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Gait speed is an important physical performance test and is used in gerontologic research as 

an objective and standardized measure of physical functioning. Physical performance 

measures were originally developed to address concerns about self-reported functioning, 

including issues of accommodation and difference in environmental challenges affecting 

disability. For instance, some may not report having difficulty bathing or walking up stairs 

because they have a walk-in shower rather than a bathtub or do not encounter stairs in their 

daily environment. In the disability framework, physical performance tests are indicators of 

functional limitations and represent essential actions necessary to function independently 

(Fig 1). Functional limitations are defined as restrictions in basic actions (ie, ambulation or 

climbing stairs) and are links between impairment, such as poor strength, and disability, 

such as difficulty transferring from bed to chair. Physical performance tests assessing 

mobility require a complex integration and coordination of the activities of multiple organ 

systems (neurologic, musculoskeletal, and cardiopulmonary). As such, they help quantify 

the impact of comorbid conditions and aging on function, providing a window into an 

individual’s comorbid burden and physiologic reserve to stress. Slower gait speed and gait 

variability have been associated with subclinical cerebrovascular disease even in older adults 

who are apparently high functioning.1,2 Slower gait speed has also been linked to lower 

aerobic capacity and higher fatigability.3,4 The value of gait speed measurement is that it is 

simple to perform, is reproducible,5 and has been shown to be strongly associated with falls, 

hospitalization, disability, and death.6–8

Chronic kidney disease (CKD) is a model for accelerated aging leading to sarcopenia (low 

muscle mass), dynapenia (muscle weakness), and mobility limitation (Fig 1).9–12 

Consequently, CKD represents an ideal clinical setting to use physical performance testing. 

Studies of community-dwelling older adults have indicated that lower kidney function was 

associated with lower ambulatory muscle density, slower gait speed,11 and faster declines in 

ambulatory muscle strength over time.13 Patients with stages 2 to 4 CKD had substantially 

diminished lower-extremity physical performance compared to the general population.14 

Regardless of the test, patients with CKD who had worse lower-extremity physical 

performance were at substantially increased risk of death and dialysis therapy initiation even 

after accounting for demographics and comorbid conditions.15 This association of slower 

gait speed with increased risk of mortality persisted even among those free of a history of 
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stroke and mobility disability at baseline.14 Importantly, the addition of a single assessment 

of gait speed to standard assessments of age, sex, and kidney function significantly improved 

discrimination of mortality risk between patients with differing life expectancy.14 The 

evidence in persons with earlier stages of kidney disease strongly supports gait speed as an 

important measure capturing comorbid burden and assessing risk of mortality. However, less 

is known about the significance of gait speed in patients with kidney failure treated with 

long-term dialysis.

In this issue of AJKD, Kutner et al16 assess gait speed in more than 750 long-term dialysis 

patients from the multicenter ACTIVE-ADIPOSE (A Cohort Study to Investigate the Value 

of Exercise in ESRD/Analyses Designed to Investigate the Paradox of Obesity and Survival 

in ESRD). First, the authors report a remarkably high prevalence of impaired mobility using 

accepted cutoff points for dismobility and impaired community ambulation from the general 

population.17 Second, the authors demonstrate associations of slower gait speed with a 

higher burden of comorbid conditions, higher impairment in activities of daily living, and 

lower self-reported physical function. Third, the authors show that slower baseline gait speed 

is associated with subsequent risk of all-cause mortality after adjustment for demographics, 

comorbid conditions, duration of maintenance dialysis treatment, hemoglobin level, and 

history of recent falls. Finally, slower gait speed (defined by the cutoff for limited 

community ambulation of <0.8 m/s)18 was associated with several other adverse outcomes, 

including a decline in self-reported physical functioning, higher odds of new hospitalization, 

and onset of new or progressive activities of daily living disability compared with normal 

gait speed (≥1 m/s) over a 12-month period.

The goal of the current investigation was to demonstrate the utility of gait speed 

measurement in assessing the risk of adverse health outcomes in a population with kidney 

disease treated with long-term dialysis with a high burden of comorbid conditions, disability, 

and rate of hospitalization. One important limitation of the current study is that the outcome 

of short-term mortality from any cause does not suggest specific interventions for dialysis 

patients with slow gait speed. Physical performance measures are indicators of important 

patient-centered outcomes of functional limitations and future disability. Future studies 

should focus on the associations of gait speed with more specific outcomes of preclinical 

and clinical mobility disability19 to help guide potential interventions. Another important 

limitation is that in a population with a high degree of debility, slow gait speed may simply 

be capturing the sickest patients who are at imminent risk of hospitalization, progressive 

disability, and death. Among patients treated with long-term dialysis, gait speed may be a 

consequence of disability rather than a marker of risk of functional decline. The immediate 

separation of survival curves in this study suggests that ongoing illness and disability may 

have influenced gait speed (reverse causality), which would inflate observed associations. It 

would be helpful to know the associations of slower gait speed with outcomes among 

patients with kidney disease in the early stages of decline before the onset of loss of function 

and disability when preventative measures may be most effective.

Intervening early in the course of functional decline, before the onset of mobility disability, 

provides an important opportunity for prevention in the kidney disease population treated 

with long-term dialysis. Several factors seem to justify the application of gait speed as a 
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screening tool for early detection of functional limitations in the dialysis population. First, 

falls and disability are highly prevalent and a significant public health problem in this 

population. Second, there may be a suitable window of opportunity to screen patients before 

the onset of falls and disability. The current study is an important first step in demonstrating 

that slow gait speed is associated with new or progressive activities of daily living disability 

and physical function decline. However, further validation and research in this population 

are needed to confirm that slow gait speed detects preclinical mobility limitation prior to the 

onset of disability. Importantly, the decision to screen also depends on the availability and 

accessibility to treatments that favorably alter the disability process in this population. No 

trials to date have investigated whether improvements in gait speed through exercise are 

associated with reduction in risk of falls or disability among dialysis patients.

Gait speed measurement has the potential to serve as an important adjunct to current 

standard assessment of self-reported function. It is easy to perform reliably and, unlike self-

report, is unencumbered by issues of accommodation and interindividual differences in 

environmental challenges influencing disability. Furthermore, exercise trials have 

demonstrated that gait speed and walking capacity are modifiable across the spectrum of 

kidney disease.20,21 The strong link between gait speed, daily function, and survival across a 

wide range of populations has supported its distinction as a credible clinical outcomes 

assessment measure in clinical trials.22 Current Centers for Medicare & Medicaid Services 

clinical performance measures for dialysis facilities addressing physical function include an 

annual KDQOL-36 (Kidney Disease Quality of Life-36) self-reported physical function 

assessment.23 Despite the introduction of this measure in 2008, it is unknown if there have 

been tangible improvements in patient-centered outcomes. Pragmatic trials are urgently 

needed to demonstrate whether the addition of gait speed to standard clinical practice can 

detect functional limitation leading to interventions that may prevent disability. For example, 

a cluster randomized trial could be designed comparing dialysis facilities using self-reported 

physical function with those using combined gait speed and self-reported physical function 

assessments, directing high-risk patients to receive physical therapy or rehabilitation 

focusing on preventing falls, persistent disability, and death. Algorithms currently exist for 

the screening and management of mobility limitations in patients with kidney disease18 and 

in the geriatric population.24,25 Implementation of an interdisciplinary approach to 

evaluating and treating mobility limitation and function decline has the potential to 

substantially improve patient-centered outcomes in this population burdened by disability. 

The nephrology community and patients with kidney disease potentially can benefit from the 

insight gained by observing and measuring a patient’s walk from the weight scale to the 

examination room or dialysis machine.
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Figure 1. 
Nagi disability framework. Underneath this framework is the representation of disablement 

process in kidney disease. Abbreviation: CKD, chronic kidney disease.
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