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Abstract

Background: Frailty is a clinical phenotype of decreased physiologic reserve that is associated with increased morbidity and
mortality. The most meaningful way to assess frailty in patients with end-stage kidney disease (ESKD) is unknown.
Objective: To assess the prevalence of frailty in ESKD patients using the easy-to-administer FRAIL scale and, to determine
its association with mortality, transplantation, and hospitalization.

Design: A cohort study was used.

Setting: The Ottawa Hospital, Ottawa, Ontario, Canada, was the setting of this study.

Patients: All eligible adult ESKD patients treated with dialysis from August to November 2017 at The Ottawa Hospital
were invited to participate.

Measurements: The FRAIL scale.

Methods: Eligible patients completed an exercise survey with FRAIL questions embedded within the instrument. Number
of comorbid illnesses was determined from the electronic medical record and weight loss was calculated from target weight
in the patients’ dialysis prescription. Mortality, transplant status, and hospitalizations were ascertained from the electronic
medical record 18 months later; differences by frailty status were evaluated using descriptive statistics. Kaplan-Meier and
Cox regression models were used to examine the association between frailty and transplant.

Results: Of 476 ESKD patients screened, 26| participated; 10| receiving peritoneal dialysis, 135 intermittent hemodialysis,
and 25 home hemodialysis. Thirty-nine, 145, and 77 were frail, pre-frail, and not frail, respectively. Employment status,
ethnicity, and comorbid illnesses differed significantly by frailty status, but mortality did not. In univariate analysis, frail
patients were less likely to be listed for (P = .05) and to receive a kidney transplant (P = .02). However, after adjusting
for age and modality, frailty was not statistically associated with a decreased likelihood of transplant (Hazard Ratio: 0.15;
confidence interval [CI], 0.02-1.15; P = .068). The results were similar when accounting for the competing risk of death
(P = .060). Frail patients were more likely to be hospitalized (P = .01) and spend more time in the hospital (P = .04).
Limitations: Single-center design with a relatively short follow-up and small sample size limiting the number of variables that
could be assessed in analysis. We also excluded patients who were unable to communicate in English or French and those
patients with physical limitations such as amputations, potentially affecting generalizability.

Conclusions: Frail ESKD patients as identified by the FRAIL scale are less likely to receive a renal transplant; this association
diminished statistically after adjusting for age and modality and when accounting for the competing risk of death. Frail patients
were at increased risk of hospitalization. Further study with larger patient numbers and longer follow-up is needed to
determine the usefulness of the FRAIL scale in predicting adverse outcomes.

Trial registration: Not required as this was an observational study.

Abrégé

Contexte: La fragilité est un phénotype clinique d’une réduction de la réserve physiologique et est associée a une
augmentation de la morbidité et de la mortalité. La meilleure fagon d’évaluer la fragilité des patients atteints d’insuffisance
rénale terminale (IRT) demeure toutefois inconnue.

Objectifs: Mesurer la prévalence de la fragilité chez les patients atteints d’IRT a I'aide de I'échelle FRAIL et examiner les liens
entre la fragilité et la mortalité, la transplantation et le nombre d’hospitalisations.

Type d’étude: Etude de cohorte

Cadre: L'Hopital d’Ottawa (Ontario) au Canada
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Sujets: Tous les adultes admissibles atteints d’IRT et traités par dialyze entre ao(t et novembre 2017 a 'Hépital d’Ottawa
ont été invités a participer a I'étude.

Mesures: L’échelle FRAIL mesurant la fragilité.

Méthodologie: Les patients admissibles ont répondu a un sondage sur 'activité physique ou des questions issues de I'échelle
FRAIL avaient été intégrées. Le nombre de maladies concomitantes a été obtenu a partir du dossier médical électronique et
la perte de poids a été calculée a partir du poids cible figurant dans la prescription de dialyze du patient. La mortalité, le statut
de la transplantation et le nombre d’hospitalisations ont été déterminés a partir du dossier médical électronique |8 mois plus
tard. La statistique descriptive a servi a évaluer les différences selon I'état de fragilité. Des modéles de régression de Kaplan
Meier et de Cox ont été utilisés pour examiner 'association entre la fragilité et la transplantation.

Résultats: Des 476 patients atteints d’IRT dépistés, 26| ont participé a I'étude (101 traités par dialyze péritonéale, 135 par
hémodialyse intermittente et 25 en hémodialyse a domicile). Ces patients ont été jugés fragiles (n=39), préfragiles (n=145)
ou non fragiles (n=77). La situation d’emploi, I'ethnicité et les maladies concomitantes différaient considérablement en
fonction de I'état de fragilité, mais la mortalité s’est avérée similaire. L’analyze univariée a révélé que les patients jugés fragiles
étaient moins susceptibles d’étre inscrits sur la liste d’attente (p=0,05) et de recevoir une greffe rénale (p=0,02). Cependant,
apreés correction selon 'age et la modalité de dialyze, la fragilité n’a montré aucune corrélation statistiquement significative
avec une diminution de la probabilité de subir une transplantation (RR : 0,15; IC a 95 %: 0,02-1,15; p=0,068). Les résultats
étaient similaires en tenant compte du risque concurrent de déces (p=0,060). Enfin, les patients jugés fragiles étaient plus
susceptibles d’étre hospitalisés (p=0,01), et ce, pour de plus longs séjours (p=0,04).

Limites: Le nombre de variables pouvant étre évaluées dans I'analyze est limité par le fait qu’il s’agit d’'une étude
monocentrique avec un suivi relativement court et portant sur un faible échantillon de patients. L’exclusion des patients
incapables de communiquer en anglais ou en frangais et des patients présentant des limitations physiques, notamment des
amputations, pourrait affecter la généralisabilité des résultats.

Conclusion: Les patients atteints d’IRT jugés fragiles par I'échelle FRAIL sont moins susceptibles de recevoir une greffe
rénale. Une réduction statistiquement significative de cette association a été observée apreés une correction selon I'age et la
modalité de dialyze, et en tenant compte du risque concurrent de décés. Les patients fragiles présentent également un risque
accru d’étre hospitalisés. Une étude plus approfondie sur une plus grande cohorte de patients et avec un suivi a plus long
terme est nécessaire pour déterminer l'utilité de I'échelle FRAIL pour prédire les issues défavorables.

Enregistrement de I’essai: N’est pas requis, étude observationnelle.
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What was known before What this adds

Frailty is common in patients with end-stage kidney dis- ~ The FRAIL survey is simple to use in the ESKD population
ease (ESKD) treated with dialysis and has been associated and is associated with a greater risk of hospitalization.

with increased morbidity and mortality. However, the
most clinically useful way to assess frailty such that tar-
geted interventions can be applied to the population is  Frailty is a clinical phenotype of decreased cognitive, func-
unknown. tional, and health reserve that is associated with an increased
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Components of Frail

Questions asked in survey/ Information from EMR

Score

Questionnaire

Fatigue:
Resistance:
Aerobic:
llinesses:

Loss of weight:

Score 3 or greater = frail
Score 1-2 = pre-frail
Score 0 = not frail

Are you too tired to exercise? 1
Can you climb one flight of stairs without assistance? 1
Can you walk one block without assistance? 1
Five or more illnesses (Confirmed with EMR) 1
>5% weight loss over the past year (Obtained from EMR) 1

llinesses: Heart attack, Angina, Heart Failure, Stroke, Dementia, COPD, Diabetes,
Malignancy, Osteoarthritis, Hypertension, Asthma, Kidney Disease

Figure |. Frail questionnaire.

vulnerability to stressors."? Depending on the instrument
used, 41% to 67% of end-stage kidney disease (ESKD)
patients treated with hemodialysis are classified as frail; a
prevalence that is 5-fold to 7-fold higher than in the general
population.'** Although frailty has commonly been referred
to as a geriatric syndrome, 35.4% of ESKD patients less than
65 years old were classified as frail using Fried criteria.?
Frailty in ESKD patients is more common in those individu-
als with more comorbid illnesses, female sex, increasing
age, low serum albumin, higher body mass index, unemploy-
ment, lower levels of education, inpatient dialysis initiation
and treatment with hemodialysis compared with peritoneal
dialysis.!** Independent of age, sex, number of comorbid ill-
nesses, and disability, frail ESKD patients have increased
morbidity and mortality.!* For ESKD patients with moderate
to severe frailty, there is also a lower likelihood of renal
transplantation.! In spite of the importance of frailty in ESKD
patients, there is no consensus about the most clinically
meaningful way to assess frailty in dialysis patients that may
allow for risk stratification and/or intervention.

The commonly cited Fried Frailty Index assesses frailty
by measuring 5 of its physical components directly making it
less suitable for use in large population studies or clinical
practice.? Modifications to the scale have been used in ESKD
patients with variable success and numerous other frailty
scales have been developed for the general population.?*®
The International Academy of Nutrition and Aging (IANA)
task force performed a comprehensive systematic review of
existing scales with expert opinion from a European,
Canadian, and American Geriatric Advisory Panel (GAP).
The GAP considered disability a consequence of frailty and
suggested that it not be included in frailty definitions and
assessment tools.” As a consequence of this work, the FRAIL
questionnaire was constructed and validated (Figure 1).”

The FRAIL questionnaire assesses fatigue, resistance
(defined as the ability to climb stairs), ambulation (walk a
block), number of comorbid illnesses, and weight loss of
more than 5% in the last year.'°

The primary outcome of our study was to determine the
prevalence of frailty in ESKD patients treated with hemodi-
alysis and peritoneal dialysis using the FRAIL questionnaire
within the larger context of an exercise survey.!! The second-
ary outcomes were to determine the association between
frailty and subsequent mortality, transplantation, and hospi-
talization 18 months after completion of the original survey.

Materials and Methods

This study was approved by the Ottawa Health Science Network
Research Ethics Board (Ottawa, Ontario; 20180902-01H) and
conducted in accordance with the Helsinki Declaration.

All adult (age >18 years) English- or French-speaking
prevalent ESKD patients (>3 months on hemodialysis or
peritoneal dialysis) from The Ottawa Hospital in Ottawa,
Ontario, and selected satellite dialysis units were invited to
complete an exercise survey during their clinic visits from
August to November 2017.!! Patients with disabilities that
would impair their ability to participate in a walking exercise
program such as wheelchair dependency were excluded from
the study. Patients who were unable to complete the survey
secondary to impairments in cognition, vision, or severe ill-
ness were also excluded. Completion of the survey implied
consent by study participants.

Embedded within the survey was the FRAIL Questionnaire
(Figure 1). Basic demographic information including the
participants’ age, sex, ethnic background, and marital status
was collected in the survey. Length of time on dialysis and
number of comorbid illness were obtained from the patient’s
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476 Patients were screened

U 152 patients on PD

. 295 patients on iHD

U 29 patients on home HD

A 4

102 patients did not receive a survey

82 patients declined

13 surveys were missing data

3 patients transiently did dialysis at TOH and had no
follow-up data

15 newly started renal replacement therapy within 3
months preceding survey completion

® 33 — cognitive impairment
¢ 18 — mobility impairment
¢ 1 —amputation

¢ 4 —visual impairment

® 42 — language barrier

¢ 4 —too unwell to complete

A 4

U 101 patients on PD
. 135 patients on iHD
. 25 patients on home HD

261 Patients completed survey and had follow-up data

Figure 2. Study flow.
Note. PD = peritoneal dialysis; HD = hemodialysis.

electronic medical records (EMRs) vOacis (Telus Health Inc,
British Columbia, Canada) and Nephrocare (version 7.5b,
Fresenius Inc, Bad Hombourg, Germany). The Charlson
Comorbidity Index (CCI) was also calculated for each
patient.'> Weight change during the last 12 months was cal-
culated from the patient’s dialysis orders that include a target
dry weight. If the patient had been treated with dialysis for
less than 12 months, the longest possible interval for calcula-
tion was used. However, we excluded any patient who had
been on dialysis for <3 months as weight loss during that
time might be reflective of reductions in extracellular fluid
volume as opposed to loss of lean body mass.

Eighteen months after completion of the survey, we col-
lected information about mortality, transplantation status,
number of hospitalizations (excluding transplant), average
length of hospital stay (excluding transplant), and total length
of hospital stay using patients’ EMRs.

Descriptive statistics were used to describe the patient
population, with mean and standard deviation for normally
distributed numerical variables, and median and interquartile
range otherwise and proportions for nominal variables.
Patients were categorized as frail, pre-frail, and not frail as
per the FRAIL scale system (Figure 1) with a score of =3

being frail, 1 to 2 pre-frail, and 0 being robust (non-frail).
Univariate comparisons between the 3 groups were made
using Fisher’s exact test, Student’s #-tests, Wilcoxon rank
sum tests, and chi-square tests as appropriate. We performed
a Kaplan-Meier survival analysis to assess the impact of
frailty (vs pre-frail and not frail) on mortality and likelihood
of receiving a kidney transplant. We further explored the
relationship using Cox regression after adjusting for age and
modality (variables selected a priori based on previous litera-
ture) and censoring for death. A P value of <.05 was consid-
ered significant. Descriptive analysis was performed with
JMP (version 8.0.3, SAS Inc, Cary, NC), while survival anal-
ysis models were performed with R (version 3.5.2, R
Foundation for Statistical Computing).

Results

A total of 476 patients were screened for study, 215 patients
were not included (102 were ineligible, 82 declined to par-
ticipate, 15 had started dialysis within the last 3 months, 3
were at the dialysis center short term and 13 had missing
data; Figure 2). Of the 261 patients who were included, 101
were treated with peritoneal dialysis, 135 with intermittent
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in-center hemodialysis, and 25 with home hemodialysis.
Mean age of participants was 63.3 = 15.6 years; the major-
ity (n = 164) were men (Table 1). Thirty-nine (15%) were
frail, 145 (55%) were pre-frail, and 77 (30%) were not frail.
There were significant differences between the 3 frailty cat-
egories with respect to employment status, ethnicity, and
comorbid illnesses (Table 1). Age, sex, dialysis modality,
marital status, and income did not differ between the groups.
Only 8% of frail patients compared with 25% of pre-frail
and 19% of not-frail patients were listed for transplant at
study start (P = .05).

During the 18-month follow-up period, 45 participants
died, 1 participant transferred programs, and 1 participant
recovered renal function (Table 2). Forty-three participants
received a kidney transplant and 145 patients were hospital-
ized at least once (not including hospitalizations for kidney
transplant or transplant-related complications).

The risk of death did not differ by frailty status (P = .78,
Table 2) or time to death (frail vs pre-frail and not frail [log-
rank test, P = .7]). Overall, frail patients were less likely to
receive a kidney transplant, with only 3% of frail versus 19%
of pre-frail and 20% of non-frail patients receiving a trans-
plant during the 18 months of follow-up (P = .02, Table 2;
log-rank test, P = .05, Figure 3). A Cox regression including
only frailty found frailty to be associated with a longer time
to transplant (Hazard Ratio [HR]: 0.13; confidence interval
[CI], 0.02-0.95; P = .04). After adjusting for age (HR: 0.98;
CI, 0.96-0.99; P = .03) and modality (not statistically sig-
nificant), frailty was no longer statistically associated with a
decreased likelihood of transplant (HR: 0.15; CI, 0.02-1.15;
P = .068). This result was not materially changed with
accounting for the competing risk of death (P = .060)

Frail patients were more likely to be hospitalized (P =
.01), to be hospitalized more often (P = .02), and to spend
more time in the hospital (P = .04) (Table 2). However, their
average length of stay in hospital was not different (P = .21)
compared with patients who were pre-frail or not frail.

Discussion

Patients with ESKD have a greater prevalence of frailty
using a variety of scales compared with the general popula-
tion that appears to start as renal function declines.!® Frailty
in ESKD patients has been associated with an increased risk
of morbidity and mortality.'* Moderate to severe frailty as
assessed by the Clinical Frailty Scale (CFS) has also been
associated with reduced kidney transplantation.! In spite of
the importance of frailty, the most clinically meaningful
method to assess it remains unclear. A frailty measurement
should be able to predict adverse clinical events and patient
response to therapies but also be easy to use for research
and/or clinical patient management.? Therefore, we aimed
to determine the usefulness of the FRAIL questionnaire
by embedding it within an exercise survey and assessing
outcomes of relevance, including mortality, kidney

transplantation, and hospitalization in ESKD patients treated
with dialysis.

The FRAIL questionnaire categorized a lower percentage
of our participants as frail (15%) but similar percentages as
pre-frail (55%) and not frail (30%) compared with other stud-
ies. In the study by Lee et al, 34.8% of Korean patients were
frail and 45.7% were pre-frail using the Kidney Disease
Quality of Life questionnaire to determine frailty phenotype.’
Two-thirds of incident dialysis patients in a US study were
found to be frail using a frailty construct that included poor
self-reported physical functioning, exhaustion/fatigue, low
physical activity, and undernutrition.* In another US study of
prevalent hemodialysis patients, 41.8% of participants were
frail using the Fried Frailty Index. A further 32.2% were clas-
sified as intermediately frail and 26% as non-frail.> Twenty-
six percent of incident Canadian dialysis patients had a score
of 5 or greater (1, very fit; 2, well; 3, managing well; 4, vul-
nerable; 5, mildly frail; 6, moderately frail; 7, severely frail)
and 27% were vulnerable using the Clinical Frailty Scale
(CFS).! The differences are likely due to the scales being used
and the patient populations being studied. In one study, the
percent agreement was poor between measured frailty (Fried
criteria) and perceived frailty (reported by nephrologists,
nurse practitioners, or patients).'* The average age of the pop-
ulations were different, incident versus prevalent dialysis
patients, and inclusion of different dialysis modalities in the
reported studies. We also excluded participants from our
study if they were deemed incapable of undertaking a walk-
ing exercise program likely skewing our population to the
pre-frail and not-frail categories. However, a scale the identi-
fies greater than 50% of the population in need of a targeted
intervention is not likely to be useful clinically.

In other studies, older age and female sex have been associ-
ated with frailty.!> In univariate analysis, we were unable to
show a statistically significant difference in these demographic
factors but this may be related to the overall study numbers.
On average, frail patients were 66.7 (£12.6) years compared
with 61.1 (*16) years for non-frail patients. Similarly, 46%
and 34% of frail and non-frail participants, respectively, were
women. Employment status did differ, with frail patients being
more likely to be on disability or retired compared with non-
frail patients similar to other studies.’ Ethnicity was also dif-
ferent between frail and non-frail patients. This has been
previously shown in the general population'® and may be
related to intrinsic genetic factors but there may also be cul-
tural differences in maintenance of activities of daily living or
dietary preferences leading to nutritional deficiencies that
could predispose certain populations to becoming frail. Frailty,
defined by the FRAIL questionnaire and CFS, has been asso-
ciated with hypoalbuminemia.

Unlike other studies of ESKD patients, we did not find an
association between frailty and increased mortality.!*= This
is likely a reflection of our sample size; only 39 patients were
frail limiting our ability to detect differences if they exist. We
also excluded patients who had been on dialysis for less than
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Table 1. Patient Demographics by Frail, Pre-frail, and Not-Frail Status.

Demographics Overall (N = 261) Frail (n = 39)  Pre-frail (n = 145) Not frail (n = 77) P value

Age in years (mean = standard deviation) 63.3 = 15.6 66.7 = 12.6 63.6 = 15.6 61.1 =16.0 A7

Sex M: 164 (63%) M: 21 (54%) M: 92 (63%) M: 51 (66%) 42
F: 97 (37%) F: 18 (46%) F: 53 (37%) F: 26 (34%)

Diabetes mellitus 120 31 (80%) 65 (45%) 24 (31%) <.001

Dialysis modality 29
Peritoneal dialysis 101 (39%) 16 (41%) 52 (36%) 33 (43%)
Hemodialysis 135 (51%) 20 (51%) 82 (56%) 33 (43%)

Home hemodialysis 25 (10%) 3 (8%) Il (8%) 11 (14%)

Marital status .30
No response/prefer not to answer 17 2 (5%) 8 (5%) 7 (9%)
Single/separated/divorced/widowed 100 16 (41%) 56 (39%) 28 (36%)
Married/Common Law 144 21 (54%) 81 (56%) 42 (55%)

Employment status .05
No response/prefer not to answer 8 2 (5%) 2 (1%) 4 (5%)

Full-time 31 I (3%) 17 (12%) 13 (17%)
Part-time 15 0 (0%) 6 (4%) 9 (12%)
Disability 62 12 (31%) 37 (26%) 13 (17%)
Not in paid workforce 9 I (3%) 6 (4%) 2 (3%)
Student 4 0 (0%) 3 (2%) 1 (1%)
Retired 132 23 (59%) 74 (51%) 35 (46%)

Income .34

No response/prefer not to answer 72 9 (23%) 39 (30%) 24 (31%)
Less than $10 000 18 6 (15%) 8 (6%) 4 (5%)
$10 000-$24 999 54 9 (23%) 31 (21%) 14 (18%)
$25 000-$79 999 78 12 (31%) 42 (29%) 24 (31%)

$75 000+ 39 3 (8%) 25 (17%) I (14%)

Education .65

No response/prefer not to answer 25 5 (13%) 10 (7%) 10 (13%)
Elementary or less 34 5 (13%) 23 (16%) 6 (8%)
High school 66 10 (26%) 38 (26%) 18 (23%)

Post-secondary education or higher 136 19 (49%) 74 (51%) 43 (56%)

Ethnicity .0l
White 163 25 (64%) 95 (66%) 43 (56%)

Black 21 0 (0%) 9 (6%) 12 (16%)

Arab 10 I (3%) 7 (5%) 2 (3%)

Aboriginal 9 3 (8%) 4 (3%) 2 (3%)

Other 31 7(18%) 19 (13%) 5 (7%)

Multiple ethnicities 13 I (3%) 3 (2%) 9 (12%)

Prefer not to answer/no response 14 2 (5%) 8 (6%) 4 (5%)
Charlson Comorbidity Index 449 = 2.19 64 +24 4419 3820 <.001
Wait-listed for transplant 54 (21) 3 (8%) 36 (25%) 15 (19%) .05

Note. All data as n (proportion in percentage) unless stated otherwise. M = men; F = women.

3 months when the risk of mortality is highest.!” Our study
does support the increased risk of hospitalization with frailty,
similar to other cohort studies.> Frail patients were also
more likely to have multiple hospital admissions such that
total hospital length of stay was longer for frail patients.
Early identification of frail or pre-frail patients may
allow for implementation of interventions to prevent or slow
progression of frailty with the aim to reduce adverse out-
comes and decrease the cost to the health care system. Such

interventions may include exercise programs to increase
physical strength and nutritional supplementations to miti-
gate weight loss.!82° Use of the FRAIL questionnaire allows
for identification of a focused area of intervention. Patients
who are unable to climb a flight of stairs or walk a block
may be more likely to benefit from a rehabilitation program
whereas patients with weight loss maybe more likely to ben-
efit from a dietary intervention. In a study reported by D.
Moorman et al, patients are interested in exercise programs
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Table 2. Outcomes Based on Frailty.
Outcome Overall (N = 261) Frail (n = 39) Pre-frail (n = 145) Not frail (n = 77) P value
Death/withdrew care 45 (17%) 7 (18%) 27 (19%) Il (15%) 71
Transferred | (0.4%) 0 (0%) 1 (0.7%) 0 (0%) —
Recovered | (0.4%) 0 (0%) 1 (0.7%) 0 (0%) —
Transplant 43 (16%) 1 (3%) 27 (19%) 15 (20%) .02
Any hospitalization? 145 (56%) 27 (69%) 84 (58%) 34 (44%) .0l
Hospitalization specific data (n = 145)
n of hospital stays® 2 (1-3) 2 (1-3) 2 (1-3) I (1-2) .02
Total LOS in days? Il (5.5-31.5) 17 (5-63) 13 (13-32.8) 9 (3-16) .04
Average LOS in days® 6 (3.1-12.6) 8.8 (4-15.8) 6 (3.6-13.4) 5.5 (3-10.6) 21

Note. All data as n (proportion in percentage) unless stated otherwise. LOS = length of stay.

?Median (interquartile range).
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Figure 3. Kaplan-Meier survival analysis of impact of frailty on
transplantation.

that will improve their strength and energy.!' The FITNESS
trial from the United Kingdom is currently assessing if
frailty can be lessened in hemodialysis patients through
dietary changes and physical rehabilitation.?!

Frail ESKD patients have been previously shown to be
less likely to receive a kidney transplant.! We found similar
results in our univariate analysis. The apparent effect of
frailty was unchanged when the survival analysis included
modality and age, but the association was no longer statisti-
cally significant. Kidney transplantation is the optimal treat-
ment for ESKD and dramatically alters the disease trajectory.
Early identification of frailty and pre-frailty with frank dis-
cussions about the implications of the diagnosis on likeli-
hood of receiving a kidney transplant may help patients to
remain motivated to participate in exercise or nutrition inter-
vention programs assuming the results of the FITNESS trial
are positive.

Our study has several strengths including a high response
rate (>70%) of eligible patients and almost complete follow-
up of the cohort. We have also demonstrated that the FRAIL
questionnaire is easy to administer and does identify frail
patients who are at increased risk for hospitalization and may
be less likely to receive a kidney transplant. Moreover, the
survey allows for focused interventions in areas of difficulty.
However, our study does have several limitations including
the single-center design with a relatively small sample size
and short follow-up limiting our ability to detect subgroup
differences in outcomes and numbers of variables that could
be assessed in subgroup analysis. We also excluded patients
who were unable to communicate in English or French and
those patients with physical limitations such as amputations,
potentially affecting generalizability.

Conclusions

Using the easy-to-administer FRAIL Questionnaire, 15% of
our dialysis cohort was frail. Ethnicity and employment sta-
tus were different between our frail and non-frail patients,
with the frail patients more likely to be on disability or
retired. Although increased risk of mortality was not seen in
the frail patients with ESKD, they were at an increased risk
of hospitalization with more days spent in hospital. Similarly,
frail ESKD patients were less likely to receive a transplant;
however, this association was not significant when adjusting
for age, modality, and competing risk of death. Further multi-
center studies with larger patient numbers and longer follow-
up is needed to determine the usefulness of the FRAIL scale
in predicting adverse outcomes in patients with ESKD.
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