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Abstract

Currently, older adults comprise nearly one third of prevalent U.S. dialysis patients, and this
proportion will increase as the population ages. Older dialysis patients experience greater
morbidity and mortality than non-dialysis patients of the same age, and in part, it is related to
progressive functional decline. Progressive functional decline, characterized by need for assistance
with more than two activities of daily living, contributes to risk of hospitalization, further
functional decline, and subsequent nursing home placement when a patient no longer functions
independently at home. Progressive functional decline may appear to be unavoidable for older
dialysis patients; however, comprehensive geriatric assessment may alleviate the prevalence and
severity of functional decline. This editorial summarizes common risk factors of functional decline
and introduces comprehensive geriatric assessment as a potentially transformative approach to
breaking the cycle of functional decline in older dialysis patients.

Introduction

Currently, older adults comprise nearly one third of prevalent U.S. dialysis patients, and this
proportion will increase as the population ages. Although a small proportion of older
dialysis patients reside in nursing homes,! those who live independently in the community
have a greater risk of nursing home placement compared to older adults without kidney
failure because of a substantially faster rate of functional decline over time.23 Functional
decline is a geriatric syndrome that is characterized as the process of loss of physical and/or
cognitive function and manifest as needing assistance with basic activities (e.g., walking,
dressing, or remembering to take medication).* Dialysis patients with functional limitations
often experience recurrent hospitalizations, which in turn, can yield further functional
decline.
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Whether functional decline is acute (e.g., post-hospitalization or acute infection) or
insidious, one functional loss can lead to others in a “snowball” manner resulting in
dependence in activities of daily living.> This cycle is frequently manifest as recurrent
hospitalizations, subsequent inpatient rehabilitation, further complications from chronic
conditions or geriatric syndromes, impaired quality of life, and a subsequent trajectory of
iliness that hastens death.®:” Despite this common course, functional decline can be reversed
in some instances.*8 In this editorial, we assert that the cycle of functional decline can be
broken by identifying patients at risk and incorporating geriatric assessment into routine
dialysis care and then using the results of the assessment to guide management.

Framework of Risk Factors of Functional Decline

There is no risk calculator to estimate an individual dialysis patient’s risk of functional
decline; however, there is sufficient evidence to inform a framework through which we can
characterize risk factors. This framework defines five categories of risk factors of functional
decline: 1) frailty, 2) geriatric syndromes, 3) comorbidity burden, 4) disability, and 5) low
physical activity (Figure 1). Geriatric syndromes develop as a result of accumulation of
multiple risk factors that initiate different pathophysiological pathways to yield a final
common pathway.® Examples of geriatric syndromes include falls, incontinence, delirium,
and pressure ulcers.

These geriatric syndromes, including frailty, have shared risk factors which support the idea
of common underlying pathophysiology, such as sarcopenia and chronic inflammation.
Although not mutually exclusive, these categories of risk factors of functional decline are
interrelated, yielding a synergistic impact on its rate. For example, a frail older adult with
ESRD, arthritis, and diabetes (comorbidity) who uses a walker (disability) may experience
an injurious fall (geriatric syndrome) requiring hospitalization and surgery (limited physical
activity). This patient is likely to have problems with physical function sooner than someone
who had the same comorbidity and disability profile and did not experience a fall. Below, we
briefly describe the framework of risk factors of functional decline.

Frailty and Other Geriatric Syndromes

Although considered a “geriatric syndrome,” a higher than expected prevalence of frailty has
been described even in younger adults with ESRD.10 Frailty is an overarching syndrome of
decreased physiological reserve and resistance to stressors resulting in an increased
vulnerability to hospitalization and mortality.1} A commonly used phenotype defines a
patient as frail if they manifest at least three of the following five components: unintentional
weight loss, exhaustion, low physical activity, weakness, and slow gait speed. This
phenotype can be assessed by self-report (weight loss, exhaustion, and low physical activity)
and objective (weakness and slow gait speed) measures. Frailty screening tools categorize
individuals as not frail, pre-frail (defined as presence of any two of the five components), or
frail.10 In one study, dialysis patients who were pre-frail had fewer comorbidities and less
disability than those who were frail. 10

Underlying mechanisms of frailty include impaired nutrition and sarcopenia which are also
common outcomes for older adults with advancing chronic kidney disease (CKD).12 Thus,
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CKD is considered a risk factor for frailty. Frailty is associated with functional decline
through limited muscle function which commonly affects mobility first and basic activities
of daily living subsequently.11 Additionally, frailty at dialysis initiation is associated with a
decline in cognitive function during the first year of dialysis;13 this loss of cognitive function
may be an additional pathway linking frailty to functional decline.

Older dialysis patients who do not meet frailty criteria may nevertheless be at risk of
functional decline from other geriatric syndromes. An important contributor to development
of geriatric syndromes is polypharmacy. Common in older dialysis patients, polypharmacy
increases the likelihood of adverse events, such as falls or delirium, from inappropriate use
of medications, such as benzodiazepines or antipsychotics.14 Thus, geriatric syndromes are
associated with functional decline through their contribution to a patient’s overall
vulnerability to adverse events; the presence of one geriatric syndrome often leads to the
development of additional geriatric syndromes. For example, dialysis patients who are frail
are at an increased risk of falls.15

Comorbidity, Disability, and Low Physical Activity

The more numerous and severe comorbid conditions are, the greater is the risk of functional
decline. Specific comorbid conditions associated with functional decline include obesity,
diabetes, coronary artery disease, cerebrovascular disease, arthritis, depression, and
cognitive impairment.16-19 Among these conditions, obesity, diabetes, vascular diseases, and
arthritis are associated with functional decline through low-grade systemic inflammation and
manifest as increased rates of both physical disability and low physical activity.20-22
Common forms of physical disability that are associated with functional decline are visual
impairment, hearing impairment, and mobility impairment (i.e., unable to ambulate without
assistance).16:23.24 Mobility impairment contributes to fall risk, but also reduces an older
patient’s interest in participating in exercise or moderate physical activity. Thus, low
physical activity, either resulting from thrice weekly hemodialysis or as a result of an acute
hospitalization, reduces muscle strength and contributes to functional decline.25:26

Identifying Dialysis Patients at Risk of Functional Decline

Among the risk factors for functional decline, geriatric syndromes are least familiar to the
dialysis provider and more likely to be under recognized. Developed as a tool for
identification of older patients at risk for nursing home placement, comprehensive geriatric
assessment (CGA) is the gold standard for identifying functional decline and other geriatric
syndromes that can contribute to functional decline.?” The standard CGA is characterized by
a multi-disciplinary team (e.g., a geriatrician, nurse, and social worker) that conducts a
comprehensive multi-dimensional evaluation.828 The essential dimensions include
functional status, cognition, comorbidities, mood, falls, polypharmacy, nutrition, social
support, and financial well-being.2® The evaluation also can extend to caregiver burden,
spirituality, sensory impairments, goals of care, advance care planning, and identification of
additional geriatric syndromes. This comprehensive approach uncovers geriatric syndromes
that otherwise may remain undiagnosed. When implemented in a study of four Dutch
dialysis units, the CGA identified polypharmacy, poor nutrition, disability (vision, hearing,
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or mobility), and depression each had a prevalence of at least 25%.30 These findings show
that CGA can identify geriatric syndromes and other risk factors for functional decline in
older dialysis patients.

Because CGA implementation requires additional time and personnel, there are alternatives
for identifying patients at risk of functional decline. The most common alternatives are
instruments that screen for frailty. While there are numerous approaches to identify if a
person is frail, none have shown both high sensitivity and specificity in older dialysis
patients when compared to CGA.31 In an evaluation of six different screening approaches,
the Identification of Seniors at Risk (ISAR) instrument had both moderate sensitivity (72%)
and specificity (79%); however, more than half (52%) of dialysis patients who are not frail
by ISAR were still found to have two or more geriatric problems (e.g., cognitive impairment,
depression, mobility impairment, poor nutrition, or limitations in activities of daily living).3!
Although these alternatives may not perform as well as CGA for identifying geriatric
problems, some providers apply them to screen for patients who would benefit from CGA.32

Model Comprehensive Geriatric Assessment Program for Dialysis Patients

The value of CGA goes beyond identification of patients at risk of functional decline. In
other clinical settings, such as oncology, CGA can be used for prognostication and
individualization of treatment regimens.28 Most importantly, CGA is valuable for addressing
functional decline and other geriatric syndromes through an individualized care plan.
Practically, the multidisciplinary team meets to develop an individualized care plan from the
geriatric problems and contextual factors uncovered by the multidimensional evaluation
(essential dimensions listed above). The evaluation typically involves screening tests to
identify specific impairments warranting intervention in one of two ways: 1) by helping a
patient regain a loss (e.g., corrective lenses for visual deficits), or 2) by reducing the demand
of specific tasks (e.g., bedside commode or wheelchair ramp).2° Additional aspects of a care
plan might include referral to occupational therapy for home safety evaluation to minimize
risk of falls in the home or engagement of a family caregiver for assistance in medication
administration for a patient with cognitive impairment and polypharmacy. Table 1 lists
examples of CGA evaluation and management options that address common geriatric
syndromes found in dialysis patients.33-3%

CGA can help community-dwelling older adults with moderate functional limitations regain
autonomy after functional decline, reduce hospitalizations, and limit nursing home
placement.36-39 However, other groups of older adults may not see these benefits.
Specifically, community-dwelling older adults who are independent and have no
comorbidities are less likely to benefit from CGA. Older adults who are completely
dependent on others for activities of daily living, have advanced dementia, or terminal illness
are also less likely to benefit from CGA. Although there is no validated approach to identify
patients who should undergo CGA, CGA should be conducted in vulnerable older adults
when a provider suspects a potential problem, subsequent to a hospitalization or new
medical problem, or annually.4%41 1deally, early implementation of CGA in a patient with
small decrements in function would slow progression of functional impairment. However,
when a patient has significant difficulty with activities of daily living, CGA becomes most
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critical for helping the patient find community and social service resources that can fill their
unmet needs. Older adults with total dependence in activities of daily living often require
nursing home placement for long-term care. Such patients may no longer benefit from a
CGA to regain function; however, a CGA focus on goals of care and advance care planning
then becomes the highest priority.

Irrespective of findings from a CGA, the older dialysis patient who is at risk of functional
decline may recover or maintain functional status through physical activity. Dialysis patients
have had improved function through engaging in physical therapy, exercise, resistance
training, and gymnastics.#243 The benefits from physical activity include increased mobility,
preserved cognitive function, handgrip strength, motivation to exercise, and independence in
household activities.**

Because CGA in non-dialysis populations has proven to minimize functional decline, there
is promise that CGA can be effective in the dialysis setting; however, we must first address
important challenges to implementation of CGA in this population. First, we must identify
which patients are most likely to benefit from CGA. Second, there is a need for a pragmatic
clinical trial that demonstrates the feasibility and effectiveness of CGA for older dialysis
patients and the key aspects (e.g., multidisciplinary team, patient engagement, or staff
training) that yield positive outcomes. Finally, implementation of CGA for dialysis patients
requires careful consideration of mode of delivery, resources required, and estimation of
cost-benefit ratio.

Resources needed for implementation of CGA are an important barrier to adoption in the
dialysis setting. The resources include time, space, and personnel to conduct CGA, available
geriatric expertise, and infrastructure for care coordination and implementation of care
plans. CGA does increase costs, but cost-effectiveness is unclear because of heterogeneity of
approach across studies.> However, there is one representative cost analysis of a CGA
program in the outpatient setting that has demonstrated a reduction in healthcare utilization.
46 This CGA program involves a geriatrics nurse practitioner and social worker team who
conduct in-home CGA, and it shows the program costs were offset by reduction in acute
care visits in older adults who are high risk for hospital readmissions.3%47 Because older
dialysis patients are often high risk for hospitalizations, CGA may be cost-neutral or even
cost-savings.

Key components of CGA are a multidisciplinary team that includes geriatrics expertise,
multidimensional evaluation, and an individualized care plan8; therefore, the approach to
delivering these key components is flexible for diverse care settings and resources available.
Additional research is needed to understand the approaches that are acceptable in the
dialysis setting. One potentially acceptable mode of delivery that could be adapted to the
dialysis setting is a multidisciplinary team that conducts an outpatient consultation and
relays findings and treatment plan to the primary provider (i.e., nephrologist).3” Because of
the limited geriatric workforce to meet the demand of the aging population, a
multidisciplinary team meeting may not be feasible in all settings. Thus, an abbreviated
approach to a CGA program could involve a single trained nurse performing data collection
during dialysis sessions and serving as a liaison between the patient, nephrologist, and
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geriatric provider. Alternatively, nurse home visits on non-dialysis days may be an
acceptable approach.30 Irrespective of approach, a CGA program that provides additional
oversight for vulnerable older dialysis patients and initiates care processes to manage
geriatric problems has potential to improve and prevent functional decline.

Conclusion

The prevalence of older adults receiving dialysis is increasing. Co-existence of functional
decline in these patients has wide consequences including morbidity, limited quality of life,
and increased healthcare costs. These consequences may be minimized through modification
of risk factors for functional decline. Among the risk factors described, we posit that
geriatric syndromes may be modified through introduction of CGA. Through identification
and management of geriatric syndromes, a CGA program has potential to prevent or slow
progression of functional decline in older dialysis patients. We are conducting preliminary
studies to access the feasibility of physical and cognitive function evaluations in older
dialysis patients, the acceptability of home visits, and the needs and preferences of patients
and staff in development of a CGA program. These studies should inform design of a pilot
CGA program to identify the key elements and personnel that can be easily adopted across
dialysis unit settings. Long-term, evidence that this model of care demonstrates recovery or
maintenance of functional status could transform the clinical course of vulnerable older
dialysis patients.
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Figure 1. Risk Factorsfor Functional Declinein Older Dialysis Patients

This figure depicts a conceptual framework of risk factors for functional decline (frailty,
other geriatric syndromes, physical disability, comorbidity burden, and low physical activity)
that interact and contribute to functional decline in a synergistic manner. Increasing age
yields a patient who is more sensitive to these risk factors. Geriatric syndromes include falls,
incontinence, delirium, and pressure ulcers. Physical disability refers to diminished capacity

in vision, hearing, or mobility.
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Table 1

Examples of Comprehensive Geriatric Assessment Evaluation and Management

Page 11

Dimension

Evaluation Tool(s)&

Management Option(s)

Physical Function

Vulnerable Elders Scale-13 Survey*®
Gait speed*®
Two Minute Walk test>

Physical therapy;
Referrals to home health and/or community services

Cognition

Modified Mini-Mental State Test (memory, language,
attention)>!
Clock Drawing Test (executive function)52

Referral to dementia specialist
Home safety evaluation;
Referrals to home health and/or community services

Mood Disorders

Geriatric Depression scale53

Antidepressant; Psychotherapy

Risk of Falling Timed Up and Go test> Physical therapy
History of falls Assistive devices
Home safety evaluation
Vision and Hearing screening
Nutrition Mini nutritional assessment short forms® Nutritional supplements
Referral to dietician
Polypharmacy Screening tool of older persons’ potentially inappropriate  Taper potentially inappropriate medications and provide

prescriptions (STOPP) criteria®

alternatives

aTabIe modified with permission from American Family Physician.34

References for evaluation tool are provided to facilitate application in clinical practice.
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