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Frailty and chronic kidney disease: associations and implications

Fragilidade e doenca renal cronica: associacoes e implicagoes

ABSTRACT

Introduction: Frailty and its association
with chronic kidney disease (CKD) has
been established previously. The present
study examined this association further
by studying the distribution of frailty
among groups defined by different stages
of the disease. It also identified associated
health deficits and explored their
association with estimated glomerular
filtration rate (eGFR) and urine albumin
creatinine ratio (UACR). Methods: A
cross-sectional survey was conducted on
90 non-dialysis dependent CKD Stage
1-4 patients, recruited in three stratified
groups of 30 participants each based on
the stage of disease. Frailty was assessed
using Fried’s frailty criteria and associated
health deficits were recorded using a pre-
determined list. Depression was screened
using a 4-point depression scale. Results:
21.1% of the participants were frail and
43.3% were pre-frail. The proportion of
frailty in CKD groups A (Stages 1 and 2),
B (Stage 3a), and C (Stages 3b and 4) was
10%, 13.3%, and 40 %, respectively. The
association of health deficits including
co-morbidities, physical parameters,
mental status, daily activities, etc. with
UACR, eGFR, and CKD stages was not
statistically significant. Nearly one in two
frail participants was depressed compared
with 14% among non-frail participants.
Conclusion: The skewed distribution of
21% frail subjects identified in our study
indicates an association between frailty
and advancing kidney disease. Frail
individuals had a lower eGFR, higher
UACR, were more likely to be depressed,
and had higher count of health deficits
and poorer performance on Barthel
Index of Activities of Daily Living and
WHOQOL. Early identification of
depression would improve care in these
patients.

Keywords: Renal Insufficiency, Chronic;
Frailty; Depression; Glomerular Filtration
Rate.

Resumo

Introducao: Fragilidade e sua associagio com
DRC foram estabelecidas anteriormente.
O presente estudo aprofundou esta
associacdo, estudando distribuicio da
fragilidade entre grupos definidos por
diferentes estdgios da doenca. Também
identificou déficits de saiade associados
e explorou sua associacio com taxa de
filtracio glomerular estimada (TFGe)
e relacio albumina/creatinina urindria
(RAC). Métodos: Realizou-se uma pesquisa
transversal em 90 pacientes com DRC
Estdgios 1-4 ndo dependentes de didlise,
recrutados em trés grupos estratificados
de 30 participantes cada, conforme
estdgio da doenga. Avaliou-se fragilidade
usando os critérios de fragilidade de
Fried e registraram-se os déficits de
saude associados usando uma lista pré-
determinada. A depressio foi verificada
utilizando a escala de depressao de 4 pontos.
Resultados: 21,1% dos participantes
eram frageis e 43,3% eram pré-frageis. A
proporcao de fragilidade nos grupos de
DRC A (Estagios 1 e 2), B (Estagio 3a), e C
(Estagios 3b e 4) foi de 10%, 13,3%, 40%
respectivamente. A associa¢io de déficits de
saude, incluindo comorbidades, pardmetros
fisicos, estado mental, atividades didrias etc.
com RAC, TFGe e estagios da DRC nao foi
estatisticamente significativa. Cerca de um
em cada dois participantes frageis estava
depressivo comparados com 14 % entre ndo
frageis. Conclusio: A distribui¢do enviesada
de 21% dos individuos frageis identificados
em nosso estudo indica associacio entre
fragilidade e doenga renal progressiva.
Individuos frageis apresentaram menor
TFGe, maior RAC, eram mais propensos a
depressdo, tinham maior indice de déficits
de saide e desempenho inferior no Indice
de Atividades da Vida Didria de Barthel e
WHOQOL. A identificagio precoce da
depressao melhoraria o atendimento desses
pacientes.

Descritores: Insuficiéncia Renal, Cronica;
Fragilidade; Depressdo; Taxa de Filtracdo

Glomerular.
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INTRODUCTION

Frailty, a well-established biologic syndrome of
decreased reserve and resistance to stressors, resulting
from cumulative declines across multiple physiologic
systems, causes increased vulnerability to adverse
outcomes. A systematic review revealed that the
prevalence of frailty ranged from 7% among the
community dwellers with chronic kidney disease (CKD)
(stage 1-4) to 73% in a cohort of patients undergoing
haemodialysis'. The incidence of frailty was found to
increase with reducing glomerular filtration rate (GFR).
The overall prevalence of frailty in patients suffering
from end stage renal disease undergoing hemodialysis
was found to be 46%?2. Over 40% of these patients
are under 40 years of age and over three quarters are
over 60 years of age. Frail individuals account for 42%
of those on regular hemodialysis®. Of these, 35% of
younger patients and 50% of older ones are frail.

Frailty has been recognized as an aggregate of
multiple small molecular-level injuries, which can be
genetic, environmental, or random, and manifest over
time as decreased resilience, reduced adaptability,
and impaired homeostasis. CKD itself, is a state of
accelerated metabolic aging, associated with protein-
energy wasting, anemia, chronicinflammation, acidosis,
hormonal disturbances, oxidative stress, insulin
resistance, vascular calcification, osteoporosis, and
accumulation of advanced glycation end-products*.
Their association probably makes the injury
worse resulting in further and accelerated damage.
Due to this impaired homeostasis, frailty may be
associated with loss of muscle mass and mortality, in
addition to a higher risk of falls, functional decline,
hospitalization, and institutionalization.

Among National Health and Nutrition Examination
Survey (NHANES) participants aged 20 to 81 years,
all stages of CKD, including microalbuminuria with
preserved kidney function (estimated glomerular
filtration rate [eGFR]| > 60 mL/min/1.73 m?), were
associated with significantly higher odds of frailty
compared with individuals without CKD’. A higher
risk of hospitalization and death has been found to
be associated with frailty in incident dialysis patients.
Also, frail patients start dialysis at a higher eGFR on
average than non-frail patients. If frailty was secondary
to uremia, initiation of dialysis would improve frailty
in such patients. Loss of muscle mass, which is central
to the construct of frailty, leads to lower creatinine
generation with resultant overestimation of eGFR by
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creatinine-based equations, leading to higher eGFR
at dialysis initiation. If frailty in these patients were
secondary to uremia, it would improve upon initiation
of dialysis. However, it appears that dependence in
activities of daily living (ADLs) increases after dialysis
initiation®.

Several studies demonstrated that frailty could
be reversed or attenuated by interventions such as
physical exercise and rehabilitation, nutritional
supplementation, cognitive training, psychological
intervention, etc. Thus, identification of frailty in
non-dialysis dependent (NDD)-CKD patients may
facilitate targeted interventions which may add
to survival advantage and defer initiation of early
dialysis.

The present study aimed to examine the
association between CKD and frailty by evaluating
the distribution of frailty among groups defined by
different stages of the disease. The study also aimed
to identify co-morbidities and associated health
deficits among these subjects and their association
with estimated glomerular filtration rate (¢GFR) and
urine albumin creatinine ratio (UACR). Furthermore,
the study tried to ascertain previously unidentified
confounders in this relationship.

MeTHODS

This cross-sectional study included ninety adult
patients between 18-635 years of age who attended the
out-patient department, the in-patient department,
and the Nephrology Clinic of the Department of
Medicine of UCMS and GTB Hospital, Delhi,
with evidence of CKD between stages 1 to 4 after
they provided a written and informed consent to
participate. CKD was defined by serum creatinine
based on the CKD Epidemiology Collaboration
(CKD-EPI) equation as an estimated eGFR of <90
mL/min/1.73m?> or the presence of albuminuria
(spot urinary albumin:creatinine ratio (UACR)
of >30 mg/g)”. UACR was used as a marker for
kidney function. Urinary albumin was estimated by
nephelometry and urinary creatinine was estimated
using Jaffe’s method®. UACR was calculated manually
by finding the ratio of the two values.

Study subjects were divided into three groups of
thirty participants each based on the eGFR:

e GROUP A: Stage 1 CKD + Stage 2 CKD
e GROUP B: Stage 3a CKD
e GROUP C: Stage 3b CKD + Stage 4 CKD



Subjects were evaluated for frailty and CKD,
and details regarding their clinical and demographic
features were recorded. There are several operational
definitions of frailty that are usually rule-based such
as the widely used phenotypic model developed
by Fried et al.” where a person is classified as frail
if three or more symptoms are present. Counting
deficits and summing the number of impairments in
the cumulative deficits model is another way to define
frailty as proposed by Searle et al.'® The phenotypic
model and the cumulative deficits model show
considerable overlap and statistical convergence!'.

The frailty phenotype was determined using the
Fried’setal.’ criteria. Participants with three or more of
the characteristics: weakness, slowness, unintentional
loss of weight of 4.5 kg or more, exhaustion and
low physical activity, were considered to be frail. In
addition, health deficits were assessed using a pre-
defined list of co-morbidities and deficits (appendix A)
based on a method described by Searle et al.'® Deficits
covered various aspects of health including co-
morbidities, family composition, physical parameters,
mental status, social profile, psychological profile,
daily activities, and health-related complaints. Apart
from CKD and hypertension, polypharmacy, BMI,
tachycardia, grip strength, DM, hospitalization,
smoking, vision problems and headache were the
most common deficits found in our study.

Furthermore, the participants were evaluated for
depression using the 4-point depression scale!?. Those
with scores of two or more were considered depressed.
The Get-up-and-go test was performed and those who
took more than 16 seconds to complete the test were
considered to have failed the test'. The Folstein Mini
Mental State Examination (MMSE) was performed
and a memory was assessed with a total score of 30.
Those who scored less than 24 (if literate) or 13 (if
illiterate) were considered cognitively impaired'. The
World Health Organization Quality of Life Brief
(WHOQOL-BREF) questionnaire was administered
to assess the quality of life of study participants and
the transformed score for each domain was obtained".
A higher score denotes that the quality of life is good,
whereas a lower score denotes that the quality of
life is poor. The Barthel’s index of activities of daily
living was used to evaluate physical function and
dependence. The score ranges from 0-99, and a higher
score indicates lower dependency. Blood and urine
samples were collected for analysis of urine routine
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microscopy, hemoglobin, erythrocyte sedimentation
rate (ESR), semi-quantitative C-reactive protein,
blood sugar (fasting and post-prandial), kidney
function test, liver function test, lipid profile, urine
albumin-creatinine ratio, and eGFR.

The data was analyzed using Stata software
(Version 13, Stata Inc, USA). Descriptive analysis
was presented using means (standard deviations)
and proportions (frequency and percentages). The
difference in the proportion of frail subjects was
compared between different groups. One-way
analysis of variance, Chi-square test (Fisher’s exact
test when applicable), and Student’s ¢-test were used
to study the difference between groups, as applicable.
The association between number of health deficits
and eGFR and UACR was assessed using Spearman’s
correlation coefficient. After univariate analysis,
multiple logistic regression models were developed to
explore the relationship between frailty and kidney
disease and identify factors that may predict frailty
after adjusting for chronic kidney disease.

The study was approved by the Institutional Ethics
Committee for human research at our institution and
participants were enrolled only after they signed an
written informed consent.

ResuLts

DEMOGRAPHIC PARAMETERS

A total of 90 participants were included in three
groups (thirty each), stratified by the stage of CKD.
The mean age of the participants was 49 years
(£12.4). There were 51 (56.7%) women. The mean
body mass index of the participants was 22.8 kg/m?
(£5.1). Of our subjects, 19 (21.1%) were frail. The
baseline parameters of all the participants in the three
groups are presented in Table 1.

FacTtors AFFECTING FRAILTY

Univariate analysis of the distribution of independent
variables with frailty indicated associations with
depression, performance on Barthel’s ADL index, and
WHOQOL. Nine (47%) of the frail participants were
depressed while only 11 (15.5%) of those who were
not frail had depression. Frail individuals performed
poorly on Barthel’s ADL (18.1 vs 20) and had a
lower score on the WHOQOL scale. Frail subjects
identified according to Fried et al.” were not evenly
distributed between groups; most of them — 12 (40%) —
were in Group C (p < 0.01). The mean eGFR was
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TABLE 1 BASELINE CHARACTERISTICS OF THE PARTICIPANTS

Variable S\IO:%OA) (G’\;OJEOB) (G,\;o:ugoc) (NTO;?;O) Significance
Age (years) 474 £ 13.4 51.6 + 11.8 48.0 +12.0 49.0+ 124 0.4
Male (%) 15 (50.0) 14 (46.67) 10 (33.33) 39 (43.33) 0.4
Married (%) 26 (86.67) 23 (76.67) 26 (86.67) 75 (83.33) 0.03*
BMI (kg/m?) 22.3 4.1 232 4.7 229 +6.3 228 +5.1 0.8
SBP (mmHg) 135.6 = 22.5 143.3 = 20.1 1376 £ 22.3 138.8 = 21.6 0.4
DBP (mmHg) 81.3 £ 115 85.0+14.4 84.9 = 11.0 83.7x12.4 0.4
Get up and go time (s) 10.7 £ 3.3 11 +£5.1 11.3+4.0 11.0+4.2 0.9
MMSE 26.9+4.0 26.5 + 3.6 258+ 34 26.4 + 3.7 0.5
Barthel's ADL Score (0-20) 19.8 +0.8 19.9+0.5 19.1+25 19.6 + 1.6 0.1
Pill burden 8.8+3.8 1.1 £33 122 +4.0 10.7 £ 3.9 0.002*
Falls present (%) 5 (16.67) 5 (16.67) 4 (13.33) 14 (15.56) 0.9
Depression 4 (13.33) 6 (20.00) 4 (13.33) 14 (15.56) 0.6
Hemoglobin 121 +£23 11.7 £ 1.8 10.8 = 1.7 11.5+2.0 0.03*
Blood urea (mg/dL) 30.0+99 39.9 =+ 13.1 60.8 = 21.1 43.5 +20.0 -
Serum creatinine (mg/dL) 1.0+0.2 14 +0.2 22+05 1.5+0.6 -
Serum protein (g/dL) 72 £ 1.1 71 £0.6 70+ 0.8 71 0.9 0.5
Serum cholesterol (mg/dL) 165.6 + 52.7 164.1 + 38.4 168.3 £ 99.7 166.0 + 68.0 0.97
UACR (mg/g) 230.4 + 316.6 193.2 £ 243.8 6072 +1040.2 343.6 + 663.3 -
eGFR (mL/min) 81.2 + 16.6 50.7 + 4.9 29.6 £ 8.0 53.8 + 23.9 -
Frail 3(10.0) 4 (13.3) 12 (40.0) 19 (21.1) <0.01*
Weak handgrip 7 (23.3) 7 (23.3) 16 (53.3) 30 (33.3) 0.02*
Slow gait speed 3(10.0) 4 (13.3) 7 (23.3) 14 (15.6) 0.3
Weight loss 3(10.0) 1(03.3) 9 (30.0) 13 (14.4) <0.01*
Exhaustion 3(10.0) 8 (26.7) 9 (30.0) 20 (22.2) 0.1
Low Activity 14 (46.7) 13 (43.3) 18 (60.0) 45 (50.0) 0.4
Count of deficits 4.5(3,7) 5(4,7) 4(3,9) 5(3,7) 0.96

Data are presented as mean (+standard deviation) or median (interquartile range) or number (percentage) as_applicable. SBP: Systolic Blood
Pressure; DBP: Diastolic Blood Pressure; ADL: Activities of Daily Living; MMSE: Mini Mental State Examination; QOL: Quality of Life; UACR: Urine-
Albumin Creatinine Ratio; eGFR: estimated Glomerular Filtration Rate. *p < 0.05.

significantly lower in frail subjects (44.2 = 26.8 mL)
compared to those who were not frail (56.4 + 22.6 mL;
p = 0.047). At the same time, urine ACR was
significantly higher in frail subjects (617.9 = 1216)
compared to those who were not frail (270.2 = 392;
p=0.04). The univariate analysis of frailty is presented
in detail in Table 2.

After adjusting for age, sex, depression, and
cognitive impairment, patients in Group C were found
to be 9 times more likely to be frail compared to those
in Group A (OR = 8.9; p = 0.009) in multivariate
logistic regression analysis. Those depressed were 6
times more likely to be frail after adjustment (OR = 6.3;
p = 0.005). The results of the logistic regression
analyses are presented in Table 3.
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HeaLtH DericiT CounTt AND FraiLTY IN CKD

A median count of five deficits (IQR; 3, 7) was
observed in our study subjects. The maximum count
of deficits was 24. A histogram of count of deficits is
shown in Figure 1.

The median deficit count was 7 (IQR, 6, 16) in
those identified as frail by Fried et al.” phenotype index
and 4 (IQR, 3, 6) in those classified as not frail. The
median counts were significantly different between
frail and non-frail participants (Fisher’s exact; p <
0.001). A box plot of deficit counts in frail and non-
frail individuals is presented in Figure 2. A receiver
operator characteristic curve analysis revealed an area
under the curve (AUC) of 0.8 (95% CI: 0.7, 0.9). A
count greater than 6 was able to characterize frail
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TABLE 2 COMPARISON BETWEEN FRAIL (FRIED’S PHENOTYPE) AND NON-FRAIL PARTICIPANTS

varieble ’(\Inoz f;?l)l mialwlg) mTZtg‘O) el
Age (years) 48.2 +12.9 52.2 +10.0 49.0+12.4 0.2
Male sex (n, %) 29 (40.85) 10 (52.63) 39 (43.33) 0.357
Married (n, %) 59 (83.10) 16 (84.21) 75 (83.33) 0.633
BMI (kg/m?) 227 £ 4.6 23.2+6.6 228 +5.1 0.7
SBP (mmHg) 138.3 + 20.6 141.0 £ 25,5 138.8 + 21.6 0.6
DBP (mmHg) 83.6 +12.3 84.2 +12.8 83.7+ 124 0.9
Timed get up and go test (s) 10.1 £ 2.1 142 +73 11.0+4.2 <0.001*
Barthel’s ADL Score (0-20) 20.0 £ 0.0 18.1 £ 3.1 196 + 1.6 <0.001*
MMSE 26.6 + 3.8 255+ 3.2 26.4 3.7 0.2
Pill burden 10.4 =+ 3.9 11.6+4.0 10.7 £ 3.9 0.3
History of falls (n, %) 9 (12.68) 5 (26.32) 14 (15.56) 0.145
Depressed (n, %) 10 (14.29) 9 (45.00) 19 (21.11) 0.003*
WHOQOL-BREF

Physical domain 64.5 453 60.4 +18.0 <0.001*
Psychological domain 62.1 53.1 60.2 £ 9.3 <0.001*
Social domain 68.0 60.5 66.4 + 14.5 0.046*
Environmental domain 64.7 54.3 62.5+ 145 0.005*
Hemoglobin (g/dL) 11.6+2.0 11.2 £1.9 11.5+2.0 0.4
Blood urea (mg/dL) 421 +19.7 48.9 + 20.7 43.5 +20.0 0.2
Serum creatinine (mg/dL) 1.4 +0.6 1.8+0.7 1.56+0.6 0.01*%
Serum protein (g/dL) 72 +0.8 6.9+10 71+0.9 0.3
Serum cholesterol (mg/dL) 163.0 + 45.2 1773 £ 1214 166.0 = 68.0 0.4
UACR (mg/g) 270.2 £ 391.9 6179 + 1215.6 343.6 + 663.3 0.04*
eGFR (mL/min/1.73m?) 56.4 + 22.6 44.2 + 26.8 53.8 +23.9 0.05*
Count of deficits 4 (3, 6) 7 (6, 16) 5(3,7) <0.001*

Data are presented as mean (+standard deviation) or median (interquartile range) or number (percentage) as applicable. SBP: Systolic Blood
Pressure; DBP: Diastolic Blood Pressure; ADL Activities of Daily Living; MMSE: Mini Mental State Examination; QOL: Quality of Life; UACR: Urine
Albumin Creatinine Ratio; eGFR: estimated Glomerular Filtration Rate. *p < 0.05.

TaBLE 3 CRUDE AND ADJUSTED ODDS RATIOS FOR FRAILTY IN LOGISTIC REGRESSION ANALYSES

Variable Crude OR (95% Cl) Adjusted OR (95% ClI) P value
Age 1.03 (0.98-1.08) 1.00 (0.94-1.06) 0.9
Sex 1.61 (0.58-4.45) 4.30 (0.94-19.65) 0.06
Depression 4.91 (1.62-14.84) 6.30 (1.72-23.10) 0.005
Cognitive impairment 0.92 (0.81-1.05) 0.85 (0.71-1.03) 0.09
CKD Group A (reference category) 1 1

CKD Group B 1.38 (0.28-6.80) 1.47 (0.23-9.21) 0.7
CKD Group C 6.00 (1.48-24.30) 8.91 (1.74-45.66) 0.009

OR: Odds Ratio, Cl: Confidence Ratio, CKD: Chronic Kidney Disease.

individuals with a sensitivity of 0.79 and a specificity
of 0.72. The ROC graph is presented in Figure 3.
The median deficit count was not significantly
different between the groups defined by CKD stage.
The count of deficits showed a significant correlation

with UACR (r = 0.4; p < 0.001) but not with eGFR
(p < 0.4). However, the association between UACR
and count of deficits could be biased due to the
presence of outliers, as shown in Figure 4. A box plot
of count of deficits is presented in Figure 5.

Braz. J. Nephrol. (]J. Bras. Nefrol.) 2023. Abead of print
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Figure 2. Health deficit counts by frailty status. The median counts
were significantly different between frail and not frail participants
(Fisher exact; p < 0.001).
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Figure 3. Receiver operator characteristics curve for frailty and deficit
count. Area under the curve (AUC) = 0.8 (95% CI: 0.7 0.9). A count
greater than 6 was able to classify frail individuals with a sensitivity of
0.79 and a specificity of 0.72.
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Figure 4. Health deficit counts and urine ACR. Scatter plot shows
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Figure 5. Health deficit counts by study groups of NDD-CKD. The
median deficit count was not significantly different between the
groups defined by CKD stage. NDD CKD: Non-dialysis-dependent
chronic kidney disease; GROUP A: Stage 1 CKD + Stage 2 CKD;
GROUP B: Stage 3a CKD; GROUP C: Stage 3b CKD + Stage 4 CKD.

Discussion

Of the 90 participants included in our study, 19 were
identified as frail using the Fried’s phenotype index.
Of those, three (10%) were in group A, four (13.3%)
in group B, and twelve (40%) in group C, indicating
an association between frailty and advancing kidney
disease. The mean estimated GFR was lower (44.2 mL)
and ACR was higher (617.9) in frail subjects compared
to those who were not frail (56.4 mL and 280.2,
respectively). Frail subjects were more likely to be
depressed, had a higher count of health deficits,
poorer performance on the Barthel’s ADL index, and
lower scores on the WHOQOL.

FraiLTy ano CKD

The occurrence of frailty as defined by Fried’s criteria
was 21.1% in our study. Mansur et al.', in Brazil,



conducted a study with 61 pre-dialysis CKD patients
of stages 3-5 and found a 42.6% prevalence of frailty.
Lee et al.'” in 2014 in Korea recruited 168 CKD
subjects of stage 2-4 and found a 37.5% prevalence
of frailty. These studies showed greater prevalence of
frailty, which may be due to various factors. Firstly,
the mean age of participants in our study was 49
years compared to 60.5 years in the Brazilian study
and 62.5 years for women and 67.8 years for men
in the Korean study. Secondly, none of these studies
included stage 1 CKD subjects and both included
more patients with higher CKD stages. Furthermore,
the comparison between various studies may not be
appropriate due to different frailty criteria used and
varying characteristics of studied populations.

FraiLTY AND HEALTH DEFICITS

A significant association between frailty and health
deficits was found in our study. Hubbard et al.’®
investigated whether CKD could be studied using
frailty index and found a good correlation between
CKD and modified frailty phenotype. Drost et al."
in 2013 in the Netherlands studied 95 end-stage
renal disease (ESRD) patients and found that broader
definitions like frailty index provide higher prevalence
compared to a physical assessment.

HeattH Dericits, EGFR ano UACR

Our study did not find significant associations
between health deficits and eGFR and UACR. It is
possible that the small difference in mean deficits that
we observed could not reach statistical significance
due to the small sample size. Also, deficits were
assessed with equal weight, thereby underestimating
some parameters and overestimating others, and this
may have weakened the association between deficit
count and eGFR and UACR. Similar to our study,
Mansur et al.'¢ and Drost et al."” also did not find any
association between frailty and eGFR in their studies.
Loaiza-Félix et al.?’ in 2012-13 in Mexico compared
a group of 35 type-2 diabetes mellitus patients
with frailty to a control group of 35 frail patients
without diabetes. They did not find any association
of proteinuria with frailty in diabetic nephropathy
patients.

FraiLTY COMPONENTS

Low physical activity was the most common deficit,
present in 50% of participants, followed by weakness,

which was present in 32.2% of participants.

Association between frailty and chronic kidney disease

Roshanravan et al.?' found that the most common
frailty components were inactivity (35.1%), exhaustion
(31.8%), and slowness (25.9%). Delgado et al.?? studied
812 participants of the Modification of Diet in Renal
Disease study and found that the most common frailty
components were low physical activity (47%) and poor
physical function (23%). Fried’s frailty phenotype, a
construct based on individual component questions,
may be complex to interpret in different cultural contexts
and should be viewed in an appropriate perspective.

It has been observed earlier that loss of muscle mass
is central to the development of the frailty syndrome.
In CKD, handgrip strength has been recommended
as a surrogate measure of protein-energy status and
functional status?’. The current research also found
a significant association between CKD severity and
handgrip strength. While the proportion of subjects
with weak handgrip strength was 23.3% in CKD
Group A and Group B, it was more than double
(53.3%) in the CKD Group C that had the highest
severity of CKD.

DepPressioN, FuncTionaL AGeEING, QUALITY OF LIFE
AND FraiLTY IN CKD

We report an association between depression,
QOL, ADL, and frailty. Bautovich et al.** reviewed
the prevalence, pathogenesis, associations, and
management of depression in CKD and reported a
prevalence of nearly 20%. John Sy et al.* observed a
significant association between depressive symptoms
and frailty at baseline in a dialysis cohort, which was
similar to what has been observed in the non-dialysis
population (pooled OR 2.64, 95% CI 1.59-4.37 in
meta-analysis). They reported that both frailty and
depressive symptoms were independently associated
with higher mortality compared to patients who were
not frail and did not have depressive symptoms?®,
The authors further
between frailty and activities of daily living. In the
Cardiovascular Health Study, 12% of individuals with
kidney disease had impairment in activities of daily
living compared with 7% of those without CKD?"2.
In the NHANES study, 17% of adults above 65
years of age without CKD reported difficulty with
ADL and 23% reported difficulty with instrumental
ADL. The corresponding percentages for those with
eGFR below 60 mL/min/1.73 m? were 25% and
36%, respectively®. A significant association of frailty
with all the four domains of WHOQOL was found,
with physical domain having the strongest relation.

noted an association
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Barros et al.? used WHOQOL-BREF to assess QOL
in 104 adult patients with ESRD and found that the
physical domain was the most significant factor
influencing QOL. Mansur et al.'* assessed QOL in
Brazilian NDD CKD patients using SF-36. He observed
that frailty correlated with all QOL domains except
social domain. Lee et al. assessed QOL in Korean NDD
CKD patients using SF-36 version 2 and found that
frailty affected both mental and physical QOL in NDD
CKD patients.

A greater proportion of our participants were
functionally active, having been recruited from a
hospital out-patient clinic, which requires a minimum
ability to visit the hospital.

STRENGTHS AND LIMITATIONS

Health deficits used in our study were designed
specifically for an Indian population. The association
of eGFR and UACR with health deficits has not been
studied previously. To the best of our knowledge, this
is the first study exploring the role of depression in the
relationship between frailty and CKD. Our study did
not include patients who receive regular dialysis due to
advanced and end-stage renal disease and hence, is not
representative of the entire spectrum of CKD. It would
be interesting to study the progression of frailty with
advancing renal disease. Our study includes equal number
of cases in the three groups defined by CKD stage. This
equality is not representative of the CKD prevalence
in the community. Furthermore, various parameters
and their cutoffs such as Fried’s frailty phenotype have
been adopted from international definitions because no
normative studies from India are available, but they may
not be representative of our population.

CONCLUSION

As many as 21% of subjects were found to be frail,
amonga total of 90 participants with CKD in our study.
They were unevenly distributed with a skew indicating
an association between frailty and advancing kidney
disease. Frail individuals had a lower eGFR, higher
ACR, were more likely to be depressed, had a higher
number of health deficits, and poorer performance on
Barthel’s ADL and WHOQOL.

The number of frail subjects increases in later stages
of CKD, and there are associations with depression
and poorer quality of life. Early identification of frailty
in patients with CKD and further active screening for
depression would allow informed decision making
and optimal use of resources.
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