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Dependency and frailty in the older -
haemodialysis patient
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Abstract

Background Frailty among older adults undergoing hemodialysis is increasingly prevalent, significantly impacting
cognitive function, mobility, and social engagement. This study focuses on the clinical profiles of very older adults in
hemodialysis, particularly examining the interplay of dependency and frailty, and their influence on dialysis regimens.

Methods In this observational, descriptive study, 107 patients aged over 75 from four outpatient centers and one
hospital unit were examined over a year. Patient data encompassed sociodemographic factors, dialysis specifics,
analytical outcomes, lifestyle elements, and self-reported post-treatment fatigue. Malnutrition-inflammation scale
was used to measure the Nutritional status; MIS scale for malnutrition-inflammation, Barthel index for dependency,
Charlson comorbidity index; FRIED scale for frailty and the SF12 quality of life measure.

Results The study unveiled that a substantial number of older adults on hemodialysis faced malnutrition (55%),
dependency (21%), frailty (46%), and diminished quality of life (57%). Patients with dependency were distinctively
marked by higher comorbidity, severe malnutrition, enhanced frailty, nursing home residency, dependency on
ambulance transportation, and significantly limited mobility, with 77% unable to walk. Notably, 56% of participants
experienced considerable post-dialysis fatigue, correlating with higher comorbidity, increased dependency, and
poorer quality of life. Despite varying clinical conditions, dialysis patterns were consistent across the patient cohort.

Conclusions The older adult cohort, averaging over four years on hemodialysis, exhibited high rates of comorbidity,
frailty, and dependency, necessitating substantial support in transport and living arrangements. A third of these
patients lacked residual urine output, yet their dialysis regimen mirrored those with preserved output. The study
underscores the imperative for tailored therapeutic strategies to mitigate dependency, preserve residual renal
function, and alleviate post-dialysis fatigue, ultimately enhancing the physical quality of life for these patients.
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Background

Frailty is a multidimensional syndrome characterized
by the loss of lean body mass (sarcopenia), weakness,
reduced exercise endurance, and decreased activity
response to stress. This condition leads to a vicious cycle
of functional decline and increased mortality risk [1].

Approximately 42% of adult hemodialysis patients
experience frailty, with the prevalence notably increas-
ing in elderly patients [2]. Frailty is associated with a
significantly increased risk of mortality and hospital-
izations, independent of age and comorbidities [3]. The
consequences of frailty in older patients’ dialysis patients
include falls, hospitalizations, dependence, reduced qual-
ity of life, increased healthcare costs, and mortality.

The number of older patients on hemodialysis has been
increasing, including frail individuals [4]. The coinci-
dence of advanced age and accelerated aging in chronic
kidney disease (CKD) may explain the high prevalence of
frailty in this population [5].

A comprehensive approach to older patients’ on dialy-
sis requires a multidisciplinary assessment encompassing
medical, psychosocial, functional, environmental, socio-
health, and family factors. In this context, the patient’s
gender plays a significant role, as frailty, dependency, and
quality of life are all influenced by this variable [6]. Evalu-
ating the patient’s functional, cognitive, nutritional, and
psychological status is crucial for establishing an appro-
priate therapeutic plan that may involve dialysis or alter-
native options [7].

Frailty in old age can be associated with cognitive
impairment, immobility, motor dysfunction, inconti-
nence, and reduced family and social engagement [8].
These factors present logistical challenges in achieving
adequate dialysis, as the patient’s ability to engage in dial-
ysis care is diminished, particularly with longer and more
frequent sessions [9].

Dialysis has shown to prolong longevity in older
patients compared to conservative treatment, but its
benefits are limited in the most severe cases [10]. The
initiation of dialysis in very older patients CKD patients
often leads to a loss of independence and increased
dependency [11], with a significant proportion requir-
ing caregiver support or nursing home admission. How-
ever, rehabilitative care can potentially reverse this loss of
independence [8].

Initiating dialysis in frail patients may lead to a decline
in functional capacity, exacerbating frailty and sarcopenia
[12]. Therefore, careful consideration of neurological sta-
tus, electrolyte imbalances, acid-base disturbances, and
frailty status is essential when initiating dialysis in these
patients. Most older patients on haemodialysis lose func-
tional independence within a year [13], highlighting the
need for social support and assistance [14].
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Individualized and cautious dialysis approaches are
necessary for older patients to prevent an increased risk
of dependency and a diminished post-dialysis life. Frail
and dependent patients require a treatment that does
not further limit their activity levels. Fatigue after dialysis
and rapid fluid shifts have been shown to have an impact
on overall health and functionality after treatments [15].
Coexisting morbidities such as heart failure, systemic
vascular injury, and autonomic dysfunction contribute
to intradialytic hypotension, early termination of hemo-
dialysis sessions, and vascular access complications. Sur-
vival and quality of life may be limited by multimorbidity,
making the management of uremia and dialysis dose less
relevant [16].

In this study, we aim to analyze and describe the clinical
situation of older hemodialysis patients, with a particular
focus on their levels of dependency and frailty. We try to
compare subgroups within this patient population based
on varying degrees of these characteristics and observe if
they influence the prescribed dialysis protocols. The goal
is to determine the individualized treatment approaches
that may be required and underscore the importance
of tailoring hemodialysis treatments to prevent further
deterioration in this vulnerable group.

Methods

Characteristics of the participants

This study is an observational and descriptive investi-
gation conducted over a year, from January to Decem-
ber 2022. It focused on patients enrolled in the chronic
hemodialysis program across four outpatient centers and
one hospital unit of the Fundacién Renal [figo Alvarez de
Toledo. Throughout this period, data were collected and
analyzed to gain deeper insights into the clinical condi-
tion of these patients.

The inclusion criteria were as follows: among all the
patients undergoing dialysis in the units, those aged over
75 years, who had been in the programme for more than
3 months and who had accepted and signed the informed
consent form were included in the study. 107 subjects
were enrolled during this period. There were no exclu-
sion criteria.

Clinical assessment variables

Demographic and clinical data were obtained from
the electronic medical records of the reference centre.
The variables considered for the study were: age, sex,
height, weight, and body mass index (BMI), aetiology
of renal disease, time on haemodialysis, residual diure-
sis>500 ml/min and type of vascular access. In relation
to the haemodialysis regimen, the variables of duration in
hours of the HD session at the start of the programme
and at the time of the study, hours per week and days per
week were collected. We selected residual diuresis as a
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criterion because, in dialysis patients, having residual
diuresis indicates increased toxin elimination, fewer vas-
cular problems, and a lower incidence of hypotensions.

The analytical data determined were albumin, total
iron binding capacity (TIBC) and creatinine. In addition,
a measure of dialysis efficacy was established using bal-
anced Daurgides Kt/Ve [17].

Other variables collected were institutionalisation of
the patient, type of transfer to the haemodialysis ses-
sion (own means, ambulance sitting or lying down) and
whether or not the patient reported post-treatment
fatigue that prevented them from carrying out their usual
activities. Post-dialysis fatigue is a concept that is difficult
to measure, but we define it as the inability to leave the
bed or chair due to lack of strength for more than 24 h
after the session, meaning the capacity to overcome the
tiredness caused by the dialysis session.

Measuring tools

Comorbidity, as determined by the CHARLSON Index

This is a weighted index that takes into account the num-
ber and severity of comorbid illness and assesses the risk
of death due to illness. In addition to age, it adds 1 point
for each decade of life after the age of 40 and consists of
19 items (with scores from 1 to 6), which, if present, have
been shown to influence the subject’s life expectancy in
a specific way. Initially adapted to assess survival at one
year, it was finally adapted in its final form for survival
at 10 years [18]. Several cut-off points have been estab-
lished, above 3 points it is considered high comorbidity.
In dialysis patients, high comorbidity has been consid-
ered above 6 points [19]. Some authors have established
a significant increase in one-year mortality in those
patients with Charlson above 8 points [20], which is why
this cut-off point was established as a low differential for
high comorbidity.

Malnutrition-inflammation scale (MIS)

MIS is a fully quantitative score adopted from a subjec-
tive global assessment and is developed for early iden-
tification of malnutrition-inflammation states. It is a
validated questionnaire for the dialysis population and
is composed of 10 components, each scored from 0 to
3: weight change, appetite, gastrointestinal symptoms,
functional capacity related to nutritional factors, comor-
bidities including years on dialysis, subcutaneous fat loss,
muscle mass, BMI, serum albumin, total iron binding
capacity. The score ranges from 0 to 30 points. Above
10 points we can consider the patient extremely mal-
nourished, 7 to 10 points very severe malnutrition, 5 to 7
points moderate-severe malnutrition, 2 to 5 points mild-
moderate malnutrition and less than 2 points would be
normonutrition [21].
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Dependency assessment scale, BARTHEL

To assess the degree of functional dependence, the Bar-
thel index is considered to be the most appropriate scale
for assessing basic activities of daily living (Basic ADL),
providing a quantitative estimate of the degree of depen-
dence of the person being assessed. Loss of functional
capacity is associated with an increased likelihood of
institutionalisation, health service use and mortality
[22]. BADLSs refer to the most basic levels of function,
activities such as eating, transferring, dressing and toi-
leting. In the Barthel index, the values assigned to each
activity depend on the time taken to perform it and the
need for assistance to carry it out. The overall range var-
ies between 0 and 100 points. Below 20 points we have
total dependence, from 21 to 60 points severe depen-
dence, from 61 to 90 points moderate dependence, from
91 to 99 points mild dependence and 100 points would
determine independence. This test not only provides an
overall assessment of functionality but also shows the
specific deficiencies in each of the activities, facilitating
the assessment of the patient’s evolution [23].

Frailty rating scale, FRIED

The FRIED scale, which considers frailty as a phenotype
of poor physical function, relies primarily on two objec-
tive measures: grip strength and gait speed (physical
frailty). The most commonly used scale in this model is
the Fried scale, described and validated in the Cardiovas-
cular HealthStudy [24] which defines frailty by the pres-
ence of 3 or more of the following characteristics (the
presence of 1 or 2 factors is considered a pre-frailty state):

1. weight loss:> 4.5 kg or >5% in the last year and
unintentional.

2. Self-perceived exhaustion: this is declared and
identified according to 2 questions from the Center
for Epidemiological Studies-Depression (CES-D)
questionnaire. We will ask two questions about
your last week: -Did you feel most of the time that
everything you did was an effort? - Did you feel that
you couldn’t go on? The answers can be: (a) rarely or
never; (b) 1 or 2 days; (c) 3 or 4 days; (d) most of the
time. A response>2 is considered a positive criterion
for frailty.

3. Weakness: maximum digital grip strength with
dynamometer adjusted for sex and body mass
index (BMI). The patient must be seated, with the
dominant hand (in our case, as the strength may be
affected by the presence of the AV in the arm, we will
take as dominant the highest measurement of the
two arms) and the elbow at 90°. The highest value of
3 measurements 1 min apart is considered, (males,
BMI < 24: strength <29; BMI <28: strength < 30;

BMI > 28: strength < 32; females, BMI<23:
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strength <17; BMI 23,1-26: strength <17,3; BMI
26,1-29: strength <18; BMI > 29: strength <21).

4. Gait speed (time to cover 4.6 m at usual pace,
adjusted for sex and height). We will mark 1 m in
front and 1 m behind the 4.6 m marks, so that the
time is not affected by acceleration and deceleration
(males height<173 cm, 2 7 s; height>173 cm, 2 6 5;
females height <159 c¢cm, > 7 s; height > 159 ¢cm, > 6 s).

5. Low level of physical activity (weekly energy
expenditure in physical activity): males, <383 kcal/
week; females, <270 kcal/week (corresponds to
a number of hours per week of walking or the
equivalent of swimming, cycling, tennis, etc.;
walking: males, <2.30 h/week; females, <2 h/week).

Quality of life scale, SF12

It is a questionnaire of health-related quality of life. Com-
posed of twelve items, its purpose is to provide an easy-
to-use instrument to assess the degree of well-being and
functional capacity of people over 14 years of age [25],
defining a positive and negative state of physical and
mental health, by means of eight dimensions (physical
function, physical role, bodily pain, mental health, gen-
eral health, vitality, social function and emotional role).
The response options form Likert-type scales (where
the number of options varies from three to six points,
depending on the item), which assess intensity and/
or frequency of people’s health status. The score ranges
from 0 to 100, the higher the score, the better the health-
related quality of life, the cut-off is generally established
at 50 point to discriminate between high and low quality
score. Research using the twelve items of the SF has veri-
fied that this instrument is a valid and reliable measure,
with significant correlations between versions of the scale
[26, 27].

Ethical considerations

The study was approved by the ethics committee of
the Hospital Universitario Fundacion Jiménez Diaz on
18/01/2022 (act n° 01/22) and followed the regulations
of the European Union law on data protection and pri-
vacy for all persons within the European Union (GDPR
/ 2018), the Declaration of Helsinki on ethical principles
for medical research involving human subjects.

Statistical analysis
The statistical approach was carried out using IBM SPSS
Statistics V20. Quantitative variables were presented as
mean and standard deviation. Qualitative variables were
presented as absolute numbers and percentages.

The and ANOVA were used for comparative analysis
between quantitative variables. The association between
qualitative variables was assessed using the chi-square
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test. The level of statistical significance was determined
for a p less than or equal to 0.05.

Results

Descriptives

In the study, a total of 107 patients undergoing haemodi-
alysis were included. 57% of whom were male. The mean
age was 81.3%4.53 years and the length of stay on HD
was 51.71+51.04 months. The aetiologies of the renal
disease were diabetes mellitus 24 (22.4%), unaffiliated
renal disease 25 (23.4%), vascular 25 (23.4%), tubulointer-
stitial nephritis 7 (6.5%), glomerular 12 (11.2%), polycys-
tic kidney disease 8 (7.5%) and others 6 (5.6%).

Table 1 shows the characteristics of the study popula-
tion in terms of demographic data, renal disease and HD
regimen, anthropometric and analytical data and mea-
surement scales used. Men are dialysed for longer peri-
ods of time related to their larger body surface area and
have higher blood creatinine values. Regarding the scores
on the scales measured, women had less comorbidity.
For the rest, there were no differences in the total score,
but within the data measured in the FRIED frailty scale,
in addition to greater strength and walking speed in
men, justifiable by their difference in body composition,
women presented less physical activity and in the test
measuring quality of life, women presented worse scores
in the mental health sphere.

Table 2 analyses the situation of the sample taking
into account the cut-off points established by the dif-
ferent scales that categorise our population. They were
grouped into normal and altered categories. To establish
the cut-off points for the different categories we grouped
according to the cut-offs of the scale itself in the MIS
and BARTHEL and used the median for CHARLSON,
median 9 pts (6-16pts), and SF12, median 32 pts (15-
46pts). We found that 63(59%) of the patients had high
comorbidity, 59(55%) were moderately to extremely mal-
nourished, 22(21%) were dependent, 49(49%) were frail
patients and 61(57%) had low quality of life. Comparing
again the different groups between men and women,
we can see that there are no differences, although there
are similar differences in the areas of frailty and quality
of life, with women having the highest number of frail
patients and the poorest quality of life.

As for the rest of the variables recorded, 40 (67%) were
dialysed via a catheter. 68 (64%) of the patients urinate
and 38 (36%) urinate more than 500 ml per day. Of the
total number of patients, 87 (82%) are able to walk and
87 (82%) are transferred to the centre by ambulance and
the rest by their own means. Only 4 (4%) are lying on a
stretcher due to their state of dependency. 9 (8%) of the
patients live at home and up to 60 (56%) of the patients
report extreme fatigue after dialysis treatment.
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Table 1 Demographic data, renal disease and haemodialysis regimen, anthropometric, analytical and comorbidity assessment scales,
malnutrition-inflammation, dependence, frailty and quality of life. Mean +SD or n (%)

Total Male Female P
n=107 (100%) n=61(57%) n=46 (43%)
Demographic data
Age (Years) 81.3+4.535 809+42 81.8+4.87 0.318
Dialysis vintage (months) 51.71+51.04 43.7+396 623+61.1 0.062
Aethiology and residual diuresis
Diabetes mellitus 24 (22%) 18/24(75%) 6/24 (25%) 0.086
Unknown 26 (24%) 15/26(58%) 11/26(42%)
Vascular 25 (24%) 14/25(56%) 11/25(44%)
Tubulo-Interstitial Nephritis 6 (7%) 1/6(17%) 5/6(83%)
Glomerular 12 (11%) 8/12(67%) 4/12(33%)
Polycystic Kidney Disease 8 (7%) 2/8(25%) 6/8(75%)
Others 6 (6%) 3/6(50%) 3/6(50%)
Diuresis > 500 ml/day (Yes) 68(63.6%) 41(67.2%) 27(58.7%) 0.365
Hemodialysis regiment
Time in HD per session (hours) 3.6+0.46 3.8+045 35+047 0.058
Time in HD higher or equal to 4 h (Yes) 50/107 (47%) 34/61 (56%) 16/46 (35%) 0.031
Time in HD per week > than 12 h (Yes) 49/107 (46%) 33/61 (54%) 16/46 (35%) 0.047
Analytical data
Albumin>3.5 mg/dl 82/107(76.6%) 48/61(79%) 34/46(74%) 0.563
Creatinine (mg/dl) 6.35+1.63 6.67+1.68 592+147 0.018
KTV>13 83/107(85.6%) 46/61(82%) 37/49(90%) 0.262
Value scales
Charlson comorbity (pts.) 9.24+2.02 9.64+2.21 872+163 0.019
MIS nutrition (pts.) 6.85+3.89 6.34+361 752+4.18 0.121
Barthel dependency (pts.) 74.53+2538 76.72+25.51 71.63+25.19 0.307
Fried Frailty Total (pts.) 233+£1.33 213+1.23 259+142 0.079
Fried_weight loss >4.5Kg (SI) 6/107(6%) 3/6(50%) 3/6(50%) 0.721
Fried_low energy (Yes) 28/107(26%) 12/28(43%) 16/28(57%) 0.078
Fried_Grip strenght(kg) 2048 +6.65 23.55+6.08 16.32+497 <0.001
Fried_Gait speed 4.6 m(s) 711+3.25 6.35+2.24 821+£4.10 0.009
Fried_Low physical activity (Yes) 62/107(60%) 30/62(48%) 32/62(52%) 0.034
SF12 Quality of life total (pts.) 3144+6.17 32.25+5.77 30.37+6.57 0.120
SF12_mental health(pts.) 299+1.28 293+0.96 3.07+£1.23 0.555
SF12_physical function(pts.) 341+1.29 354+1.2 324+1.32 0.35
SF12_physical role (pts.) 2.72+0.82 2.77+0.82 265+0.82 0.464
SF12_body pain(pts.) 334+1.38 354+1.36 3.07£137 0.077
SF12 Physical Component Summary (pts.) 1245+236 1277257 12.02+3.19 0.182
SF12_vitality(pts.) 328+143 325+1.34 333+£155 0.775
SF12_social function(pts.) 3.71£1.20 3.74+1.22 3.67£1.19 0.778
SF12_emotional role(pts.) 3504084 3.57+£0.69 3411 0.329
SF12_mental health(pts.) 843+2.04 890+2 7.80+£1.95 0.005
SF12 Mental Component Summary (pts.) 18.92+3.96 1944 +3.86 18.+4.03 0.114

TIBC: total iron binding capacity. Classification scales. CHARLSON: Low comorbidity (<9pts.), High comorbidity (>9pts.) MISS: Extremely malnourished (> 10pts.); Very
severe malnutrition (>7-10pts.); Moderate-severe malnutrition (>5-7pts.); Mild-moderate malnutrition (>2-5pts.); Normonutrition (<2pts.). BARTHEL: Independent
(100pts.); Mild dependence (91-99pts.); Moderate dependence (61-90pts.); Severe dependence (21-60pts.); Total dependence (<20pts.) FRIED: Non-fragile (Opts.);
Pre-fragile (1-2pts.); Frail (>3pts.). SF-12: High quality of life (>50pts.), Low quality of life (<50pts.) Statistical significance: p<0.05, Men Vs Women

Dependency and frailty analysis
Table 3 presents the association between dependency,
considering the normal/altered cut-offs described in
Table 2 and the rest of the variables.

As can be seen in the table, the most dependent
patients do not maintain residual diuresis, have higher

comorbidity, are the most malnourished and frail. In
terms of lifestyle variables, they have difficulty walking,
live institutionalised, are transported to the dialysis cen-
tre by ambulance while lying down and report feeling
very tired after treatment.
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Table 2 Percentages in degrees of severity of the comorbidity, malnutrition, dependency and fragility scales
Clasification Total Male Female P
n=107 (100%) n=61(57%) n=46 (43%)
CHARLSON comorbity  Low (Normal) 44/107 (41%) 21/44 (48%) 23/44 (52%) 0.105
High (Altered) 63/107 (59%) 40/63 (64%) 23/63 (36%)
MIS desnutrition Normal Normonutrition 11/107 (10%) 48/107(45%) 30/48 (63%) 18/48(37%) 0.301
Mild-moderate malnutrition 37/107 (35%)
Altered Moderate-severe malnutrition 18/107 (17%) 59/107 (55%) 31/59 (53%) 28/59 (47%)
Very severe malnutrition 19/107 (18%)
Extremely malnourished 22/107 (21%)
Barthel dependency Normal Independent 27/107 (25%) 85/107(79%) 50/85(59%) 35/85 (41%) 0478
Mild dependence 58/107 (54%)
Altered Moderate dependence 9/107 (8%) 22/107(21%) 11/22(50%) 11/22(50%)
Severe dependence 7/107 (6%)
Total dependence 6/107 (5%)
Frail frailty Normal Non-fragile 9/107 (8%) 58/107(54%) 38/58(66%) 20/58(34%) 0.053
Pre-fragile 49/107 (46%)
Altered Frail 49/107 (46%) 23/49(47%) 26/49(53%)
SF-12 Quality of life High (Normal) 46/107 (43%) 31/46 (67%) 15/46 (43%) 0.060
Low (Altered) 61/107 (57%) 30/61 (49%) 31/61 (51%)

Classification scales. CHARLSON: Low comorbidity (<9pts.), High comorbidity (>9pts.) MISS: Extremely malnourished (> 10pts.); Very severe malnutrition (>7-10pts.);
Moderate-severe malnutrition (>5-7pts.); Mild-moderate malnutrition (>2-5pts.); Normonutrition (<2pts.). BARTHEL: Independent (100pts.); Mild dependence (91-
99pts.); Moderate dependence (61-90pts.); Severe dependence (21-60pts.); Total dependence (<20pts.) FRIED: Non-fragile (Opts.); Pre-fragile (1-2pts.); Frail (>3pts.).
SF-12: High quality of life (>32pts), Low quality of life (<32pts.) Statistical significance: p<0.05, Male Vs Female

In this study, we aim not only to analyze dependency
but also to examine the frailty of these patients. Simi-
larly, the association between frailty following the FRAIL
scale and the rest of the variables is shown in Supple-
mentary Table 1. Dependency is the clinical manifesta-
tion of frailty. Dependency reveals differences that are
not observed with frailty, such as in residual diuresis,
Charlson comorbidity, and the need for ambulance trans-
fer, thus dependency more accurately reflects the clinical
reality.

Analysis of the presence of post-dialysis fatigue
Table 4 presents the association between fatigue after
treatment and the rest of the variables.

Discussion

In summary, our study focused on older patients’ hae-
modialysis patients and revealed several significant find-
ings. Among the older patient’s population in our study,
a substantial proportion experienced various challenges,
including malnutrition (55%), dependency (21%), frailty
(46%), and a low quality of life (57%). Dependent patients
exhibited distinct characteristics compared to indepen-
dent patients, such as reduced urine output, high comor-
bidity, severe malnutrition, increased frailty, residence in
nursing homes, reliance on ambulance transportation for
dialysis, and limited mobility (77% unable to walk). Fur-
thermore, 56% of the patients experienced post-dialysis
fatigue, which significantly hindered their ability to lead a
normal life. These fatigued patients also displayed higher

comorbidity rates, increased dependency, greater frailty,
and poorer quality of life. Notably, the dialysis patterns
remained consistent across all patient groups, regardless
of their clinical condition.

According to the United States Renal Data System,
older patients patients aged 75-79 years with end-stage
renal disease (ESRD) undergoing haemodialysis (HD)
have an expected remaining lifetime of 2.8 years, while
those aged 80-84 years and over 85 years have remain-
ing lifetimes of 2.3 years and 1.9 years, respectively [28].
However, our study population had a mean age of 81.3
years and an average dialysis duration of 51.71 months,
which exceeded the expected values. However, it’s note-
worthy that our study cohort had an average age of 81.3
years and an average duration of dialysis treatment span-
ning 51.71 months, which significantly surpasses these
expected values. While it’s important to recognize that
these two populations are not directly comparable due
to their inherent differences, our study offers valuable
insights into outcomes among similar groups.

Frailty was prevalent among haemodialysis patients,
affecting 46% of the older patients. Frailty rates in kidney
failure patients vary widely depending on the population
and assessment methods, ranging from 30 to 70% [29].
Frailty in dialysis patients is associated with increased
risks of falls, hospitalizations, cognitive decline, vascular
access failure, and mortality [30].

Functional dependence in the older patients can have
negative effects on quality of life, increase caregiver bur-
den, and result in higher healthcare utilization [31]. In
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Table 3 Association between dependence and the rest of the qualitative variables. Data expressed as n (%) or mean +SD
Independients (normal), n=85 (79%) Dependents (altered), n=22 (21%) P
Demographics, renal disease and HD regimen

Sex

Male/Female 50/35(59%) 11/11 (50%) 0478
Aetiology

Diabetes mellitus, n=24 19/85(22%) 5/22(23%) 0315
Unknown, n=25 18/85 (21%) 7/22(32%)

Vascular, n=25 18/85(21%) 7/22(32%)

Tubular intersticial nephritis, n=7 7/85 (8%) 0/22(0%)

Glomerular,n=12 12/85(14%) 0/22(0%)

Polycystic kidney, n=8 7/85(8%) 1/22(5%)

Others,n=6 4/85 (5%) 4/22(9%)

Diuresis Residual diuresis

Yes, n=68 60/85 (71%) 8/22 (36%) 0.003
Dialysis hours per week

Less than 12 h,n=49 40/85 (47%) 9/22 (41%) 0.606
More than12 hours, n=58 45/85 (53%) 13/22 (55%)

Vascular access

Arteriovenous fistula, n=57 45/85 (53%) 12/22 (55%) 0.893
Permanent cathether, n=50 40/85 (47%) 10/22 (45%)

Analitical data

Albumin>3.5 mg/dl, n=82 68/85 (80%) 14/22 (64%) 0.106
KTV>1,3,n=83 65/75 (87%) 18/22 (82%) 0.730
Rating scales

Charlson comorbidity

Low comorbidity, n=44 41/85 (48%) 3/22 (14%) 0.003
High comorbidity, n=63 44/85 (52%) 19/22 (86%)

MIS nutrition

Normonourish, n=48 47/85 (55%) 1/22 (4%) <0.001
Malnourish, n=59 38/85 (45%) 21/22 (96%)

Fried Frailty(2 cathegories)

No Frail, n=58 55/85 (65%) 3/22 (14%) <0.001
Frail, n=49 30/85 (35%) 19/22 (86%)

SF-12 Quality of life

High QoL, n=46 45/85 (53%) 6/22 (27%) 0.095
Low Qol, n=61 40/85 (47%) 16/22 (73%)

SF12 Physical Component Summary (pts.) 12.99+2.57 10.36+3.05 <0.001
SF12 Mental Component Summary (pts.) 19.38+3.56 17.14+4.82 0.017
Lifestyle

Ability to walk

Yes,n=87 82/85 (97%) 5/22 (23%) <0.001
Lives in a retirement home

Yes,n=9 4/85 (5%) 5/22 (23%) 0.007
Transport to the HD centre and home

Ambulance lying down, n=3 0/85(0%) 3/22 (14%) <0.001
Ambulance seated, n=82 65/85 (77%) 17/22 (77%)

Own means, n=22 20/85 (23%) 2/22 (9%)

Extreme post-treatment fatigue

Yes, n=60 43/85 (51%) 17/22 (77%) 0.025

Classification scales. CHARLSON: Low comorbidity (<9pts.), High comorbidity (>9pts.) MISS: Extremely malnourished (> 10pts.); Very severe malnutrition (>7-10pts.);
Moderate-severe malnutrition (>5-7pts.); Mild-moderate malnutrition (>2-5pts.); Normonutrition (<2pts.). BARTHEL: Independent (100pts.); Mild dependence (91-
99pts.); Moderate dependence (61-90pts.); Severe dependence (21-60pts.); Total dependence (< 20pts.) FRIED: Non-fragile (Opts.); Pre-fragile (1-2pts.); Frail (>3pts.).
SF-12: High quality of life (>32pts), Low quality of life (<32pts) Statistical significance: p<0.05
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Table 4 Association between the presence or absence of post-hemodialysis fatigue and the rest of the qualitative variables. Data
expressed n (%) or mean +SD

No Post Dialysis Fatigue, n=47 (44%) Post P
Dialysis Fatigue, n=60 (56%)

Demographics, renal disease and HD regimen

Sex

Male, n=61 29/47 (62%) 32/60 (53%) 0.385
Aetiology

Diabetes mellitus, n=24 10/47(21%) 14/60(23%) 0.891

Residual diuresis

Yes, n=68 29/47 (62%) 39/60 (65%) 0.725
Number of dialysis sessions per week

2,n=3 2/47 (4%) 1/60 (2%) 0.493
3,n=103 45/47 (96%) 58/60 (97%)

5n=1 0/47 (0%) 1/60 (2%)

Dialysis hours per session

Lesstan 4 h, n=50 21/47 (45%) 29/60 (48%) 0.707
More than 4 h, n=57 26/47 (55%) 31/60 (52%)

Horas de didlisis a la semana

Lessthan 12 h,n=49 21/47 (45%) 28/60 (47%) 0.838
More than 12 h, n=58 26/47 (55%) 32/60 (53%)

Vascular access

Arteriovenous fistula, n=57 30/47 (64%) 27/60 (45%) 0.053
Permanent cathether, n=50 17/47 (36%) 43/60 (55%)

Analytical data

Albumin

Albumin>3.5 mg/dl 39/47 (83%) 43/60 (72%) 0.170
KT/V

KTV>1,3,n=83 33/38 (87%) 50/59 (85%) 0.774

Rating scales
Charlson comorbidity

Low comorbidity, n=44 25/47 (53%) 19/60(32%) 0.025
Highcomorbidit, n=63 22/ 47(47%) 41/60 (68%)

MIS nutrition

Normonutrition, n=48 26/47 (55%) 22/60 (37%) 0.054
Mild malnutrition, n=59 21/47 (45%) 38/60 (63%)

BARTHEL dependency

Independient, =85 42/47(89%) 43/60 (72%) 0.025
Dependient, n=22 5/47 (11%) 17/60(28%)

Fried Frailty

No Frail, n=58 36/47(77%) 22/60 (37%) <0.001
Frail, n=49 11/47 (23%) 38/60 (63%)

SF-12 Quality of Life

High Qol, n=46 23/47 (49%) 23/60 (38%) 0.272
Low QolL, n=61 24/47 (51%) 37/60 (62%)

SF12 Quality of life total (pts.) 1345+245 11.67+£2.94 0.001
SF12 Mental Component Summary (pts.) 19.70+33 18.30+4.40 0.069
Lifestyle

Ability to walk

Yes, n=87 43/47 (92%) 44/60 (73%) 0.017
Lives in a retirement home

Yes,n=9 3/47 (6%) 6/60 (10%) 0.503

Transport to the HD centre and home
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Table 4 (continued)
No Post Dialysis Fatigue, n=47 (44%) Post P
Dialysis Fatigue, n=60 (56%)
Ambulance lying down n=3 0/47 (0%) 3/60 (5%) 0.182
Ambulance seated, n=82 35/47 (75%) 47/60 (78%)
Own means, n=22 12/47 (25%) 10/60 (17%)

Classification scales. CHARLSON: Low comorbidity (<9pts.), High comorbidity (>9pts.) MISS: Extremely malnourished (> 10pts.); Very severe malnutrition (>7-10pts.);
Moderate-severe malnutrition (>5-7pts.); Mild-moderate malnutrition (>2-5pts.); Normonutrition (<2pts.). BARTHEL: Independent (100pts.); Mild dependence (91-
99pts.); Moderate dependence (61-90pts.); Severe dependence (21-60pts.); Total dependence (<20pts.) FRIED: Non-fragile (Opts.); Pre-fragile (1-2pts.); Frail (>3pts.).
SF-12: High quality of life (>32pts), Low quality of life (<32pts) Statistical significance: p<0.05

our study, 21% of the older patients were dependent,
and 56% experienced debilitating fatigue after dialysis,
impeding their ability to live a normal life until the next
session. These tired patients had higher comorbidity
rates, increased dependency, greater frailty, and poorer
quality of life, along with reduced mobility. Notably, dial-
ysis schedules did not differ significantly among depen-
dent or fatigued patients compared to non-dependent or
non-fatigued individuals [5].

Additionally, our study revealed notable sex differences
in frailty, with women exhibiting less physical activity and
worse scores in the mental health domain of the qual-
ity of life assessment. This suggests that gender-specific
factors may play a significant role in the manifestation
and impact of frailty among older hemodialysis patients.
These findings underscore the need for gender-sensitive
approaches in assessing and managing frailty to optimize
patient outcomes.

Aggressive end-of-life care is commonly provided to
haemodialysis patients and is more intense than for indi-
viduals with other chronic life-limiting illnesses [32].

Patients on haemodialysis spend more time in hos-
pitals and in the haemodialysis unit, with a decreased
likelihood of dying at home compared to those receiving
supportive care. The initiation of dialysis is often accom-
panied by a decline in functional status within the first
six months, particularly among older and frail patients.
Caregiver burden also increases during this period [33].

The recovery time following haemodialysis sessions
varies widely among patients. Some individuals require
more than 12 h to recover, and longer recovery times are
associated with older age and comorbidity. Incremental
haemodialysis has been shown to reduce recovery time
and may be especially beneficial for older patients with
limited life expectancy [8].

Therefore, it’s crucial to consider a patient’s existing
quality of life and health goals during the predialysis
phase [34]. Examples include living at home and par-
ticipating in social activities. Through physical activity,
interventions can be started to stop functional decline
[35].

Wide variations in recovery times have been revealed
by the Dialysis Outcomes and Practice Patterns Study
(DOPPS). 10% of all patients required more than 12 h to

recover from an HD session, with longer recovery times
being related to comorbidity [36] and advancing age. In
centers using incremental HD, patients recovered from
their HD session faster, with significantly more patients
reporting recovery between 1 and 4 h [37], according to a
recent study. Many frail senior patients are left with little
time to spend with their families at home because to the
longer recuperation time caused by the dependency on
transportation to an in-center HD session. Dependents
have much higher comorbidity, are more malnourished,
frailer and have poorer quality of life. Dependents live
longer in residential care, go to dialysis by ambulance and
have extreme fatigue at the end of dialysis.

Mortality in patients on conservative treatment
who advance to CKD stage 5 and have an eGFR 10 ml/
min/1,73m2 is very high. Compared to conservative
care, dialysis improves the survival of older patients with
ESRD. Age, however, reduces this survival advantage,
and some ESRD patients show long-term survival with-
out renal replacement therapy. The time to event study
also revealed that patients who live for more than three
months had a lower mortality risk [38]. Our population
has a time on HD of 51.71 months, which is very long.

Patients with chronic renal disease were more worried
about the influence on QoL than longevity, according to a
comprehensive review and synthesis of qualitative stud-
ies on their opinions on treatment decision-making [39].

Predicting which patients’ functional status will
improve after starting dialysis (assumed through
improvement of uremic symptoms) and which it will
worsen (for example, due to the burden of dialysis ther-
apy) is crucial. A large burden of injury can result with
standard dialysis administration [40], despite the poten-
tial advantages of a sufficient dose of dialysis being
strongly advised. Despite the fact that this is true for all
dialysis patients, the consequences may be more obvi-
ous in the older patients and fragile [41]. In this study
the mean HD session time was 3.6 h and started with
3.39 h session time. KTV >1.3 was in 85.6% of patients.
The mean KTV was very high (1.6), with 83% above 1.3.
21% of our total sample were dependent and of these 64%
did not urinate. Of those dependent 55% dialyse more
than 12 h/week. There is no difference in either vascular
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access or dialysis time, although most of the dependent
patients do not urinate.

All patient relevant outcomes, including survival from
diagnosis, frequency of hospitalizations, number of hos-
pital and ICU days, QoL and symptom load, and even-
tually the fraction of hospital vs. home deaths, should be
considered in older HD patients. For comparative effi-
cacy calculations, it would also be crucial to determine
the costs of both treatment modalities [42].

When making treatment decisions for older haemo-
dialysis patients, it is crucial to consider their individual
goals and current quality of life. Patients are often more
concerned about the impact on their quality of life than
on longevity. The delivery of standard thrice-weekly hae-
modialysis has been associated with harm, and incremen-
tal haemodialysis could be a less burdensome treatment
option, particularly for older patients patients with short
life expectancies [43].

Recognizing and assessing frailty is essential in chang-
ing the approach to older haemodialysis patients. Guide-
lines for dialysis in all age groups, but especially in the
older patients, have limited evidence-based recommen-
dations. Individualized, patient-centered therapy that
involves shared decision-making between physicians and
patients can lead to a more adaptable dialysis regime.

Limitations of the Study: Our multicentric approach,
which included 107 patients aged over 75, examined over
a year, represents a significant strength, allowing for a
comprehensive assessment of various factors impacting
quality of life. This dataset highlights the importance of
nephrologists in identifying and addressing aspects that
may deteriorate the quality of life for elderly patients.

However, the generalizability of our findings may be
limited by the sample size and the demographic homo-
geneity of the participants, potentially restricting the
applicability of our results to a broader elderly popula-
tion. Furthermore, the use of self-reported measures for
fatigue introduces the possibility of subjective bias, which
could affect the accuracy of these findings.

Conclusions

Despite the high age of the sample studied, the average
time on haemodialysis was over 4 years. The pattern of
starting dialysis does not differ from that of mainte-
nance. Comorbidity, frailty, nutrition and dependency
are very high. They need a lot of support in transport
and residence. One third of patients do not urinate and
their dialysis regimen does not differ from those who
do. Most importantly, the physical quality of life is poor
in dependent patients with extreme post-dialysis fatigue.
We must individualise therapies in order to try to reduce
dependency, maintain residual renal function, and avoid
extreme post-dialysis fatigue.

Page 10 of 11

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512877-024-04973-8.

[ Supplementary Material 1 J

Acknowledgements
We thank the staff of the centres where the study was performed, for their
invaluable assistance in the successful completion of this study.

Author contributions

M.P, MLS.-T and EGP designed the study. S.M.-F, MLST and E.G.P. wrote the
manuscript. MP, MLST, PM, MB, DC, MDA. collected the data. ML.S-T. and
S.M.-F. performed statistical analysis. M.D.A and A.Q. critically reviewed the
manuscript. Each author contributed important intellectual content during
manuscript drafting.

Funding

This research received was founded by Fundacién Renal lAigo Alvarez de
Toledo (FRIAT). S.M.-F. and E.G-P research groups are funded by Ministerio
de Economia, Industria y competitividad: FIS/Fondos FEDER (P120/00487;
PI121/01430). The funders had no role in study design, data collection and
analysis, decision to publish or preparation of the manuscript.

Data availability
Anonymized clinical data employed in this study is available upon request to
smas@quironsalud.es.

Declarations

Ethics approval and consent to participate

The current study was approved by the ethics committee of the Hospital
Universitario Fundacion Jiménez Diaz (act n® 03/19) and complied with the
standards recognized by the Declaration of Helsinki of the World Medical
Association, as well as the Standards of Good Clinical Practice, in addition to
compliance with Spanish legislation on biomedical research (Law 14/2007).
Informed consent was obtained from all subjects involved in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 10 August 2023 / Accepted: 12 April 2024
Published online: 10 May 2024

References

1. Sdnchez-Tocino ML, Miranda-Serrano B, Lopez-Gonzélez A, Villoria-Gonzélez
S, Pereira-Garcia M, Gracia-lguacel C et al. Sarcopenia and Mortality in older
Hemodialysis patients. Nutrients. 2022;14.

2. Garcia-Cantén C, Rédenas Galvez A, Lopez Aperador C, Rivero Y, Diaz N,
Anton G, et al. Frailty prevalence and associated factors in hemodialysis
patients. Nefrologia. 2019;39:204-6.

3. McAdams-Demarco MA, Law A, Salter ML, Boyarsky B, Gimenez L, Jaar BG, et
al. Frailty as a novel predictor of mortality and hospitalization in individuals of
all ages undergoing hemodialysis. J Am Geriatr Soc. 2013;61:896-901.

4. Kurella M, Covinsky KE, Collins AJ, Chertow GM. Octogenarians and
nonagenarians starting dialysis in the United States. Ann Intern Med.
2007;146:177-83.

5. de Rooij ENM, Meuleman Y, de Fijter JW, Jager KJ, Chesnaye NC, Evans M, et
al. Symptom Burden before and after Dialysis initiation in older patients. Clin J
Am Soc Nephrol CJASN. 2022;17:1719-29.

6. Godin J, Armstrong JJ, Wallace L, Rockwood K, Andrew MK. The impact of
frailty and cognitive impairment on quality of life: employment and social
context matter. Int Psychogeriatr. 2019;31:789-97.


https://doi.org/10.1186/s12877-024-04973-8
https://doi.org/10.1186/s12877-024-04973-8

Pereira et al. BMIC Geriatrics

20.

21

22.

23.

24,

25.

26.

(2024) 24:416

Markossian TW, Samra MK, Huisingh-Scheetz M, Wadhwa A. Framework to
reduce frailty in hemodialysis patients. Nephrol Dial Transplant off Publ Eur
Dial Transpl Assoc -. Eur Ren Assoc. 2022;37:1396-9.

Goto NA, Loon INV, Boereboom FTJ, Emmelot-Vonk MH, Willems HC, Bots ML,
et al. Association of Initiation of Maintenance Dialysis with functional status
and caregiver Burden. Clin J Am Soc Nephrol CJASN. 2019;14:1039-47.
Thorsteinsdottir B, Swetz KM, Tilburt JC. Dialysis in the frail elderly-a

current ethical problem, an impending ethical crisis. J Gen Intern Med.
2013;28:1511-6.

Arnold RM, Zeidel ML. Dialysis in frail elders-a role for palliative care. N Engl J
Med. 2009;361:1597-8.

AB, AD. Functional status of elderly adults receiving dialysis. N Engl J Med.
2010;362:468-9.

Sanchez-Tocino ML, Miranda-Serrano B, Gracia-lguacel C, De-Alba-Pefaranda
AM, Mas-Fontao S, Lépez-Gonzalez A, et al. Sarcopenia assessed by 4-step
EWGSOP2 in elderly hemodialysis patients: feasibility and limitations. PLoS
ONE. 2022;17:€0261459.

Kittiskulnam P, Sheshadri A, Johansen KL. Consequences of CKD on Function-
ing. Semin Nephrol. 2016;36:305-18.

Kurella Tamura M, Covinsky KE, Chertow GM, Yaffe K, Landefeld CS, McCulloch
CE. Functional status of elderly adults before and after initiation of dialysis. N
EnglJ Med. 2009;361:1539-47.

Thong MSY, Kaptein AA, Krediet RT, Boeschoten EW, Dekker FW. Social sup-
port predicts survival in dialysis patients. Nephrol Dial Transplant off Publ Eur
Dial Transpl Assoc -. Eur Ren Assoc. 2007;22:845-50.

Schaeffner E. Smoothing transition to dialysis to improve early outcomes
after dialysis initiation among old and frail adults-a narrative review. Nephrol
Dial Transpl off Publ Eur Dial Transpl Assoc - Eur Ren Assoc. 2022;37:2307-13.
Daugirdas JT. Kt/V (and especially its modifications) remains a useful measure
of hemodialysis dose. Kidney Int. 2015,88:466-73.

Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis. 1987;40:373-83.

Rubio Rubio MV, Lou Arnal LM, Gimeno Orna JA, Mungufa Navarro P,
Gutiérrez-Dalmau A, Lamban Ibor E, et al. Survival and quality of life in elderly
patients in conservative management. Nefrologia. 2019;39:141-50.

Beddhu S, Bruns FJ, Saul M, Seddon P, Zeidel ML. A simple comorbidity

scale predicts clinical outcomes and costs in dialysis patients. Am J Med.
2000;108:609-13.

Kalantar-Zadeh K, Kopple JD, Humphreys MH, Block G. Comparing outcome
predictability of markers of malnutrition-inflammation complex syndrome

in haemodialysis patients. Nephrol Dial Transplant off Publ Eur Dial Transpl
Assoc -. Eur Ren Assoc. 2004;19:1507-19.

Wolinsky FD, Callahan CM, Fitzgerald JF, Johnson RJ. Changes in functional
status and the risks of subsequent nursing home placement and death. J
Gerontol. 1993;48:594-101.

Shah S, Vanclay F, Cooper B. Improving the sensitivity of the Barthel Index for
stroke rehabilitation. J Clin Epidemiol. 1989;42:703-9.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et

al. Frailty in older AdultsEvidence for a phenotype. J Gerontol Ser A.
2001,56:M146-57.

Rebollo P. Utilizacion Del «grupo SF» De Los Cuestionarios De calidad de vida
(SF-36, SF-12'y SF-6D) en El marco de ensayos clinicos y en la practica clinica
habitual. Med Clinica. 2008;130:740-1.

Andrews G. A brief integer scorer for the SF-12: validity of the brief scorer

in Australian community and clinic settings. Aust N Z J Public Health.
2002;26:508-10.

27.

28.

29.

30.

31.

32

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 11 of 11

Okonkwo OC, Roth DL, Pulley L, Howard G. Confirmatory factor analysis of
the validity of the SF-12 for persons with and without a history of stroke. Qual
Life Res Int J Qual Life Asp Treat Care Rehabil. 2010;19:1323-31.

Collins AJ, Foley RN, Herzog C, Chavers B, Gilbertson D, Ishani A et al. United
States Renal Data System 2008 Annual Data Report. Am J Kidney Dis off J Natl
Kidney Found. 2009;53 1 Suppl.

Johansen KL. The Frail Dialysis Population: a growing Burden for the Dialysis
Community. Blood Purif. 2015;40:288-92.

Zhang Q, MaYY, Lin F, Zhao J, Xiong J. Frailty and mortality among patients
with chronic kidney disease and end-stage renal disease: a systematic review
and meta-analysis. Int Urol Nephrol. 2020;52:363-70.

Sclauzero P, Galli G, Barbati G, Carraro M, Panzetta GO. Role of components of
frailty on quality of life in dialysis patients: a cross-sectional study. J Ren Care.
2013;39:96-102.

Wong SPY, Kreuter W, O'Hare AM. Treatment intensity at the end of life in
older adults receiving long-term dialysis. Arch Intern Med. 2012;172:661-3.
Carson RC, Juszczak M, Davenport A, Burns A. Is maximum conservative man-
agement an equivalent treatment option to dialysis for elderly patients with
significant comorbid disease? Clin J Am Soc Nephrol CJASN. 2009;4:1611-9.
Mandel El, Bernacki RE, Block SD. Serious illness conversations in ESRD. Clin J
Am Soc Nephrol CJASN. 2017;12:854-63.

Johansen KL. Exercise in the end-stage renal disease population. J Am Soc
Nephrol JASN. 2007;18:1845-54.

Rayner HC, Zepel L, Fuller DS, Morgenstern H, Karaboyas A, Culleton BF, et

al. Recovery time, quality of life, and mortality in hemodialysis patients: the
Dialysis outcomes and practice patterns study (DOPPS). Am J Kidney Dis off J
Natl Kidney Found. 2014;64:86-94.

Davenport A, Guirguis A, Almond M, Day C, Chilcot J, Wellsted D, et al. Com-
parison of characteristics of centers practicing incremental vs. conventional
approaches to hemodialysis delivery - postdialysis recovery time and patient
survival. Hemodial Int Int Symp Home Hemodial. 2019;23:288-96.
Reindl-Schwaighofer R, Kainz A, Kammer M, Dumfarth A, Oberbauer R.
Survival analysis of conservative vs. dialysis treatment of elderly patients with
CKD stage 5. PLoS ONE. 2017;12.

Morton RL, Tong A, Howard K, Snelling P, Webster AC. The views of patients
and carers in treatment decision making for chronic kidney disease: system-
atic review and thematic synthesis of qualitative studies. BMJ. 2010;340:350.
Basile C, Lomonte C. Kt/V urea does not tell it all. Nephrol Dial Transplant off
Publ Eur Dial Transpl Assoc -. Eur Ren Assoc. 2012;27:1284-7.

Corbett RW, Brown EA. Conventional dialysis in the elderly: how lenient
should our guidelines be? Semin Dial. 2018;31:607-11.

Thorsteinsdottir B, Montori VM, Prokop LJ, Murad MH. Ageism vs. the tech-
nical imperative, applying the GRADE framework to the evidence on hemodi-
alysis in very elderly patients. Clin Interv Aging. 2013;8:797-807.

Grubbs V, Moss AH, Cohen LM, Fischer MJ, Germain MJ, Vanita Jassal S, et al. A
palliative approach to dialysis care: a patient-centered transition to the end of
life. Clin J Am Soc Nephrol CJASN. 2014;9:2203-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Dependency and frailty in the older haemodialysis patient
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Characteristics of the participants
	﻿Clinical assessment variables
	﻿Measuring tools
	﻿Comorbidity, as determined by the CHARLSON Index
	﻿Malnutrition-inflammation scale (MIS)
	﻿Dependency assessment scale, BARTHEL
	﻿Frailty rating scale, FRIED
	﻿Quality of life scale, SF12


	﻿Ethical considerations
	﻿Statistical analysis
	﻿Results
	﻿Descriptives
	﻿Dependency and frailty analysis
	﻿Analysis of the presence of post-dialysis fatigue

	﻿Discussion
	﻿Conclusions
	﻿References


