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Abstract

Background: Frailty is associated with worse health-related quality of life (HRQOL) in older 

adults and worse clinical outcomes in adults of all ages with end stage renal disease (ESRD). It is 

unclear whether frail adults of all ages with ESRD are more likely to experience worse HRQOL.

Objective: The goal of this study was to identify factors associated with worsening HRQOL in 

this population.

Design, setting and measurements: We studied 233 adults of all ages with ESRD enrolled 

(11/2009-11/2013) in a longitudinal cohort study. Frailty status was measured at enrollment and 

HRQOL was reported (Excellent, Very Good, Good, Fair or Poor) at the initial assessment and 

follow-up (median follow-up 9.4 months). We studied factors associated with Fair/Poor HRQOL 

at follow-up using logistic regression and factors associated with HRQOL change using 

multinomial regression. All models were adjusted for age, sex, race, education, BMI, diabetes 

status, history of a previous transplant, type of dialysis and time between assessments.

Results: Fair/Poor HRQOL was reported by 28% at initial assessment and 33% at follow-up. 

47.2% of participants had stable HRQOL, 22.8% better HRQOL, and 30.0% worse HRQOL at 

follow-up (P<0.001). In adjusted models, only frailty was associated with Fair/Poor HRQOL at 

follow-up (OR: 2.79, 95% CI: 1.32-5.90) and worsening HRQOL at follow-up (RR: 2.91, 95%CI: 

1.08-7.80).

Conclusions: Frail adults of all ages with ESRD are more likely to experience fair/poor 

HRQOL and worsening HRQOL over time. Frailty represents a state of decreased physiologic 

reserve that impacts not only clinical outcomes but also the patient-centered outcome of HRQOL.
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Introduction

End stage renal disease (ESRD) greatly impacts health-related quality of life (HRQOL), a 

subjective measure of the overall impact of health status, disease processes, and treatments. 

Patients with this chronic condition have worse HRQOL compared to their healthy 

counterparts. Among adults with ESRD, worse HRQOL is associated with poor outcomes 

(1, 2); hemodialysis patients with the lowest HRQOL are at 1.93-fold increased risk of 

mortality and 1.56-fold increased risk of hospitalization (2). Most studies of HRQOL in 

dialysis patients are cross-sectional, allowing for only a snap-shot of the impact of ESRD on 

a patient’s perceived health. The majority of patients undergo dialysis until transplantation 

or death and so it is unlikely that HRQOL is static. Yet, little is known about changes in 

HRQOL for adults of all ages with ESRD.

Furthermore, it is unclear which patients with ESRD are most likely to report poor HRQOL. 

In one study of patients with ESRD, patient reported symptoms were associated with 

HRQOL (3). It is likely that there are sub-groups of patients with ESRD who are most 

vulnerable to poor HRQOL and/or likely to experience worsening HRQOL over time. One 

group of particular interest is frail adults with ESRD. Frailty, a measure of physiologic 

reserve or a patients ability to respond to stressors, was initially described and validated in 

geriatric populations (4). However, presumably due to the physiological changes associated 

with kidney disease, this phenotype is emerging as an important risk factor for clinical 

outcomes in patients of all ages with ESRD, including falls (5), hospitalization (6) and 

mortality (6). Yet little is known about the association of frailty and this patient-centered 

outcome. While frailty is associated with worse HRQOL in general populations of older 

adults (7-12), it is unclear whether frail older adults with ESRD, and even frail younger 

adults with ESRD, are more likely to experience worse HRQOL and worsening HRQOL 

over time.

A better understanding of how HRQOL changes as adults of all ages with ESRD is 

necessary to assess the overall impact of this chronic condition. Furthermore, it is important 

to understand whether frail adults with ESRD, regardless of the age, are at risk of 

experiencing worse HRQOL. The goal of this longitudinal study of 233 adults with ESRD 

was to assess the change in HRQOL over time and test whether frailty was associated with 

poor HRQOL and worsening HRQOL.

Methods

Study Design

We studied prospective, longitudinal HRQOL measurements from a cohort of 233 adults 

with ESRD (enrolled 11/2009-11/2013) who eventually received a kidney transplant (by 

5/2014). In this study, we measured HRQOL at two time periods: at the time of initial 
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waitlisting and then right before transplantation, so we were able to ascertain changes in 

HRQOL using these measurements. HRQOL was measured at both assessments and frailty 

was measured at the initial assessment. In addition, ESRD factors (sex, age, race, education, 

body mass index (BMI), diabetes, previous transplant and type of dialysis) were ascertained 

from medical records. The Johns Hopkins Institutional Review Board approved the study.

Frailty Measurement

Frailty was measured as defined and validated by Fried et al (4, 13-22) and as we have 

previously validated in ESRD and transplant populations (5, 6, 23-25). The phenotype was 

based on 5 components: shrinking (self-report of unintentional weight loss of more than 10 

lbs in the past year based on dry weight); weakness (grip-strength below an established 

cutoff based on gender and BMI); exhaustion (self-report); low activity (Kcals/week below 

an established cutoff); and slowed walking speed (walking time of 15 feet below an 

established cutoff by gender and height) (4). Each of the 5 components was scored as 0 or 1 

representing the absence or presence of that component. The aggregate frailty score was 

calculated as the sum of the component scores (range 0-5); nonfrail was defined as a score of 

0 or 1, intermediate frailty was defined as a score of 2, and frailty was defined as a score of 

≥3 as we previously have published (5, 6, 23-25).

Health-related Quality of Life (HRQOL)

HRQOL was assessed using a single question instrument for global subjective health from 

the kidney disease quality of life (KDQOL) assessment: “In general, would you say your 

health is…”. Participants reported HRQOL as being “Excellent”, “Very Good”, “Good”, 

“Fair” or “Poor” at both assessments. We used logistic regression to identify factors 

associated with reporting fair or poor HRQOL at follow-up; the model was adjusted for age, 

sex, race, education, BMI, previous transplant, type of dialysis and time between 

assessments.

Changes in HRQOL

Then we estimated the change in HRQOL score: no change in HRQOL, worse HRQOL, or 

improved HRQOL. Next, we identified predictors of HRQOL change (no change vs. 

improved HRQOL; worse HRQOL vs. improved HRQOL) using multinomial regression. 

This regression model allows for different associations between the predictors of HRQOL 

change and the different levels of the outcome (improved HRQOL, no change, or worse 

HRQOL). We adjusted for age, sex, race, education, BMI, previous transplant, type of 

dialysis, diabetes and time between assessments as potential predictors.

Statistical Analysis

For all analyses, a P value <0.05 was considered significant. All analyses were performed 

using STATA 12.0 (College Station, Texas).
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Results

Study Population

Participants were an average of 53.3 years old (SD=14.0, range 18-82), and 24.9% were 65 

and older; 42.1% were female, 31.8% were African American, 60.1% hemodialysis patients, 

14.2% were peritoneal dialysis patients, 18.9% had diabetes, and 21.0% had received a 

previous kidney transplant. 23.6% of participants were frail. The median time between the 

initial and follow-up assessment was 9.4 months (IQR: 6-16 months.

HRQOL at the Initial Assessment

At the initial assessment, 10.7% reported excellent health, 23.6% very good health, 37.3% 

good health, 18.9% fair health and 9.4% poor health. Frailty was associated with HRQOL at 

the initial assessment (P<0.001, Table 1). There was an increase in prevalence of frailty with 

worsening HRQOL among those who reported very good, good, fair or poor HRQOL. 

Notably, 59.1% of participants who reported poor HRQOL at the initial assessment were 

frail (Table 1).

HRQOL at Follow-up

By follow-up, HRQOL worsened overall; 10.7% reported excellent health, 18.0% very good 

health, 28.6%, good health, 24.0% fair health and 8.6% poor health (Table 2). A higher 

percentage of participants reported fair/poor health at follow-up than at the initial assessment 

(32.6% vs. 28.3%).

Frailty and HRQOL at Follow-up

Similar to the initial assessment, frailty was associated with HRQOL at the follow-up 

assessment (P=0.01) (Figure 1 and Table 2). Frailty was more common among participants 

who reported poor HRQOL: 28.0% of those with excellent health were frail, 11.9% of those 

with very good health, 17.8% of those with good health, 33.9% of those with fair health and 

40.0% of those with poor health. In the adjusted models, frailty was the only factor that was 

associated with HRQOL (Table 3); participants who were frail at the time of initial 

assessment were at 2.79-fold (95% CI: 1.32-5.90) increased odds of reporting fair or poor 

HRQOL at follow-up.

Change in HRQOL

HRQOL remained stable in 47.2% of participants, improved in 22.8%, and worsened in 

30.0% (Figure 2) and this general shift towards worse HRQOL was statistically significant 

(P <0.001) (Table 4). Among those who reported excellent HRQOL at the initial assessment, 

64.0% reported worsening HRQOL at follow-up (28.0% reported very good health, 28.0% 

reported good health and 12.0% fair health). In contrast, among those who reported poor 

health at the initial assessment 27.3% reported fair health, 18.2% reported good health and 

13.6% reported very good health at follow-up. The overall pattern of change in HRQOL 

suggested that most participants had stable HRQOL but when there was a change in 

HRQOL it was more likely to be worse by one or two categories.
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Frailty and Change in HRQOL

Participants who were frail at the initial assessment were 2.91-fold (95% CI: 1.08-7.80) 

more likely to report worse HRQOL at follow-up (Table 3). Importantly, the association of 

frailty at initial assessment and change in HRQOL was independent of age, sex, race, 

education, BMI, diabetes, previous transplant, type of dialysis and time between 

assessments. No other factors were associated with a change in HRQOL over follow-up.

Discussion

In this single-center prospective study of adults with ESRD, 47.2% reported stable HRQOL, 

but when there was a change in HRQOL it was most likely to be towards worse HRQOL. 

Importantly, we identified frail adults of all ages with ESRD as being high risk for 

worsening HRQOL: frail patients were more than twice as likely to report fair or poor 

HRQOL and nearly three-times as likely to experience a decline in HRQOL. In fact, frailty 

status was the only factor that was associated with HRQOL and change in HRQOL in our 

study. Our findings highlight frail ESRD patients as a highly vulnerable population that is 

significantly impacted by their health status, regardless of their age.

Findings from a prospective study of adults with CKD suggest that HRQOL declines 

proportionally to the severity grade of CKD (26). While this study explored factors 

associated with change in specific domains of HRQOL, they did not include novel risk 

factors. Our findings extended the previous work on change in HRQOL for adults with 

ESRD and suggest that a novel marker of physiologic reserve is also an important driver of 

HRQOL in adults of all ages with ESRD

We have previously demonstrated that frail patients on dialysis of all ages are at high risk of 

falls, hospitalization, and mortality (5, 6), this work extends the previous findings to include 

a patient-centered outcome. It is possible that frailty not only captures a patient’s ability to 

withstand stressors like those associated with ESRD, but frailty also leads to worse and 

declining HRQOL because frail patients experience more adverse clinical outcomes like 

falls and hospitalizations.

While HRQOL is often critiqued because it a subjective measure of the impact of a disease 

or treatment, this is actually a strength of our study because we capture the overall patient-

centered impact of ESRD. We were able to measure changes in HRQOL which has not been 

previously characterized in frail adults; the longitudinal nature of our study is a clear 

strength. Additionally, we have ascertained a prospective measurement of a validated, 

objective frailty instrument to capture decreased physiologic reserve (4). One of the main 

limitations of the study is that we have only a single instrument to measure HRQOL which 

is not specific to kidney disease.

In this study of adults of all ages with ESRD, those who were frail were most vulnerable to 

fair or poor HRQOL and worsening HRQOL. We were able to demonstrate that frail ESRD 

patients are not only at risk of poor clinical outcomes but also a patient-centered outcome, 

HRQOL. Frail ESRD patients may be targeted for interventions to improve their outlook on 

their health and cope with ESRD.
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Figure 1. 
HRQOL Among Adults with ESRD by Frailty Status. Frail adults with ESRD of all ages 

were more likely to report fair or poor HRQOL at follow-up
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Figure 2. 
Change in Health-related Quality of Life (HRQOL)
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Table 4

Change in Health-related Quality of Life (HRQOL) for Adults with ESRD (P <0.001) (n=233)

Initial Assessment Follow-up

Excellent Very Good Good Fair Poor

Excellent 32.0% 28.0% 28.0% 12.0% 0

Very Good 20.0% 32.7% 34.6% 12.7% 0

Good 3.5% 12.6% 58.6% 18.4% 6.9%

Fair 6.8% 6.8% 20.4% 54.6% 11.4%

Poor 0 13.6% 18.2% 27.3% 40.9%

The percentage of participants who reported excellent, very good, good, fair and poor HRQOL at the follow-up by their HRQOL status at the initial 
assessment (row percentages are provided).
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