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F
railty is a well-known state of
physiological vulnerability

which carries a high burden of
morbidity in end-stage kidney dis-
ease (ESKD).1,2 Prior research has
established that patients with
ESKD who meet the criteria for
frailty have substantially worse
outcomes and higher mortality
than those who are nonfrail.2

Furthermore, most older dialysis
patients irrespective of frailty sta-
tus report low physical functio-
ningS1,S2 and low physical
activity,S3,S4 both ofwhich are com-
ponents of frailty and independent
risk factors for mortality. In
contrast, physical resilience is a
multidimensional construct related
to but distinct from frailty, defined
as the ability of an individual to
either recover from a health stressor
or continue a stable trajectory
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despite this stressor.3,4 In contrast
to frailty, there are relatively few
studies which incorporate the
concept of physical resilience in
the ESKD population.

A key element distinguishing an-
alyses of physical resilience from
those of frailty and its components is
that measurement of physical resil-
ience requires observing an individ-
ual or cohort across a span of time,
ideally charting a trajectory from
prestressor to poststressor response.
The ability to respond to any indi-
vidual stressor may be limited by
one’s physiological reserve (i.e., frail
or nonfrail), but physical resilience is
not determined by frailty alone. As
many of our patients and their care-
givers canattest, physical resilience is
not simply the amalgamation of one’s
physical components; it is influenced
by mental health (MH), social sup-
port, and the environment in which
the stressor occurs.5,S5 This holistic
view of physical resilience may aid
our understanding of why some in-
dividuals are more resilient than
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others, irrespective of their baseline
level of physiological reserve.3

In this issue of KIR,Hladek et al.6

have extended the concept of
physical resilience to older patients
treated with dialysis. The authors
leveraged data from 485 older adults
($55 years of age) incident to he-
modialysis and enrolled in the
Choices for Health Outcomes In
Caring for End-stage renal disease
study,S6 categorizing trajectories of
physical resilience into “Declining,”
“Stable,” and “Improving” trajec-
tories. The study examined the as-
sociations of these trajectories with
post-12-month survival after dial-
ysis initiation as a preliminary step
toward better risk assessment.
Physical resilience trajectories were
derived from scores from the Phys-
ical Function (PF), MH, Vitality
(VT), and General Health scales of
the SF-36 Short Form Health survey.
The authors hypothesized that these
measures represent phenotypes that
are both related to physical resil-
ience and affected by the complex
biological changes following the
stressor of hemodialysis initiation.
Their study results showed that a
substantially higher mortality (haz-
ard ratio 1.32, 95% confidence in-
terval 1.05–1.66) for those in the
Declining versus Stable category of
PF. Conversely, risk ofmortalitywas
lower in those with Improving
versus Stable VT (hazard ratio 0.73,
95% confidence interval 0.53–1.00).
These associations remained intact
despite multivariable adjustment,
including the baseline characteris-
tics. The authors conducted sensi-
tivity analyses, which showed an
interaction such that patients with
higher baseline PF had a survival
benefit from improving PF trajec-
tory, and that those with lower MH
to start with had a considerably
higher mortality associated with
declining MH.
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Taken as a whole, these early
findings suggest that following the
trajectory of an individual across
domains of PF and VT may provide
greater insight into risk for mor-
tality than relying on baseline
characteristics alone. It should be
acknowledged that there are
several limitations of the study
that constrain its immediate clin-
ical application. First, there is a
significant amount of mortality
within the first year after starting
dialysis. The data here only applies
to post-12-month mortality. Sec-
ond, the physical resilience trajec-
tories do not capture prestressor
characteristics, which are required
for formal testing of resilience.
Third, although the Shor Form-36
PF dimension covers a broad
range of PFs, self-reported mea-
sures of PF vary considerably from
performance-based measures and
may not be adequate for planning
rehabilitation.7,S7 Finally, despite
the number of sociodemographic
covariates being adjusted for, it is
Figure 1. Hypothetical clinical workflow to opera
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difficult to capture all environ-
mental factors crucial to recovery.3

For example, most older patients
treated with dialysis rely on care-
givers for some portion of their
daily activities.S8 Therefore, in or-
der to be actionable, any inter-
vention triggered by declining
physical resilience merits some
assessment of caregiver status.
Nevertheless, the rigorous meth-
odology, the large sample size, and
the length of follow-up lend sup-
port to ability of physical resil-
ience trajectories to improve risk
assessment in ESKD.

With our current understand-
ing, the findings of the study could
perhaps best be used to triage pa-
tients for comprehensive interdis-
ciplinary evaluation. Indeed, the
authors themselves suggest that an
individual’s overall declining tra-
jectory could trigger a more in-
depth examination from the pri-
mary nephrologist with or without
adjunctive evaluations by physical
therapy, registered dietitians, and
tionalize physical resilience trajectories in dialys

K

social workers. Older adults treated
with dialysis and reporting low PF
or VT scores should be referred for
more in-depth physical therapy
evaluation upon initial assessment,
and those found to have declining
trajectories at subsequent time-
points referred upon reassessment
(Figure 1). Periodic reassessment
and establishment of physical
resilience trajectories would there-
fore allow for identification of both
patients with baseline physical im-
pairments and those who initially
appear robust but fail to compen-
sate for the stress of dialysis initia-
tion. Such patients could be
formally assessed by physical
therapists and started on individu-
alized programs to help maintain or
improve PF and quality of life over
time. The timely provision of
adjunctive physical therapy and
other services may also allow
reconsideration of patients who
were initially deemed unsuitable
for transplantation but who subse-
quently show improvement.
is.
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Clinical adoption of physical
resilience trajectories in management
of ESKDwould require further study
on assessment timing, effect on
quality of life, potentially incorpora-
tion of objectivemeasures of physical
performance, integration of a multi-
disciplinary care team, and inclusion
of the caregiver perspective. Given
the age-accelerating nature of
ESKD,S9 assessing patients earlier in
their trajectories may help to ulti-
mately reduce morbidity and mor-
tality.8 Therefore, although the data
in this study can only directly be
applied after 12months,we think it is
reasonable to begin assessment at
time of dialysis initiation. Firmly
establishing the appropriate timing
and cadence of assessment will be
necessary because the development
of frailty or frank disability may
affect the ability of patients to benefit
from targeted interventions. Simi-
larly, although only PF and VT had
associations with mortality in the
primary analysis, assessment of mul-
tiple domains of health-related qual-
ity of life and subsequent
multidisciplinary evaluation may
identify support opportunities that
would be missed by focusing on PF
and VT alone. For example, although
trajectories ofMHwere not shown to
influence mortality in the primary
analysis, declining MH is likely to
affect other aspects of quality of
lifeS10 and clinicians should consider
prompt referral to appropriate
services.

Physical resilience trajectories
may ultimately be more clinically
relevant if self-reported measures
such as the Short Form-36 are
administered alongside relatively
easy to perform objective physical
performance measures such as the
5�-chair stand and gait speed
components of the Short Physical
Performance Battery,S11 Timed Up
and Go,S12 and grip strength.S13

The use of both subjective and
objective screening measures
would potentially allow for more
Kidney International Reports (2022) 7, 1927–1929
individualized exercise programs
alongwith providing the clinician a
window into the patient’s own
perspective of their physical abili-
ties, which is important not only for
adherence and engagement with
interventions,9,S14 but also as a
starting point for understanding
patients’ goals for and barriers to-
ward their physical functioning.
Performance assessment at the
point of dialysis may also allow for
better integration of physical ther-
apists into routine dialysis practice.
Similarly, working with social
workers and dieticians to account
for neighborhood poverty, food
deserts, and access to resources to
ease economic hardship may add
needed nuance to bolster patient’s
ability to engage constructively in
interventions and nutritional
counseling, a program component
critical to successful physiologic
adaptation and PF advancement.S15

Finally, whenever possible, assess-
ment should also include discussion
with the caregiver (if one exists) to
understand their perspective on the
patient’s trajectory. Such discus-
sion may include caregiver burdens
or challenges, leading to adjunctive
interventions such as caregiver ed-
ucation or respite.

Hladek et al.6 have provided a
potential framework for future
research that may lead to clinical
use of physical resilience in ESKD.
We hope future studies will
continue to provide much needed
insights into these complex multi-
factorial relationships and oper-
ationalize physical resilience
trajectories in ESKD management.
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