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ARTICLE

Quantifying Physical Resilience in Ageing Using
Measurement Instruments: A Scoping Review

Sue Peters, PhD, PT;* Theodore D. Cosco, PhD;" Dawn C. Mackey, PhD;"
Gurkaran S. Sarohia, BSc;** Jeffrey Leong, BSc;** Andrew Wister, PhDt

ABSTRACT

Purpose: The capacity to recover motor function with pathology or age-related decline is termed physical resilience. It is unknown what outcome domains
are captured with existing measurement instruments. Thus, this scoping review aimed to identify measurement instruments for physical resilience, identify
research gaps, and make recommendations for future research. Methods: Articles were included from the search when their subject matter included the
term resilience in relation to the physical health of older adults. Data on physical resilience measurement instruments were extracted using the outcome
domains: body function or structure, activity and participation, and societal impact. Results: The majority of the 33 included articles involved older adults
with fractures, cardiac conditions, and cancer. Many measurement instruments quantified body function or structure, and some instruments captured
activity and participation, and societal impact of physical resilience. Measurement instruments were pooled into 4 categories: psychological, physiological,
motor function, and psychosocial scales. No studies combined all areas of measurement. Conclusions: A potential gap of a measurement instrument
capturing social aspects of physical resilience was identified. Comprehensive measurement could identify which outcome domains could be targeted
to foster resilience. This knowledge might be useful across many health disciplines and contribute to therapeutic decision-making and rehabilitation
strategies.

Key Words: motor skills; physical functional performance; physiology; sociology; walking.

RESUME

Objectif : la résilience physique désigne la capacité de recouvrer sa fonction motrice malgré le déclin lié a une pathologie ou a I’age. On ne sait pas quels
domaines de résultats cliniques les instruments de mesure actuels saisissent. Ainsi, la présente étude de portée visait a déterminer les instruments pour
mesurer la résilience physique, repérer les lacunes de la recherche et faire des recommandations en vue des futures recherches. Méthodologie : les
articles de la recherche étaient conservés lorsque leur sujet incluait le terme resilience a I'égard de la santé physique des personnes agées. Les chercheurs
ont extrait les données sur les instruments de mesure de la résilience physique au moyen des domaines de résultats suivants : fonction ou structure
corporelle, I'activité et la participation et les répercussions sociétales. Résultats : la majorité des 33 articles inclus portaient sur des personnes agées ayant
des fractures, des affections cardiagues et un cancer. De nombreux instruments de mesure quantifiaient la fonction ou la structure corporelle et certains
saisissaient I'activité, la participation et les répercussions sociétales de la résilience physique. Les chercheurs ont regroupé les instruments de mesure
en quatre catégories : échelles psychologique, physiologique, de la fonction motrice et psychosociale. Aucune étude ne combinait tous les domaines de
mesure. Conclusions : les chercheurs ont repéré une lacune potentielle d’un instrument qui saisit les aspects sociaux de la résilience physique. Une
mesure exhaustive pourrait déterminer les domaines de résultat a cibler pour favoriser la résilience. Ces connaissances pourraient étre utiles dans de
nombreuses disciplines et contribuer aux décisions thérapeutiques et aux stratégies de réadaptation.

Mots-clés : marche; motricité; performance fonctionnelle physique; physiologie; sociologie

Frequently, research involving ageing concentrates on effects of a stressor.>” Not simply the absence of pathology
illness or the pathogenic aspects of disease,! but interest or disease, resilience is a dynamic, adaptive process.? It is
is growing in a more positive aspect of ageing, namely a multifaceted concept that entails psychological features,
resilience,** the capacity to recover or resist the adverse social relationships, environment, genetics, and biology.®
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Although understudied compared with research on ill-
nesses or diseases that impact older adults, resilience is
associated with more positive trajectories of ageing.>!%-1?

Considering multiple trajectories of recovery are
observed and not fully explained by biological fac-
tors,'*1* a budding construct stemming from this work
is physical resilience. This term is relatively recent, with
a lack of consensus on its definition or measurement.
A description may include “resilience for physical func-
tioning” consider that aspects of resilience may include
psychological or social in nature. A recent review of the
physical resilience construct found that only 38% of arti-
cles sufficiently defined resilience.® Further, some defini-
tions include an aspect of “robustness” while others do
not.'® This lack of definition consensus may contribute
to incomplete or inconsistent measurement. For the pur-
poses of this article, physical resilience is defined as the
ability to recover/optimize function amongst disease- or
age-related physical losses.®!” Physical resilience, as it
relates to older adults, is conceptualized “at the whole
person level: a characteristic which determines one’s
ability to resist or recover from functional decline follow-
ing health stressor(s).”® The likelihood of experiencing
comorbidities and physical impairments that affect one’s
ability to be mobile and independent in the community
increases with age, such as a decline in motor functions
like walking ability and speed after a stroke or hip frac-
ture.’®'® Given that it is difficult to preserve motor func-
tion with ageing,?*?! high levels of physical resilience may
provide individuals with lower risks of injury and mor-
tality as well as increase the number of years of indepen-
dent mobility.

Outside of age-related alterations to motor function,
physiological factors can also influence levels of phys-
ical resilience. Heart rate, blood pressure, and postural
sway are examples of physiological responses to physical
stressors, and considered to be measures of resilience as
acute changes in these parameters can be associated with
longer-term trajectories of health; for example, recov-
ery of physical function after bedrest requires regaining
muscle strength and cardiorespiratory status to baseline
levels.® Moreover, physically resilient individuals can be
identified by genetic or neuroendocrine variations related
to resilient trajectories.? Critically, little research examines
links between motor function and physiological measures
in the context of physical resilience. According to the life-
course model of multimorbidity resilience, resilience can
arise from multiple factors that together contribute to
coping and recovery from illness.?? The individual, social,
and environmental resources that need to be mobilized
to achieve recovery or a state of multimorbidity wellness
are complex.?>? Comprehensive measurements of physi-
cal resilience may contribute to, for example, therapeutic
decision-making, pre-habilitation strategies, and quicker
detection of complications;® however, a broad review of
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the literature pooling these measurement instruments is
lacking.

Three main methodologies for resilience measure-
ment are psychometric, definition-driven, and data-
driven approaches;* however, these measurement
methodologies are not specific to physical resilience,
and so physical resilience quantification may use an
assortment of measurement instruments. To under-
stand how physical resilience is currently measured, and
to capture the individual and psychosocial aspects that
support recovery or maintenance of motor function with
ageing, we must examine a range of literature®** Com-
plex interactions among sociological, psychological, and
biological factors are likely to account for why some indi-
viduals may exhibit physical resilience, and therefore
can recover independent levels of mobility in the face
of an illness. Some aspects of physical resilience have
been studied, but physiology and motor function factors
have not been examined concurrently in one scoping
review.>® A wide search strategy allows for the possibility
to discover connections among physiological and motor
function factors (along with psychological and psycho-
social factors), and to map potential elements that may
foster physical resilience. To better understand the cur-
rent state of the evidence and to identify gaps, we used
a scoping review framework to comprehensively exam-
ine the literature on how physical resilience in older
adults is quantified or measured. The objectives of this
scoping review were to: (1) identify outcome domains,
subdomains, and measurement instruments for phys-
ical resilience based on Boers and colleagues (2014);%’
(2) map the key concepts of physical resilience as repre-
sented in measurement instruments for it; and (3) iden-
tify methodological gaps and make recommendations
for future research. Outcome domains and subdomains
were considered to be the underlying constructs that
the measurement instruments assessed (i.e., domains/
subdomains are what is being measured), while mea-
surement instruments themselves are how physical
resilience was measured.

METHODS

Study design

The scoping review methods employed in support of
this research have been reported in detail,®® are briefly
described below, and were conducted according to the
framework proposed by Arksey and O’Malley,?® among
others. >3

Stage 1: Identify the research objective

This scoping review aimed to: (1) identify outcome
domains, subdomains, and measurement instruments
for physical resilience based on Boers and colleagues;*
(2) map the key physical resilience concepts as repre-
sented in the identified measurement instruments; and
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(3) identify gaps and make recommendations for future
research. To facilitate the scoping review objectives, older
adults were defined as > 65 years of age, and the use of
physical resilience required that the resilience be applied
in relation to the physical health of older adults.

Stage 2: Identify relevant studies

Relevant articles were identified in Scopus, Cumulative
Index to Nursing and Allied Health Literature (CINAHL),
MEDLINE, Web of Science, PsycInfo, and AgeLine through
a search conducted from inception through to March 14,
2018, and the search was updated on October 31, 2019,
to identify any additional citations. These databases were

| Arksey & O’ Malley stages |
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chosen to ensure comprehensive coverage of ageing and
rehabilitation publications. The key concepts of resilience
and older adults were searched with both Medical Subject
Headings (MeSH) and keyword searches. Based on the
search terms employed in previous resilience reviews,?*3?
the MeSH terms resilience, psychological, aging, and aged
were used, and supplemented with keyword searches of
terms such as resilience, aging, ageing, elderly, and older
adult. The search strategies for all databases are provided
in the protocol paper.? The search results were uploaded
into EndNote (version 6.0.2) and duplicates were removed
prior to screening. Overall, over 16,000 unique citations
were identified (Figure 1, online Appendix 1).

[ Identification ]

Titles/abstract screened after
duplicates removed
(n=16,716)

Additional records identified
from other sources
(n=114%)

\ 4

[ Screening ] n=304)

Full-text articles reviewsd

Excluded (n=271)

[ Eligibility ]

y

o © Age (n=171)

+ No physical resilience measured (7= 46)
* No pathology (7= 54)

[ Included ]

Included (2= 33)

Figure 1  PRISMA flow diagram.

Note: Arksey and 0’Malley stages are shaded, with boxes describing actions at each stage of the scoping review.

© Canadian Physiotherapy Association, 2022
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Stage 3: Study selection

After training and calibration with a small subset of
titles/abstracts, all were independently screened by the
principal author and one of two co-authors (SB, and GS
or JL) with citations selected for full text review according
to the following criteria: (1) participants recruited for the
study had to have an identified pathology (e.g., frailty, hip
fracture, cardiac event); (2) participants’ mean age had to
be + 1 standard deviation > 65 years old so that the major-
ity of the sample was older than 65; and (3) the term resil-
ience had to be clearly applied to the physical health of
the participants (Figure 1). Citations were excluded if they
did not meet the inclusion criteria, were non-English,
or were non-peer reviewed (e.g., editorials, newspaper
articles, unpublished literature). Eligibility was further
assessed with full-text screening by the same three inde-
pendent reviewers (SP and one of GS or JL). The initial
electronic search was supplemented by hand searching
the reference lists from included studies to identify any
missing studies. Additionally, the reference lists of resil-
ience review articles were searched to determine whether
eligible studies were missed. No additional studies met
the inclusion criteria for data extraction and charting
from this stage of the review (Figure 1). Online supple-
mentary Table 1 presents the 33 research articles that met
the inclusion criteria, and the measurement instruments
as defined by the relevant studies. Moreover, the authors
of the included research articles determined what the
measurement instruments were; these were not censored
to fit any additional criteria. For example, if the authors
used a psychological resilience measure to gauge physical
resilience, we report it as the measurement instrument in
this scoping review.

Stage 4: Charting the data

The three reviewers (SP and one of GS or JL) inde-
pendently extracted data from the identified articles and
charted in duplicate using a pilot-tested data extraction
form. Data extracted included author(s), year, country of
origin, study population including sample size and pathol-
ogy, study design (e.g., longitudinal), primary measure-
ment instrument for physical resilience as defined by the
authors, related outcome domain, and subdomain,?%
as well as secondary measurement instruments. In each
included paper, the primary measurement instrument for
physical resilience was categorized by the authors of this
manuscript using the International Classification of Func-
tioning, Disability and Health (ICF)** under one of the fol-
lowing domains: (1) body function or structure; (2) activity
and participation; and (3) societal impact of the pathol-
ogy.*” Body function or structure is the physiological func-
tion of body systems or anatomical parts of the body such
as organs or limbs; activity and participation are the execu-
tion of an action by an individual or the involvement in a
life situation; societal impact is the environment in which

© Canadian Physiotherapy Association, 2022

people live and conduct their lives.®® Subdomains, also
under the ICF model, were (1) death, (2) life, (3) resource
use or economic impact, and 4) pathophysiologic manifes-
tations.?” Names of secondary measurement instruments
were extracted, summarized, and categorized as potential
measures for further study; however, no categorization for
domain or subdomain was conducted. After extraction,
data were compared between the reviewers and any dis-
crepancies resolved by discussion and consensus.

RESULTS

Stage 5: Collating, summarizing, and reporting the results

The results were compiled according to the protocol for
this scoping review.?® The 33 articles that were included in
this review had the following study designs: longitudinal
(16 studies),***" cohort (7 studies),**** cross-sectional (6
studies), %% clinical trials (3 studies),’>* and experi-
mental in design (1 study)® (online supplementary Table 1).
Two studies were published in 1999, with the remaining 31
published between 2008 and 2020. Thirteen studies were
completed in the US and 10 in Europe, with a further 4 in
Australia, 3 in Canada, 1 in Singapore, 1 in Taiwan, and 1
in Brazil. Sample sizes of individual studies varied from
n =29 to n=6,771. Clinical populations studied involved
older adults with fractures (10 studies), cardiovascular
conditions (4 studies), cancer (3 studies), pain (3 stud-
ies), a history of falling (2 studies), frailty (2 studies), mul-
timorbidity (2 studies), chronic obstructive pulmonary
disease (1 study), orthopedic surgery (1 study), stroke (1
study), and visual impairment (1 study) (online supple-
mentary Table 1). Three studies involved older adults with
unspecified pathologies; however, these papers met our
inclusion criteria as participants were selected based on
moderate levels of physical disability on the Short Perfor-
mance Physical Battery (SPPB),* or presented with a high
enough level of disability requiring admission to inpa-
tient rehabilitation®~*° (online supplementary Table 1).

Measurement instruments, by pathology

We identified 22 unique measurement instruments for
physical resilience. For older adults with fractures, mea-
surement instruments for physical resilience included
psychological measures of depression,*“ psychological
resilience measures like the Connor-Davidson Resilience
Scale,*05152 blood measures like neopterin, which is an
inflammatory biomarker that may predict non-survival
after hip fracture,” and motor function measures like the
Physical Resilience Scale.’*® Additionally, scores com-
piled of multiple outcome measures were used.*® For older
adults with cardiovascular conditions, measurement
instruments included psychological resilience measures
like the Connor-Davidson Resilience Scale,*** and com-
bined psychosocial and physical health scores.*#*! For
older adults with cancer, 2 papers employed psychological
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measures such as the 11-item Resilience Scale,* and
combined psychosocial (e.g., European Organization for
Research and Treatment of Cancer Quality of Life Ques-
tionnaire [EORTC]) and physical measures.>**” One paper
defined physical resilience in individuals with breast can-
cer as a return to within 10 points of the pre-chemotherapy
EORTC Questionnaire 12 months later.* For older adults
with a history of falling, cognitive®® and blood pressure*
measures were used. For individuals who were frail, the 2
identified papers used psychological measurement instru-
ments®®? and psychological scales.®? For older adults with
multimorbidity, 2 papers developed a multimorbidity
resilience index that included additive scores from motor
function, psychological, and social scales.?>!

So that all content areas were included based on the pro-
tocol paper’s description for the amalgamation of results,
measurement instruments of physical resilience were
pooled into 4 broad categories: (1) psychological or cogni-
tive measures, (2) physiological measures, (3) motor func-
tion scales, and (4) psychosocial scales.? Amalgamation of
results was an iterative process whereby reviewers ensured
all of the content areas were included into categories. No
studies pooled physiological measures with psychosocial or
motor function scales, and no studies combined all of these
4 areas of measurement. Two studies combined psychoso-
cial with motor function into a composite measure.?*!

In 2014, Boers and colleagues developed a framework
of what is measurable within patient-centred research.
This framework included the core areas of 1) death, 2)
life impact, 3) resource use or economic impact, and 4)
pathophysiology, with the ICF providing the framework for
broader domains. The core areas were used to classify mea-
surement instruments into domains and subdomains in
online supplementary Table 1. Regarding the ICF outcome
domains of: (1) body function or structure, (2) activity and
participation, and (3) societal impact of the pathology, all
measurement instruments quantified an aspect of body
function or structure, with some instruments capturing
activity and participation (online supplementary Table 1).
One measurement instrument, a multimorbidity resilience
index, examined societal impact of the pathologies
together with body function or structure and activity and
participation in the context of physical resilience (online
supplementary Table 1). For the ICF subdomains of
(1) death, (2) life, (3) resource use or economic impact,
and (4) pathophysiologic manifestations, all measurement
instruments examined pathophysiological features, with
some also capturing aspects of life, and resource use/eco-
nomic impact (online supplementary Table 1). No mea-
surement instrument examined death.

Research gaps

We determined the priority level for research gaps and
focus for future research by giving areas with the least
research the highest priority for future research.?” The

Physiotherapy Canada, Volume 74, Number 4

largest gap, and thus the highest priority, is the need for
a measurement instrument that quantifies all aspects of
physical resilience, namely psychosocial, physiological,
motor function, and psychology. In particular, two mea-
surement instruments (Multidimensional Health Locus of
Control scale and the European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire)
ask one or two survey questions of psychosocial aspects
of physical resilience regarding a pathology’s impact on
participation in social events or family life. However, these
instruments were not designed to examine physical resil-
ience, and are missing physiological and psychological
measurement. Two studies did form a composite measure
and combined psychosocial with motor function, but did
not include physiological measurement. While one mea-
surement instrument is explicitly endeavouring to quan-
tify physical resilience (the Physical Resilience Scale), the
scale does not include physiological measurements or the
societal impact of the pathology.°®% The second-highest
priority for future research is studies that combine psy-
chosocial or motor function measures with physiological
measurements. Additional gaps include a lack of studies
within Africa, and only 1 study each explicitly examining
physical resilience within older adults with neurological
impairment and lung conditions.

DISCUSSION

This scoping review is the first to identify outcome
domains and measurement instruments of physical resil-
ience in older adults; these measurement instruments
quantify features of physical resilience and this informa-
tion is essential to mapping how physical resilience is
currently measured. We identified a large gap regarding
the need for a measurement instrument that captures all
aspects of physical resilience — psychosocial, physiological,
motor function, and psychology — including all domains
and subdomains of the International Classification of
Functioning, Disability and Health.* Thus, the interaction
of all aspects of resilience is not currently quantified in
one comprehensive measure. Considering the heteroge-
neity of the studies identified by this scoping review, we
are unable to recommend a meta-analysis at this point in
time. The number of studies of physical resilience in older
adults is low (n = 33 identified studies). Distribution of the
studies lack breadth in the countries involved as well as
the pathologies studied (online supplementary Table 1).
Physical resilience may differ depending on the pathology,
as a given pathology may impact biopsychosocial aspects
of life uniquely. A comprehensive instrument that assesses
all aspects of physical resilience for a given pathology
(e.g., cardiovascular disease), or a cluster of diseases that
often occur together (e.g., cardiovascular disease, diabe-
tes, stroke), could identify which factors and interactions
among outcome domains can be targeted to foster or

© Canadian Physiotherapy Association, 2022
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maximize resilience. In particular, potential interactions
between physiological and motor function parameters
would be identified if such a measure could be generated.

Some current measurement instruments miss aspects of
physical resilience (online supplementary Table 1)

Investigating the negative response to a stressor, for
example, the way that depression rating scales do, may
not be a comprehensive method of measuring physical
resilience. Resilience measures like the Connor-Davidson
Resilience Scale were designed to capture psychological
aspects of resilience at a broad level. Self-reported mea-
sures, like the Global Rating of Change scale, provide a
method to obtain information on patients’ self-percep-
tion of whether their condition is improving or deteriorat-
ing over time.*® A drawback of self-reported measurement
instruments is that they rely on an individual’s recall or
memory, which can lead to over- or underestimation of
change. While physical resilience may involve psycho-
logical elements (or perceptions of overall resilience),
current physical resilience measurement instruments do
not quantify the social and biological aspects inherent
in physical resilience. Blood samples and physiological
measures may seem like obvious techniques to measure
resilience as they are physical in nature; however, when
used, these measures miss potential interactions of the
biological with the social and psychological.®"

Some quality-of-life measures capture physical func-
tion, psychological health, and the impact of the pathol-
ogy on social interactions. Again, what is overlooked
is direct physiological measurement and sociological
aspects such as culture and socioeconomic status. More-
over, quality-of-life measurement instruments may focus
on negative aspects of a pathology’s impact on life, as
opposed to measuring the positive adaptive aspects of
resilience. Considering that a defining feature of resil-
ience is the adaption or maintenance of physical function
after a stressor, these types of measurement instruments
may miss important dimensions and processes of physi-
cal resilience.

A further consideration is to determine whether the
measurement instruments identified by this review are
evaluating the whole construct of physical resilience or
just a part of it. If the construct of physical resilience can
be understood in its entirety, interventions can be devel-
oped and evaluated in order to identify those that foster
physical resilience in the rehabilitation of pathologies
affecting older adults.

Social impacts of physical resilience

No measurement instrument thoroughly examines
the social impact of physical resilience, beyond a cursory
level. Social and psychological circumstances can impact
morbidity and mortality through physiological processes
and behaviour through several potential pathways, one
being the mediating role of physiology; another potential

© Canadian Physiotherapy Association, 2022

pathway is through a moderating role of physiological
resilience, which can foster social and psychological resil-
ience, or through reciprocal or bidirectional associa-
tions.® If an illness or disease affects the ability of older
adults to move about their environment, the pathology
likely affects all aspects of life, such as social networks,
social support, and health-enhancing behaviours. Fur-
thermore, the physical resilience of older adults with low
or high socioeconomic status may differ in important and
unidentified ways, outside of known benefits of lower
disease rates for socioeconomically advantaged people.®”
Beyond the individual, the lack of measurement of socio-
logical aspects of physical resilience, including economic
impacts like medical/resource use, reduces our under-
standing of the manifestation of and techniques that may
foster physical resilience. Performing research in coun-
tries that lack resilience studies may give insight into how
physical resilience could be fostered given differing cul-
tural, sociological, demographic, and life-course events,
where an alteration in any of these factors may foster
physical resilience differently than in the US or Europe.
Thus, for a complete understanding of physical resilience,
the measurement of social (individual level), societal
(beyond individual level), and global impacts is required.
An inherent limitation of scoping reviews is that they
provide breadth and not depth on a topic.?*' As physical
resilience is a concept with emerging evidence, a scoping
review is the best approach to ensure the broadest possi-
ble data are extracted and analyzed. The current review
provides a broad view of the measurement of physical
resilience in older adults, but is unable to describe the
effectiveness of these measurement instruments on spe-
cific outcomes. However, providing a breadth of knowl-
edge via a scoping review may be useful to people across
many health disciplines, such as rehabilitation health pro-
fessionals, researchers, policy-makers, and administra-
tors, and may contribute to therapeutic decision making,
prehabilitation strategies, and quicker detection of com-
plications.® While this scoping review aimed to identify
measurement instruments, it did not address the validity
or timing for use of these measurement instruments.!®
Another potential limitation is that most of the current
research was completed in the US or Europe, so conclu-
sions drawn are likely more reflective of individuals in the
developed world versus developing nations. Along these
lines, the included papers were limited to studies pub-
lished in English. A future review including all languages
may identify other useful measurement instruments.

CONCLUSION

Understanding how potential biopsychosocial factors
contribute to pathology and recovery may outline ways
that physical resiliency could be fostered in the rehabili-
tation process. Fostering physical resilience may improve
prehabilitation and/or preventative strategies to promote
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recovery, could improve acute to chronic care manage-
ment, compress morbidity, and ultimately improve qual-
ity of life during the ageing process.

KEY MESSAGES

What is already known on this topic

Resilience is the capacity to recover or resist the adverse
effects of a stressor and is a multifaceted concept that
entails psychological features, social relationships, envi-
ronment, genetics, and biology.

What this study adds

We identified 22 unique measurement instruments for
physical resilience. No single measurement instrument
quantifies all aspects of physical resilience. Greater
knowledge of physical resilience may help identify protective
factors and approaches that promote healthy ageing.
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