue fatigue or physical stress®®%, Interestingly, the
study also found that physical competence was not found to be associated with perceived
physical literacy®®. This further supports our PLACC framework, describing physical literacy as
a combination of attributes beyond physical competence, including self-efficacy, self-
monitoring, and understanding the benefits of physical activity and rehabilitation strategies. It is
critical for adults experiencing age related changes and mobility challenges because of chronic
conditions to make physical adaptations to ensure they maintain their physical ability to interact
with then environment. Greater knowledge and understanding of physical literacy principles
should be delivered through public health programs with a population health approach,
considering the needs of our aging population, such as the examples presented below which are
grounded in physiotherapy theory:

e Providing physiotherapists population health data, including mobility markers to
identify disparities, (and what is causing them) to develop community based
physical literacy interventions (i.e., walk and talk with a physiotherapist, virtual
physical literacy group education sessions or rehabilitation focused health hubs)

e Physiotherapists working with elected officials in the community to promote
physical literacy for adults at community events (i.e., fairs, churches, sporting
events)

e Physiotherapists leading employer based physical literacy interventions for adults
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Physiotherapists working on primary health care teams to design and deliver
physical literacy programs that address the needs of broad range of adults
experiencing mobility concerns

Physiotherapists at the clinic and community level sharing multi-modal
information on physical literacy (i.e., physical literacy podcast provided for all
adult clients, educational material on pamphlets, access to web-based self-
management and physical literacy modules)

Physiotherapists working in clinical practice, routinely screening all adults for
mobility changes, and educating on self-monitoring for lower extremity strength
and gait speed

Physiotherapists working collaboratively with chronic condition organizations
(i.e., diabetes association, heart and stroke foundation, arthritis society), to share
rehabilitation framed physical literacy education modules and group interventions
that can be utilized congruently across a variety of health disciplines
Physiotherapists working with policy makers to design inclusive neighborhoods
that promote physically literate communities

Physiotherapists working with public health officials and key stakeholder to
change the narrative from “the promotion of exercise”, to “the promotion of

physical literacy”

Strengths and Limitations

One of the main strengths of this study was the innovative and novel approach taken to

the prevention and management of chronic conditions by expanding beyond traditional self-
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management programs to include developing physical literacy for adults with multimorbidity.
This study used a patient-centered approach with evidence-based information to build a PL
framework for adults (PLACC) that was used to guide the intervention with population-based
strategies. It is important to consider some limitations of our pre-post study when interpreting the
results. This was a single group, non-randomized pre post study using a small sample of adults
with 2 or more chronic conditions. A preceding feasibility pilot study with a representative
sample size does not exist for our physical literacy study, therefore, the generalizability of our
results is limited. The voluntary nature of the participation may have resulted in sample
selection bias. The majority of the participants were women, which, may influence the results.
Assessor bias may have occurred, as the same registered physiotherapist carried out all aspects of
the study, including screening, initial assessments, intervention, and final assessments.

The virtual delivery of the intervention is congruent with a population health approach,
allowing to reach a broader group of adults from all geographical areas, however it also limits
individuals who do not have access to a laptop or portable device with internet and the zoom
platform or are not comfortable using technology, especially in a group setting. Even though
study participants reported an overall moderate improved change because of this study, the
Global Rating of Change Scale has been criticized for its reliability in how well participants can
recall their previous health, or health behaviours*>%8. To address this concern and avoid possible
over or under exaggeration with overall change, serial measurements were added to each of the
change scores (Refer to Table 4). For example, a score of 4 on the 7-point scale is associated
with “Moderate change: have implemented 2-3 new positive behaviours. Adapting the GRC
scale to meet the needs of the study may allow participants to reflect on the changes they have

made more accurately. Lastly, a validated physical literacy measurement tool for adults and
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adults with chronic conditions was not available at the time of the study. Therefore, this
limitation should be considered when interpreting results based on the subjective and objective
measurement tools used to measure the key components of physical literacy for adults, as

defined by a novel framework (PLACC).

Implications

Rehabilitation programs are often siloed by specific health conditions (GLA:D
Osteoarthritis Exercise Program), which can exclude adults with multimorbidity®°. Similarly
general exercise programs do not address the safety concerns and rehabilitation strategies
required for 50% of the population, who are living with one or more chronic condition?®.
Physical literacy programs are needed for adults that focus on increasing awareness of the
changes that occur with aging, improve self-management skills, teach rehabilitation strategies,
promote optimal aging, and offer actionable movement solution to address the common
functional limitations associated with multimorbidity. Programs designed for all individuals of
all functional levels that maximize access and use of existing community, primary care, and
public health resources and integrate a rehabilitation lens into physical literacy programing is
required for our aging population. Further agreement is needed among researchers, health
professionals, public health officials and key stakeholders regarding the definition of physical
literacy for adults and adults with chronic conditions.

Obtaining physical literacy is associated with optimal aging, therefore, it is important to
understand the key components of a physical literate adult®. Sharing key rehabilitation
principles, such as the management of inflammation, rehabilitation focused strengthening and

stretching and monitoring/assessing one’s change in functional status are all necessary
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components that should be integrated into physical literacy programming for adults and delivered
effectively through population health approaches. Government funding is needed to support the
evolving field of physiotherapy within public health to effectively attend to the public health
crisis of chronic conditions. Systematic and validated measurement tools are needed to assess
physical literacy for adults and measure change with programming. Newly developed
interventions should be grounded in a rehabilitation framework, such as the Physical Literacy
framework for Adults and adults with Chronic Conditions (PLACC) and address functional,
mobility, self-management, and educational awareness skills. Multi-knowledge translation
strategies should be used in a blended and actionable step through on-line and in-person sessions
that can be implemented at the clinical, primary care and public health levels. Future research
should focus on the assessment of such interventions with larger and more diverse sample groups

with stronger research designs.

Conclusion

A shift in public understanding of the importance of physical literacy for adults and
adults with chronic conditions can positively influence key aging outcomes and help guide
further program development to integrate rehabilitation strategies. Our Physical Literacy
Framework for Adults and Adults with Chronic Conditions (PLACC) uses a population health
approach to promote physical literacy in all aspects of one’s adult life through the delivery of
physical literacy programs within clinical care, targeted services (i.e., primary care) and
universal services (i.e., public health programs)8. Our findings highlighted that participating in a
5-week knowledge translation physical literacy intervention and delivered in a virtual group

setting is associated with improvements in self-reported function, mobility, and awareness of the
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importance of physical literacy for optimal aging for adults with chronic conditions. Participants
reported a moderate change in their lifestyle behaviours, as a result of the intervention. No
significant changes were found concerning the domains of self-management and mobility (when
measured by 4AMWT at fastest gait speed). Importantly, since the association between physically
literate adults and optimal aging has been suggiested®?, our study results can inform future public
health activities which aim to improve important health outcomes (i.e., function and mobility) for
adults with chronic conditions and provide validation for government funded physiotherapists
addressing a public health crisis. Additionally, our study results can support further development
of physical literacy interventions grounded in rehabilitation principles for adults and adults with

chronic conditions.
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Table 1: Multi-modal Physical Literacy Intervention for Adults and Theoretical Frameworks

PL Intervention Description on Delivery of Guiding Theoretical domains
Components components components Frameworks
Education on what | Physical literacy and Asynchronous Michie’s e Provide information
PLis and how this is | aging podcast learning Behaviour on behaviour and
linked to optimal prepared by Email link sent for Change how this is linked to

aging

researchers and
developed for study
participants

participants to listen
to on their own time
before session 1

health

Expanded Chronic
Care Model

e Self-management
support

e Informed, activated
patients

e Population health
approach

*PLACC

e Sharing of PL
components
identified in research

Education on the
importance of PA in
the management of
chronic conditions
(self-monitoring)
and optimal aging

Group education
session #1
Evidence-based
information slides
shared didactyly by
registered
physiotherapist and
then provided in

Synchronous learning
Virtual 1 hour group
education delivery via
Zoom

PDF slides emailed to
participants to read
for reference

Michie’s
behaviour change

e Provide information
on behaviour and
how this is linked to
health

e Provide normative
information about
other’s behaviour

e Self-monitoring of

reading format behaviour
Expanded Chronic | e  Self-management
Care Model support
e Informed, activated
patients
e Population health
approach
Education on the Group education Synchronous Learning | Michie’s e Provide information

consequences on
physical inactivity
and sedentary
behaviour with
chronic conditions

session #2
Evidence-based
information slides
shared didactyly by
registered

Virtual 1 hour group
education delivery via
Zoom

PDF slides emailed to
participants to read

behaviour change

on the consequences
of the behaviour

e Barrier identification
and problem solving

Expanded Chronic

e Self-management

and optimal aging | physiotherapist and for reference Care Model support
then provided in e Informed, activated
reading format patients
e Population health
approach
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Instruction on how
to increase or
maintain physical

Group education
session #3
Evidence-based

Synchronous Learning
Virtual 30-minute
group education

Michie’s
behaviour change

Provide instruction
on how to perform
the behaviour

activity with information slides delivery via Zoom
chronic conditions | shared didactyly by PDF slides emailed to | Expanded Chronic | e  Self-management
and aging registered participants to read Care Model support
physiotherapist and for reference * Inf(_)rmed, activated
then provided in patients
reading format e Population health
approach
Instruction on how | Group education Synchronous Learning | Michie’s e Provide instruction

to be a physically
literate adult and

session #4
Strategies on how to

Virtual 1 hour group
education delivery via

behaviour change

on how to perform
the behaviour

older adult be more physically Zoom Expanded Chronic | ¢  Self-management
literate shared PDF slides emailed to | Care Model support
didactyly by registered | participants to read e Informed, activated
physiotherapist and for reference patients
then provided in e Population health
reading format approach
PLACC e Sharing of PL
components
identified in research
Education and Group instruction Synchronous Learning | Michie’s e Goal Setting
Instruction on how | session during week 3 | Virtual 30-minute behaviour change | ¢ Action Planning
goal setting and on goal setting and group education Goal setting

action planning

action plans as a self-
management strategy
Participants provided
access to a web-based
health education tool

session on how to use
the website
www.iamable.ca to
set goals/action plans
and navigate self-

Expanded Chronic

Clinical information

Care Model systems (web-based
(www.iamable.ca) and | management modules self-management
instructed on how to tool)
use the website and e Informed, activated
set goals and action patients
plans
Physical Activity Participants asked to Asynchronous Michie’s e Plan social support
Walk and Talk with | arrange a walk and talk | learning and sharing Behaviour
a friend or with a friend or of information Change
neighbor neighbour during week Expanded Chronic | ¢  Community
2 and week 4 as part of Care Model resources

“homework”

*Physical Literacy Framework for Adults and Adults with Chronic Conditions (PLACC)
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Table 2: Baseline Demographic Profile and Chronic Conditions Characteristics

Item Categories n (%)
Gender Female 19 (95)
Male 1(5)
Age (years) 45 - 49 2 (10)
50 - 54 2 (10)
55— 59 4 (20)
60 — 65 12 (60)
Work status Working (full time) 6 (30)
Retired 14 (70)
Marital Status Married 14 (70)
Single 5(25)
Widow 1(5)
Living Arrangement House 15 (75)
Condominium 2 (10)
Apartment 3(15)
Use of gait aid Yes 4 (20)
No 16 (80)
Physical Activity Status (IPAQ) Low 10 (50)
Moderate 7 (35)
High 3 (15)
Pain rating (Numeric Scale 1-10) Mean = 3.25 and SD=2.12
Disability level (Manty Preclinical No Disability 7 (35)
Disability Scale)
Pre-Clinical Disability 3(15)
Minor Manifestation 8 (40)
Major Manifestation 2 (10)
Number of Chronic conditions 2 9 (45)
>2 11 (55)
Type of primary chronic condition OA 4 (20)
oP 1 (5)
Post Stroke 1(5)
MS 1 (5)
Chronic LBP 5(25)
Chronic neck pain 1(5)
RA 2 (10)
Cancer 2 (10)
Parkinson 1(5)
Muscular dystrophy 1(5)
Diabetes 1(5)
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Table 3: Results of Paired t-tests for Study Outcomes and Effect sizes

Outcomes

Measurements

Baseline (T1) Score
Mean (SD)
(n=20)

Post-intervention
(T2) Score Mean
(SD) (n=19)

p-value

Cohens d

Effect
size

Function
(Primary
Outcome)

Average PSFS score of 3 self-
identified activities. Scale
from 0-10

4.56 (2.32)

5.87 (2.42)

<0.001

.902

large

Mobility

4-meter gait speed test:
walking at normal speed
(average time in seconds)

4.90 (1.13)

4.71 (1.11)

0.033

0.531

medium

4-meter gait speed test:
walking at fastest speed
(average time in seconds)

3.30 (0.85)

3.26 (0.818)

0.637

0.110

small

Awareness of
the role of
physical literacy
in the
management of
chronic
conditions

Question 1: Name as many
functional changes that occur
with aging and chronic
conditions: Number of correct
responses in 2 minutes

5.37 (2.34)

6.47 (1.9)

0.001

0.859

large

Question 2: What can you do
to prevent and/or improve the
changes that occur with aging?
Number of correct responses
in 2 minutes

4.47 (1.90)

6.21 (1.81)

<0.001

1.115

large

Question 3: | believe that
physical literacy is important
to my health: 10-point scale
with 1 = strongly disagreed
and 10 = strongly agree

7.16 (2.12)

9.00 (1.3)

<0.001

1.330

large

Self-
management

HEiQ positive engagement
domain (4-point scale)

3.06 (0.28)

3.12 (0.28)

0.135

.359

HEiQ self-directed behaviour
domain (4-point scale)

2.76 (0.73)

3.05 (0.37)

0.026

0.559

medium

HEiQ skill domain (4-point
scale)

3.10 (0.37)

3.21(0.34)

0.157

0.339

small

HEiQ constructive attitudes
domain (4-point scale)

3.25(0.31)

3.27(0.34)

0.772

0.067

HEiQ self-monitoring domain
(4-point scale)

3.23(0.39)

3.24(0.28)

0.904

0.028

HEiQ health navigation domain
(4-point scale)

2.97 (0.43)

2.95 (0.48)

0.695

0.092

HEiQ social integration domain
(4-point scale)

3.08 (0.57)

3.11(0.51)

0.758

0.072

HEiQ emotional wellbeing
domain (reversed 4-point
scale)

1.77 (0.52)

1.42 (0.45)

0.002

0.822

large

PSFS = Patient Specific Functional Scale: 11-point numeric rating scale (0= “unable to perform

activity” and 10 = “able to perform”
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HeiQ = Health Education Impact Questionnaire: 4-point Likert scale (1 = “strongly disagree” and
4 = “strongly agree”)
Table 4: Global Rating of Change Scale (GRC)

Question: To what extent have you made changes in your daily life to help manage your chronic
conditions or age-related changes because of this intervention?

Score Description n (%)
1 No change 1(5)
2 Hardly any change (thinking about implementing changes) 0

3 A little change (starting to implement 1-2 strategies) 1(5)
4 Moderate change (have implemented 2 -3 new strategies) 6 (30)
5 A good deal of change (have implemented 3-4 new strategies) 8 (40)
6 A great deal of change (have implemented 4-5 new strategies) 3 (15)
7 Significant change (have implemented >5 strategies) 0

Mean =4.53 SD =1.172
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Figure 1: Physical Literacy Framework for adults and adults with chronic conditions (PLACC)
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Figure 2: Physical Literacy Intervention Components
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DISCUSSION

The burden of multimorbidity for adults of all ages is rapidly increasing in Canada'? .
Individuals living with 2 or more chronic conditions report poor quality of life and face an
increased risk for functional decline and disability®’. Estimates of the prevalence of
multimorbidity vary from around 20-30% when considering the whole population and 55-98%
when focusing on older adults®-*!. A recent analysis on the Canadian Longitudinal Study on
Aging (CLSA) survey data found that multimorbidity (defined as 3 or more chronic conditions
for this study) is not limited to older adults and is a very common occurrence among middle aged
Canadians®. This study found that the prevalence of multimorbidity increased with age from
29.7% in the 45-49 year-old age group to 52% in the 60-64 year old age group, indicating the
need for upstream prevention strategies, as well as innovative management strategies for chronic
conditions®. Unfortunately there remains limited evidence to support the effectiveness of
interventions for multimorbidity within primary care*?. There have been several calls to address
the multimorbidity public health crisis and provide a more integrated and comprehensive
approach utilizing innovative practices that can inform policy change!?.

Physical literacy (PL), defined as “having the motivation, confidence, physical
competence, knowledge and understanding to value and take responsibility in physical activity
for life”'* has emerged as an important construct in children’s health promotion to positively
impact lifelong physical activity habits'®. Even though PL is envisioned as a life-long journey,
little is known about how to foster PL for adults and older adults'®?, Developing and
maintaining PL is consistent with the goal of healthy aging and provides opportunities to
maintain good health throughout life. Therefore, expanding the promotion of PL for adults and

older adults within public health may add value by not only increasing participation in physical
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activities for this population, but also improving important health outcomes related to function
and mobility.

Rehabilitation experts, such as physiotherapists work with individuals across the life
span, with varying population groups and organizations. Physiotherapists are the ideal healthcare
professionals to expand their role from primary providers to health promoters in the field of
public health and leverage population health approaches to share key rehabilitation knowledge
through PL interventions for adults with mobility and functional limitations. If increasing PL is
to be accepted as a public health intervention, it is important to first conceptualize PL for adults
from the perspectives of rehabilitation professionals, public health leaders, physical literacy
experts and adults living with multimorbidity.

This thesis includes four manuscripts that aimed to understand how PL is framed for
adults and to highlight the key components required when acquiring PL as an adult and older
adult. The findings were used to guide a novel rehabilitation-based PL program that has potential
to be included in the clinical, community and public health arenas as an innovative health
promotion strategy to improve function and mobility outcomes for adults with multimorbidity. A
mixed methods exploratory sequential design'®1°® was used in which an integrative review,
qualitative consensus study and qualitative semi-structured interview study informed the final
quantitative pre-post intervention study. A summary of the findings of each manuscript,
contributions of this body of work to the scientific literature, limitations in the research, and

future directions are described throughout the chapter.

Summary of Findings from Each Chapter
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Summary of Chapter 2, “Framing Physical Literacy for Aging Adults: An Integrative Review”

The first manuscript in this thesis (Chapter 2) involved an integrative review and
thematic synthesis of the literature on how PL is currently characterized for adults and older
adults in the context of physical function and mobility. The primary purpose of this integrative
review was to understand what critical components are used to describe physically literate adults
and if these components differ from the construct used in the definition of PL put forward by
Whitehead!42°. This review also aimed to understand what intervention components are currently
used in PL interventions for adults and older adults and examine the role of PL in successful
aging. A rigorous 5-step methodology by Whittemore and Knafl?* was followed throughout the
review which included problem identification, literature search, data evaluation, data analysis
and presentation of findings. A total of 22 papers from December 2000 — March 2021 were
included in the review. The Joanna Briggs Institute Appraisal Tools?? were used to assess each
paper. Grey literature (conceptual models, opinion papers and literature reviews) comprised 50%
of the included papers. The remaining 11 papers included 2 systematic reviews, 1 scoping
review, 2 randomized controlled studies, 1 quasi experimental study, 1 pre-post study, 1 cross
sectional survey, 2 mixed methods studies and 1 qualitative focus group study. When examining
the PL definition for adults and older adults, 6 components were generated from the current
Whitehead definition and 13 new PL components related to adults and older adults were found.
All papers (100%) identified engagement in physical activity as a key PL component for adults,
aligning with Whitehead’s current definition. Motivation and confidence were also commonly
identified in the papers (77%). Knowledge/understanding of physical activity was included in
55% of the papers. Interestingly, the current construct of physical competence was only

referenced in 4 (18%) of the papers and value of physical activity was only identified as a key
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component in 2 (9%) of the papers reviewed. These findings concur with a recent cross-sectional
study (Huang, 2022) involving community dwelling adults (> 60 years) attending day care
centers in Hong Kong?3. Participants completed questionnaires and objective function and
mobility outcome measures to explore the correlation between physical competence, physical
well-being and perceived physical literacy among older adults. Findings indicated physical
competence was not associated with perceived physical literacy (r=0.11, p>0.05), however,
knowledge and understanding had a positive and moderate correlation with physical well-being
(r=0.35, p<0.01)%. Of the 13 new PL components identified in this review, meaningful (person-
centered) and purposeful activities, knowledge of age-related changes, social interaction, diverse
activities, and physical/age adaptation were the top 5 components referred to in the literature
when describing PL for adults and older adults.

Only 4 intervention studies were identified in the integrative review and only one study
measured outcomes under the concept of PL and aimed to promote PL for older adults,?*
demonstrating the dearth of evidence available to support PL interventions for adults. Even
though there was no direct reference to the construct rehabilitation in the included papers, many
components related to rehabilitation principles and strategies were discussed. Authors described
physically literate adults as having optimal function, mobility, adherence to physical activity,
self-management skills and participation in movement exercises such as strengthening,
flexibility, balance, and endurance. Figure 1 illustrates the thematic findings of the review and
demonstrates the intersection between the complex role of the four components: rehabilitation,
physical literacy, successful aging, and physical activity, in the promotion of physical literacy for
adults.

Figure 1: The Intersection of rehabilitation with physical literacy
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Future Directions

This review is the first to explore what is known about PL as it applies to adults and older
adults and connecting rehabilitation as a potential resource to becoming a physically literate
adult. The traditional conceptualization of PL?® coined by Whitehead does not appear to fully
account for changes that occur with aging and the skills and components that are required for
adults to maintain and improve function and mobility. Whitehead’s definition of PL (having the
motivation, confidence physical competence, knowledge and understanding to value and take
responsibility for engagement in physical activity for life) was formulated to develop youth
within the sports and physical education arenas. This definition is widely used across many
organizations that promote activity for children, such as the International Physical Literacy
Association?®, Sport for Life?” and ParticiPACTION?, PL is described as a person’s capacity and
commitment to a physically active lifestyle?®, however the findings from my integrative review

indicate that there are many other key constructs required when acquiring PL as an adult and
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older adult. Results from the integrative review are consistent with a recent scoping review
exploring PL in the context of health (Cornish, 2020) which found the empirical evidence linking
PL and health outcomes is limited and the relationship remains theoretical®’. For example, 50%
of the papers included in my integrative review included grey literature, consisting of literature
reviews, opinion papers and theoretical models. Further evidence-based studies are needed that
examine the key components to acquiring PL as an adult, and specifically for older adults and
persons with chronic conditions. Additionally, my integrative review found that there are
currently no validated and reliable PL measurements for adults and older adults. This is
consistent with findings from a recent scoping review (Huang, 2020) examining measurements
of older adults’ physical competence under the concept of physical literacy*°. Huang et al., 2020
found that scholars have adopted a wide range of self-report measures (i.e., SF-36, instrumental
activities of daily living) and objective measures (gait speed, times up and go test) that are used
conjunctively to measure the physical competence domain within physical literacy for older
adults. The measurement of PL for adults and older adults will largely depend on how it is
defined for this population. Therefore, further research is needed which examines the key
components in acquiring PL as an adult. Future PL programs for adults and older adults should
consider including intervention components that address the identified new components of PL

that were found in this review.

Summary of Chapter 3, “Framing Physical Literacy for Adults through a Rehabilitation Lens:
An Expert Consensus Study”

The second manuscript (Chapter 3) involved a qualitative expert consensus study
designed to pursue a common understanding of PL constructs important to adults with

multimorbidity. An on-line face to face working group meeting using Nominal Group Technique
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(NGT) was utilized to achieve consensus®. Purposive sampling included 7 experts in the field of
rehabilitation, physiotherapy, physical literacy, and knowledge translation. A two-hour
facilitated consensus workshop was conducted virtually by an expert group facilitator from
Queens University Execute Decision Centre at the Smith School of Business.

When asked what the most important components are for acquiring PL for adults (>45
years), the following top 5 constructs were reported: 1) confidence/self-efficacy with movement,
2) confidence in safety of movement and making decisions related to activities that are safe, 3)
motivation and commitment to PA, 4) the ability to self-monitor changes in physical function
and 5) understanding the benefits of PA and what to do despite physical limitations. The number
one response when asked “how would you describe a physically literate adult was “overcomes
limitation and barriers and adapt to engage in PA”. All participants of the consensus group
agreed that being physically literate is directly associated with successful aging by improving the
number of years living with better functional health and independence. Consensus identified the
following rehabilitation strategies that should be included in a population health PL program for
adults: 1) exercise programs that promote upright balance, mobility, and speed, 2) incorporate
self-efficacy and self-management strategies into public health programs, 3) exercises designed
to reduce fall risk), 4) education on the importance of body mechanics/strategies to reduce injury
risk in ADLs, 5) education on the importance of maintaining aerobic capacity (i.e.: walking
tolerance), 6) education on the importance of maintaining strength and 7) education on how to
manage symptoms common to chronic conditions (fatigue, pain, stress, etc.).

Future Directions
Findings from the consensus study of health and rehabilitation professionals demonstrates

alignment with findings from the preceding integrative review'®, indicating it may be beneficial
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to re-conceptualize the current PL definition to include the rehabilitation needs of adults and
older adults to optimize function and mobility throughout the aging process. Self-efficacy for
movement, and confidence in safety of movement (and having confidence to choose safe
activities) were identified as the most important components for adults when acquiring PL, from
the perspectives of health professionals and researchers. This demonstrates the difference in how
one may describe PL for children and youth compared to aging adults with and without chronic
conditions. Safety with movement and choosing safe activities is not expressed in the current PL
definition, however this appears critical for aging adults®?-3*, For adults who are experiencing
changes in their function and mobility and living with challenges associated with chronic
conditions, such as pain, decreased strength and loss of range of motion, it is important that they
understand their functional level, by comparing to normative data (i.e., gait speed) and have the
option to choose safe and physically appropriate challenges that will benefit their overall health
and contribute to successful aging®>-3’. Developing and delivering PL programs that are
grounded in the key components identified in this consensus study such as understanding the
importance of PA in the management of age of related changes, how to self-monitor function and
mobility changes and how to adapt to overcome limitations and barriers to movement will likely
provide more opportunity for adults of all abilities to improve key health outcomes.

From the perspectives of health and research experts (community physiotherapy leaders,
optimal aging researchers and knowledge translation specialists), key rehabilitation strategies
should not be siloed into clinical settings or disease specific programs and instead shared at a
population level utilizing targeted and non-targeted approaches with a population health lens®,
Evidence suggests that health promotion interventions focusing on modifying lifestyle

behaviours are more effective if both targeted and non-targeted approaches are used34°,
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Therefore, there is opportunity for rehabilitation professionals, such as physiotherapists to clearly
define their role in health promotion and establish the scope and boundaries of its position as
team members and leaders with other health promoting professionals to design and deliver PL
programs that are grounded in rehabilitation principles for aging adults and adults with chronic
conditions*142, Physical literacy can encompass the work from many sectors (allied health,
education, public health), therefore future studies should include the perspectives of experts in

the arenas of policy/advocacy, health promotion, kinesiology, and physical activity ang aging.

Summary of Chapter 4, “You can because you do and you do, because you can”: A qualitative
study examining what it means to be a physically literate adult from the perspective of adults
living with multiple chronic conditions”

The purpose of the third study (Chapter 4) was to gather information from adults (45 —
75 years) who have personal experiences, attitudes, perceptions and beliefs related to PL, aging
and multimorbidity*3. A qualitative interpretive description** with semi-structured interviews
was used to explore what PL means to community-dwelling working and retired adults who are
living with 2 or more chronic conditions. The findings revealed 5 themes identified as key
components to acquiring PL for adults: 1) understanding one’s body, 2) conscious commitment
to movement, 3) access and knowledge of rehabilitation health resources, 4) valuable physical
activities, and 5) confident problem solver. The resultant 5 themes offer valuable insight and
additional information to the existing literature and preceding studies (integrative review and
consensus study) by demonstrating that physically literate adults with chronic conditions require
an understanding of not only the benefits of PA, but the changes that occur with one’s functional
health, as this relates to aging and chronic conditions. They also require access to rehabilitation

health specialists and coaches to support the PL journey and require the opportunity to learn
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“problem solving” skills related to fluctuations in health status, self-efficacy for movement, self-
regulation and resiliency with aging that can foster successful aging, despite health setbacks.

Social networks, participating in enjoyable activities with friends and family, having
access to activities and programs and having a trusted source for health information, such as a
health coach were all reported as facilitators for acquiring PL. Barriers to PL included lack of
time and lack of social support, as well as climate changes, negative consequences to movement
(i.e., fear of falling, re-injury or flare up), competing health information from health
professionals and lack of community programming for adults with multiple health conditions.
Many of the facilitators and barriers to PL reported by the interview participants overlap with
those that are published in the PA literature*>#¢. However, having trusted health sources that
facilitated the acquisition of PL skills and/or a health coach emerged as a new facilitator theme
that should be considered in development and delivery of PL programming to increase adherence
and participation.

Findings from the integrative review, consensus study and interview study support the
following re-conceptualization of PL for adults: “Physical literacy for adults and older adults
includes having the motivation and confidence to engage in meaningful, safe, social and diverse
activities, obtaining knowledge of age-related changes and the benefits of physical activity and
understanding how to adapt and respond to mobility and functional changes through self-

monitoring and utilization of rehabilitation strategies. ”

Future Directions

These findings have implications for understanding how adults with multimorbidity can

be better represented in the promotion of PL. Including end-users as part of this participatory
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research*’ has provided valuable insight into the population health approaches*® that are needed
to develop physically literate adults and older adults. If promoting PL for adults and older adults
as a solution to functional decline is to be successful, there is a need to expand the intrapersonal
elements of PL (motivation, confidence, physical competence, knowledge and understanding) to
include organizational (user-friendly and accessible public health programming), environmental
(walkable neighborhoods, and age friendly communities) and policy elements (PL mass media
campaigns, national strategies to foster community engagement in movement). More research is
needed to understand the perspectives of adults from various geographical locations and differing
socio-economic groups. Building on current PL models**°° to meet the needs of aging adults is
needed. PL models that account for how movement and activity become constrained due to age
related changes, as opposed to current models that are focused on expanding physical activity as
one gains more movement ability*®51:52 has potential to affect positive health outcomes for adults

with chronic conditions.

Summary of Chapter 5, “Enhancing physical literacy for aging adults and adults with
multimorbidity using multiple knowledge translation strategies: A pre-post Intervention study”

The purpose of the fourth study (Chapter 5) was to build on the program of research and
design and deliver a multi-component PL intervention for adults (45 — 65 years) with 2 or more
chronic conditions, based on the findings from the preceding three papers (integrative review,
expert consensus study and semi-structured interview study). The Physical Literacy framework
for Adults and adults with Chronic Conditions (PLACC) was developed to help frame the

intervention components and delivery methods (Figure 2.).
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Figure 2. Physical Literacy Framework for adults and adults with chronic conditions
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The PLACC framework was guided by the International Classification of Functioning
Disability and Health (ICF) framework®® and the recent evidence attained from this program of
research in PL and aging'®354. Twenty adults (95% female, 59 + 6 years) participated in a pre-

post study, utilizing multi-modal knowledge translation principles, and delivered virtually by a
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registered physiotherapist. The intervention was delivered with a population health approach®®
and included behaviour change strategies (feedback, goal setting, action planning self-monitoring
and information on health consequences) based on Michie’s Behaviour Change Wheel®®.
After 5 weeks, significant improvements were found for physical function as measured
by the patient specific functional scale (PSFS), mobility with the 4-meter walk test at self-
selected speed and 3 PL awareness questions. However, no significant changes were found for
mobility when measured with the 4-meter walk test at one’s fastest speed or for self-
management, as measured by the Health Education Impact Questionnaire. Overall, 90% of
participants reported a moderate to significant change in their behaviour, that was attributed to
the intervention. This demonstrates that a 5-week PL intervention, with the key program
components identified in the PLACC framework and delivered virtually, at a low cost, can
positively influence important health behaviours for adults with chronic conditions. However,
the short duration of the study and follow up period (5 weeks) may not allow time to capture

behaviour changes and make an impact with mobility outcomes (walking at fastest speed).

Future Directions

The results of this novel study can add to the paucity of PL recommendations and
interventions for adults and specifically for older adults and adults with chronic conditions, while
demonstrating the need for further PL studies grounded in rehabilitation strategies. Multi-modal
complex interventions®” which target patient health behaviours such as physical activity and
movement are recommended for adults with multimorbidity85°. However due to the

uncertainties about the effectiveness of these interventions!? there are calls for re-orientation of
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care that focuses on the treatment burden of patients, such as organizing and attending health
care appointments and modifying lifestyle behaviours.

Self-management support interventions based on the traditional Chronic Disease Self-
management Support Programme®® have demonstrated modest short term effects with self-
efficacy in the management of one’s condition, however, there is no clear evidence that these
interventions improve health-related quality of life or change healthcare use®*. Therefore, there is
a need to leverage the expertise of a broad range of health professionals (i.e., physiotherapists)
who can address the needs that are most important to patients with multimorbidity and deliver
interventions through health promotion initiatives that are applicable for large populations.
Rehabilitation programs are often siloed by specific health conditions (GLA:D Osteoarthritis
Exercise Program), which can exclude adults with multimorbidity®2. Similarly general exercise
programs do not address the safety concerns and rehabilitation strategies required for 50% of the
population, who are living with one or more chronic condition®. Findings from our PL study
demonstrate that programs which function as an extension to self-management programs and
target a broad population of adults and older adults with multimorbidity can affect positive health
outcomes over a short period of time. Programs should focus on increasing individual and
population awareness of the changes that occur with aging, improve self-management skills,
teach rehabilitation strategies, promote optimal aging, and offer actionable movement solution to
address the common functional limitations that adults with chronic conditions are living with.

Future research is needed to determine whether the above function, mobility and
awareness changes observed in our 5-week PL intervention are sustained in the long-term and
across various geographical areas and socio-demographic groups. Future research should also

investigate the mechanisms of action to determine whether some intervention components (i.e.,
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on-line education, instruction, goal setting) had more significant impacts or if the combination of
all intervention components was needed to affect change. Further studies are needed to support
the PLACC framework, as well as research investigating standard PL outcome measures and
assessment procedures for adults and older adults.
STRENGTHS

The integrative review (Chapter 2) offers the first synthesis of a variety of literature
sources and evidence types on how PL is framed for adults and older adults. This review
followed a rigorous framework® that generated a synthesis of existing literature to understand
how a difficult construct, such as PL has evolved over time. The virtually delivered consensus
study (Chapter 3) involved an expert panel of health professionals and researchers that allowed
us to gain valuable data on the strength and agreement for each PL and aging topic discussed
while opening the forum for discussion around each panelist’s reasoning for their answers.
Consensus forums are recognized as effective tools for determining expert consensus,
specifically for novel and evolving topics such as PL and adults®4. The interview study (Chapter
4) demonstrated many strengths that continued to build and refine the findings from the previous
program of research. A “realist” approach with thematic analysis® using semi-structured
interviews to collect rich data from patient experiences was used to ensure trustworthiness in the
qualitative research®®6’, Credibility was ensured by using triangulation and member checking®®.
Maximal data saturation was achieved through purposeful recruitment of participants who have
lived experiences with PL and chronic conditions.

One of the main strengths of the pre post intervention study (Chapter 5) included the
novel approach to the prevention and management of chronic conditions by expanding the

promotion of PL beyond the traditional sport and educational institutions to the public health
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sector while considering the rehabilitation needs of adults and older adults. This intervention
utilized a patient-centered approach® by using end-user information to build a framework
(PLACC) that guided the intervention. The Joanna Briggs Institute Checklist for Quasi-
Experimental Studies (non-randomized experimental studies)’® was used to ensure quality of the
pre post study research. Lastly, many interventions studies targeting multimorbidity include
older adults, even when younger adults are eligible for inclusion. This study addresses the needs
of middle-aged (>45 years) individuals as an upstream approach and to tackle the additional
issues related to multimorbidity, such as increased prevalence of chronic conditions for middle
aged adults®, employability, and work absenteeism due to health challenges and overall quality
of lifel?.
LIMITATIONS

Due to the dearth of evidence available exploring the new topic of PL and adults, the
extracted studies in the integrative review (Chapter 2) are limited and not homogenous in study
methodology, with grey literature comprising 50% of the papers. Therefore, the findings of this
review are largely based on expert opinion, literature reviews and conceptual models, and only
four intervention studies examining effectiveness on health outcomes. The consensus study
(Chapter 3) included 7 experts in the fields of rehabilitation and aging, however this study lacked
the input from public health and policy advisors as part of the forum who may offer more insight
into PL and aging. It is also possible that framing the evidence prior to the consensus meeting
could influence judgements and recommendations of the panel. The interview study (Chapter 4)
was subject to certain limitations, including the recruitment of a homogenous group of
participants within a small geographical area (Greater Toronto Area) and from a middle to higher

socioeconomic group. Working and retired teachers are likely to have access to resources such as
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private health benefits and communities with exercise facilities, limiting the generalizability of
the findings. Even though recruitment was open for men and women, only women volunteered
to participate. Therefore, the views of men are not represented in this study.

The pre post intervention study (Chapter 5) was a single group, non-randomized trial
using a small sample (n=20). This is a novel study, however there was not a pilot study
completed prior to this to inform the feasibility/acceptability or provide a representative sample
size. The voluntary nature of the participation in the study may result in sample selection bias.
Assessor bias may have occurred, as the same registered physiotherapist carried out all aspects of
the study, including screening, initial assessments, intervention, and final assessments.
Additionally, the majority of the participants were women, which limits the generalizability of
the results. On-line study advertisement occurred through Facebook for the intervention study
and through the Retired Teacher’s Union for the interview study targeting both men and women.
Study flyers were also advertised at McMaster University, the YMCA and Hospitals within
Hamilton and the Greater Toronto Area. It is well known that gender is an important determinant
of health risk with males being more likely to participate in high risk activities, such as smoking,
unhealthy eating, and physical inactivity and are less likely to participate in health promotion
programs’®:72, Systematic reviews have found that males comprise only about 20% of health
behaviour research samples,” " further contributing to the lack of evidence on how to increase
health promoting behaviours for me. There was potential for self-selection bias in the studies,
because the women participants may have already an interest in making behaviour changes.

The findings from this study represent changes over a short period of time (5-weeks),

therefore it is unknown if these changes can be sustained over a longer period. Lastly, a validated
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PL measurement tool for adults and adults with chronic conditions was not available at the time
of the study and therefore the outcomes may not reflect all components of PL for adults.
OVERALL CONTRIBUTIONS

Physical literacy has been described as the gateway to physical activity®® and the link to
successful aging®, however, there remains a paucity of evidence exploring PL for adults and
older adults'®1’. This mixed-methods program of research’ has broadened the PL literature by
providing a new perspective on how PL can be framed through a rehabilitation lens to support
the function and mobility needs of adults as they age and experience health changes. My
Integrative review: Framing Physical Literacy for Adults through a Rehabilitation Lens, was the
first review to synthesize and critically appraise all existing literature on PL and adults. The
Whitehead definition of PL?® is most widely accepted within the literature, however, there
remains debate over how well this definition encapsulates the full embodiment of PL throughout
the lifecourse*®. The program of research has defended this view and demonstrated that new
constructs should be considered when acquiring PL as an adult and older adult.

This thesis work adds to the work of Cairney®® and Dudley*® by linking PL with health and
chronic conditions while considering individual and environmental factors. However, to my
knowledge, this is the first body of work to re-conceptualize the PL definition to include
constructs related to rehabilitation to promote optimal function and mobility with aging and
chronic conditions. The PL constructs identified in this work, (i.e., self-monitoring function,
variety of meaningful and safe physical activities and knowledge of physical changes that occur
with aging), can help to inform future PL assessment measures for adults and older adults.
Currently there is not a validated outcome measures to assess PL for older adults (>65 years),

however findings from the work can contribute to future PL measurement tools that consider
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assessing outcomes such as walking speed, lower extremity function, self-management skills and
knowledge of safe and meaningful activities that will promote health with aging and chronic
conditions.

Additionally, this work further supports Cairney’s view (2019)* that PL is a disposition or
attitude acquired by an individual throughout a lifetime, that may start in early childhood but
requires facilitation throughout life until old age?>*. This thesis work is in line with Whitehead’s
description of PL, in that physical competence can never be a sole constituent of PL, and it is
important to consider the affective and cognitive domains of PL as well?®. Our findings indicate
that physical competence may not be as important to acquiring PL as an adults or older adult,
compared to that of a child. Also, supporting the work of Huang (2020)%, and Roetert (2019)76
physical competence, under the concept of PL for older adults requires functional strength that
focuses on the lower extremities, balance, flexibility, endurance and core stability associated
with upright posture.

The Physical Literacy Framework for Adults and Adults with Chronic Conditions (PLACC)
developed from this thesis work builds on the Lifecourse Continuum Model proposed by Jones
(2018)"". Through consensus meetings Jones used an ecological approach when considering the
key components related to policy, community, organizational, interpersonal, and intrapersonal
factors that contribute to physical literacy for older adults. Our PLACC model has expanded on
this model by utilizing a population approach to delivery of PL programs, while maintaining
optimal function and mobility within the ICF framework as the key outcomes for adults with
chronic conditions.

In the context of physical education, PL has been promoted to teachers, sports agencies, and

government officials to support participation in physical activities for children. However, there
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has been almost no attention to the positioning of PL in the field of public health as a prevention
and promotion approach to the management of chronic conditions. This thesis work is leading
the way in PL research that supports optimal aging and the management of chronic conditions
through a population health approach that has potential to be integrated into public health
programs.

Lastly, this work can raise awareness of emerging roles for physiotherapists within the public
health and health promotion sectors. Physiotherapy leaders who adopt new roles within public
health can have the opportunity to support and implement best practices at a population health
level. From an advocacy perspective, including physiotherapists in PL programming may
improve the “physiotherapy voice” in multiple health arenas (policy, program planning and

service design) and encourage collaboration across diverse health teams™.

IMPLICATIONS FOR PRACTICE, POLICY, AND RESEARCH

Further consensus is still needed among researchers, health professionals, public health
officials and key stakeholders regarding the definition of PL for adults and adults with chronic
conditions. Health literacy is defined as the “the degree to which individuals have the capacity to
obtain, process, and understand basic health information and services needed to make
appropriate health decisions”’®. The formulation of health literacy has been criticized in the
literature because it focuses on the capacity and competency of the individual and does not
consider the broad array of factors such as climate change, poverty and globalization™. The PL
components within our evolving definition for adults addresses this concern and incorporates the
social, environmental, and systemic forces that contribute to poor health outcomes. Physical
literacy for adults and older adults involves:

e Having knowledge of physical activity and its relation to aging and health conditions
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e Understanding of how to monitor one’s mobility and overcome barriers to movement

e Access to rehabilitation coaches (i.e., physiotherapists, exercise trainers, kinesiologists)
and safe PA resources

e Mobility support within communities, primary care, and public health to increase

participation in PA

Programs designed for all individuals of all functional levels that maximize access and
use of existing community, primary care, and public health resources and integrate rehabilitation
strategies into PL programing is required for our aging population. PL has demonstrated promise
as a health promotion strategy for children and youth?’:8 and now has potential to be adapted to
meet the functional needs of adults, older adults and adults with chronic conditions. This
program of research offers opportunities for rehabilitation professionals (i.e., physiotherapists)
whom have been called to action by their governing bodies (i.e., Canadian Physiotherapy
Association and American Physical Therapy Association) to expand their roles within clinical
practice and employ population health approaches in primary care and public health to address
the functional limitations experienced by over 50% of our population*?8.,

Rehabilitation researchers such as Magnusson (2019)*! have stated that physiotherapy
interventions must target the social determinants of health to be effective and that clinicians must
evolve and expand our roles to meet the functional and mobility needs of our population*:42,
Physiotherapists are trained in the assessment and diagnosis of musculoskeletal conditions,
exercise prescription that considers comorbid health conditions and coaching strategies to help

individuals reach their full physical capacity. They are well positioned to lead health promotion

217



PhD Thesis — C. Petrusevski; McMaster University — School of Rehabilitation Science

initiatives aimed at increasing awareness around the importance of physical activity, mobility,
and function in the management of chronic conditions for adults.

Persons in the lower socioeconomic groups carry a higher risk of developing
multimorbidity at a younger age,?? therefore upstream rehabilitation approaches are needed that
reach individuals who will benefit the most. Our Physical Literacy Framework for Adults and
Adults with Chronic Conditions (PLACC) uses a population health approach to promote PL in
all aspects of one’s adult life through the delivery of PL programs within clinical care, targeted
services (i.e., primary care) and universal services (i.e., public health programs)*!. Sharing key
rehabilitation principles, such as the management of inflammation, rehabilitation focused
strengthening and stretching and monitoring/assessing one’s change in functional status are all
necessary components that should be integrated into PL programming for adults. Newly
developed interventions should be grounded in a rehabilitation framework, and address
functional, mobility, self-management, and educational awareness skills. Multi-knowledge
translation strategies should be used in a blended and actionable step through on-line and in-

person sessions that can be implemented at the clinical, primary care and public health levels.

CONCLUSION

Physical literacy is an emerging strategy to support the management of function and
mobility changes associated with aging and multimorbidity. A shift in the public understanding
of the importance of PL for adults and adults with chronic conditions can positively influence
key aging outcomes and help guide further program development to integrate rehabilitation
strategies. However, to date there has been limited attention given to the positioning of PL in the
field of public health® Globally, health promotion is an important pillar of public health.

Physiotherapists have continued to be involved with health promotion within their practices and
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they now have potential to take on a leadership role in the public health sector. Physiotherapists
can leverage their knowledge by creating and executing evidence-based programs and
communication campaigns that translate information about the benefits of PA in the management
of chronic conditions and share key rehabilitation principles with the public. Physiotherapists can
be more involved in top-down approaches by influencing policy makers and sharing a strong
strategic vision for health promotion activities and building partnerships with community-based
agencies and other healthcare organizations. Our mixed-methods program of research offers a
novel patient-centered solution to address the negative function and mobility health outcomes
associated with multimorbidity. Since successful aging is associated with PL%?, our study results
can inform future public health activities which aim to improve important health outcomes for
adults with multimorbidity and provide validation for government funded physiotherapists

addressing a public health crisis.
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