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Frailty syndrome in hemodialyzed patients:  
a pilot study

introduction: Frailty refers to clinical syndrome in chronic patients with he-
ightened stressors sensitivity and decreased physiological reserve resulting 
from diminished capacity of body systems and organs. Frailty leads to incre-
ased morbidity and mortality.

research objective: The objective was to determine the prevalence of frail-
ty in hemodialyzed patients and to investigate correlations of epidemiological 
data and laboratory tests with psychosocial functioning in the study group.

Material and Methods: The study involved 42 patients of one hemodialysis 
center: 12 women and 30 men. participants were asked to anonymously com-
plete the Kidney Disease Quality of life (KDQol-sFTM) questionnaire consisting 
of closed-end questions about their opinions about their health, well-being, 
and ability to perform everyday activities. independent researchers collected 
clinical records. The data was compared with the questionnaire responses.

results: patients with the lowest scores on the KDQol-sFTM and individual 
scales (frail individuals) revealed lower concentrations of potassium (p=0.031), 
albumin (p=0.008), total protein (p=0.035), pTH (p=0.018) before HD and higher 
urea concentrations after HD (p=0.014). They also took cinacalcet more often 
(p=0.049). Frail females exhibited high concentration of Crp (p=0.009) and lon-
ger weekly dialysis time (p≤0.05). Frail males were characterized by lower he-
moglobin (p<0.05) and were more concerned by the burden of kidney disease 
and dialysis therapy than females (p=0.016).

Conclusions: KDQol-sFTM instrument is useful for identifying hemodialy-
zed patients with frailty syndrome. The study identified the most significant 
parameters for diagnosis of frailty: low concentrations of albumin, total prote-
in, potassium, and elevated levels of Crp. These parameters may be used to 
develop screening test for frailty.

(neprol. Dial. pol. 2018, 22, 94-99)

Zespół kruchości u pacjentów hemodializowanych: 
badanie pilotażowe 

Wstęp: Kruchość to określenie zespołu klinicznego dotyczącego przewle-
kle chorych, charakteryzującego się zwiększoną wrażliwością na czynniki stre-
sogenne oraz zmniejszeniem rezerwy czynnościowej, co wynika z obniżonej 
wydolności różnych układów i narządów. Prowadzi to do wzrostu chorobowo-
ści i umieralności.

Cel badania: Celem pracy było określenie występowania zespołu kruchości 
u chorych przewlekle dializowanych oraz związku danych epidemiologicznych 
i wyników badań laboratoryjnych z funkcjonowaniem psychospołecznym w ba-
danej grupie.

Materiał i Metodyka: W badaniu wzięło udział 42 pacjentów z jednej stacji 
dializ: 12 kobiet i 30 mężczyzn. Wypełnili oni anonimową ankietę „Choroba ne-
rek a jakość życia (KDQOL-SFTM)”, w której odpowiadali na pytania zamknięte 
dotyczące ich subiektywnej opinii o własnym zdrowiu, samopoczuciu i zdolno-
ści wykonywania codziennych zajęć. Niezależni badacze zbierali dane klinicz-
ne, które zostały zestawione z wynikami ankiety.

Wyniki: Pacjenci z najniższą punktacją uzyskaną w KDQOL-SFTM i po-
szczególnych podskalach testu (tzw. „krusi”) uzyskiwali niższe stężenie po-
tasu (p=0,031), albumin (p=0,008), białka całkowitego (p=0,035), PTH (p=0,018) 
przed HD oraz wyższe stężenia mocznika po HD (p=0,014). Otrzymywani oni 
także częściej cinacalcet (p=0,049). Kruche kobiety miały wysokie stężenie 
CRP (p=0,009) i były dłużej dializowane ciągu tygodnia (p≤0,05). Krusi męż-
czyźni mieli natomiast niższy poziom hemoglobiny (p<0,05), a przy tym gorzej 
radzili sobie z chorobą nerek i dializoterapią niż kobiety (p=0,016).

Wnioski: skala KDQol-sFTM jest pomocnym narzędziem w identyfikowaniu pa-
cjentów hemodializowanych z „zespołem kruchości”. Wykazano także parametry, 
które mają istotny wpływ na identyfikację kruchości: niskie stężenie albumin, biał-
ka całkowitego, potasu, a także podwyższone wartości białka ostrej fazy. Parame-
try te mogłyby zostać użyte w przesiewowym panelu badań tego zespołu.

(neFrol. Dial. pol. 2018, 22, 94-99)
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introduction
Frailty refers to a widespread clinical 

presentation which carries a higher risk of 
health deterioration, hospitalization, impa-
irment of daily functioning, falls, disability, 
morbidity, and mortality [1]. This state is 
characterized by heightened susceptibility 
to stressors and decreased physiological 
reserve due to the faltering capacity of the 
various body systems and organs [2].

The key pathogenetic process un-
derlying the frailty syndrome is a state of 
chronic inflammation, which affects the 
musculoskeletal, endocrine, cardiovascu-
lar, and hematopoietic systems [2,3]. The 
activity of inflammatory mediators, in con-
junction with coagulation disturbances and 
hormonal changes, leads to sarcopenia, 
osteopenia, anemia, cardiovascular dise-
ases, as well as vitamin and albumin defi-
ciency [2,3]. This in turn results in reduced 
strength and exertion tolerance, impaired 
cognitive function, and increased vulnera-
bility to stressors [4].

“Frailty” in its present understanding 
dates back to 1974, when Charles Fahey 
and the US Federal Council on the Aging 
(FCA) used the term “frail elderly” to de-
note a certain segment of the elderly po-
pulation [5-7]. However, it was not until 
1990 that it appeared in the medical sub-
ject index to the Journal of the American 
Geriatrics Society [5,8]. In the 1990s, the 
notions of frailty, comorbidity, and disability 
were often used interchangeably to identify 
a particularly susceptible group of older in-
dividuals requiring greater care. However, 
subsequent research and geriatric reports 
have shown that these concepts, albeit in-
terrelated, represent separate clinical enti-
ties entailing different medical approaches 
due to their specific characteristics and 
challenges.

The first and most widely used diagno-
stic criteria were proposed by Fried et al. 
in 2001. According to them, a diagnosis of 
frailty can be made if at least 3 out of the 
following 5 conditions are met: unintentio-
nal weight loss (more than 5 kg/year), self-
-reported exhaustion, muscular weakness, 
slow walking speed, and low physical ac-
tivity [1,9]. Still, since those early proposi-
tions, a number of other methods (clinical 
tests, questionnaires) have been deve-
loped to evaluate frailty in patients. They 
examine the various constituent elements 
of the frailty syndrome: physical (physical 
activity, nutritional status, grip force), men-
tal (cognitive function, mood), and social 
(social support vs. isolation). The best 
known instruments include the Cardiova-
scular Health Study Scale (CHS), the Ed-
monton Frail Scale (EFS), and the Tilburg 
Frailty Indicator (TFI) [10].

The frailty syndrome, which was once 
thought to be limited to the geriatric popu-
lation, is now diagnosed also in younger 
patients suffering from serious chronic 
diseases. It has been extensively stu-
died in cardiological patients [11-13], type 
2 diabetics [14], individuals with COPD 
[15,16], and those with renal diseases 
[17-22]. At a particularly high risk of frailty 
are hemodialyzed patients as a result of 

complications from chronic renal insuffi-
ciency [17,23] and prevalent malnutrition 
accompanied by low protein, hemoglobin, 
and phosphate levels [24,25]. Of signifi-
cance are also the time-consuming and 
exhausting hemodialysis procedures and 
their consequences. Another factor con-
tributing to frailty in dialyzed patients is 
widespread comorbidity in this this clinical 
population [23].

The objective was to assess the pre-
valence of the frailty syndrome in regular-
ly dialyzed patients and to determine the 
correlations of epidemiological data and 
laboratory test results with psychosocial 
functioning.

Materials and Methods
The study involved 42 out of 83 

(50.6%) patients of one dialysis center: 
12 (28.6%) females and 30 (71.4%) ma-
les.  The study excluded patients rece-
iving hemodialysis therapy for less than 
a year.  Participation was voluntary. The 
patients were requested to anonymously 
complete the Kidney Disease Quality of 
Life (KDQOL-SFTM) questionnaire consi-
sting of 24 closed-end questions concer-
ning their subjective opinions about their 
health (items 1-11), kidney disease (12-
14), effects of the disease on their daily 
lives (15-22), and satisfaction with care 
(23-24). All analyses were performed on 
recoded items; the higher the score, the 
more favorable the health performance. 
Independent researchers collected clini-
cal data, such as age, BMI, the duration 
of the disease and dialysis therapy, the 
cause of renal insufficiency, and comorbi-
dities. They also gathered records concer-
ning weekly dialysis time, the administra-
tion of erythropoietin preparations (EPO), 
cinacalcet (Mimpara), and iron. Finally, 
the input included laboratory test results 
concerning the concentration of hemo-
globin (Hb), urea before and after hemo-
dialysis, potassium, calcium, phosphates, 
CRP, PTH, cholesterol, triglycerides, total 
protein, and albumin, as well as the calcu-
lated indicators Kt/V and URR. The clini-
cal, therapeutic, and laboratory data were 
compared with the questionnaire results 
expressed as indicators of self-reported 
physical health (PH), mental well-being 
(MWB), emotional functioning (EWB), so-
cial functioning (SF), perception of one’s 
disease (PD), disease burden (DB), in-
teractions with one’s family and friends 
(IFF), perceived social support (PSS), and 
dialysis staff encouragement (DSE). The-
se indicators were developed on the basis 
of the original subscales of the KDQOL-
-SFTM [26]. However, in the present stu-
dy the subscales were rearranged into 
a different set of configurations (scales) 
to make sure that the resulting indicators 
would better reflect the functioning of in-
dividuals with the frailty syndrome. Stati-
stical analysis was carried out using IBM 
SPSS ver. 22 software (Student’s t-test 
and Pearson’s correlation). The adopted 
significance level was p<0.05. Results for 
which 0.05<p<0.1 were regarded as close 
to statistical significance.

results
The mean patient age was 60 years 

(23-87). The mean duration of renal dise-
ase prior to the initiation of dialysis thera-
py was 13 years (1-28). The patients had 
been dialyzed for an average of 6 years 
(1-22). The mean weakly dialysis time was 
13.58 h (11-24 h) (Tab. I).

The main causes of renal disease 
were: chronic glomerulonephritis (31.1%), 
with the most common type being IgA ne-
phropathy (10.3% of all causes), autoso-
mal dominant polycystic kidney disease 
(ADPKD) (12.8%), diabetic nephropathy 
(12.8%), interstitial nephritis (10.3%), renal 
cell carcinoma (5.1%), vesicoureteral reflux 
(2.6%), and others – unknown (15.3%). 
Major comorbidities included hypertension 
(73.8%), diabetes (35.7%), cardiovascular 
complications (28.6%), such as a history 
of heart infarction (14.3%), atrial fibrilla-
tion (9.5%), and cerebral stroke (4.8%), as 
well as cancer (14.3%). As compared to 
men, women were younger (p=0.061), had 
a shorter dialysis time per week (p=0.039), 
were less frequently given EPO (p=0.035), 
exhibited higher total cholesterol levels 
(p=0.003), revealed lower BMI (p=0.071), 
smaller comorbidity (p=0.096), lower urea 
concentration after HD (p=0.078), and lo-
wer phosphate levels (p=0.095). The re-
sults are given in Table II. The other para-
meters did not differ significantly between 
males and females. In the questionnaire 
survey, the patients could score between 
89 and 174 points (the mean score was 
129.51; SD 25.809; median 128). Patients 
who scored below the median (<128) were 
deemed at a higher risk of frailty. Among 
all parameters evaluated by means of the 
questionnaire, the patients had the highest 
opinion of their social and emotional func-
tioning, while most of them did not accept 
their disease, as indicated by the mean sco-
re on perception of the disease (p=0.001). 
Interestingly, the degree of dialysis staff 
encouragement did not significantly affect 
the patients’ perceptions (p=0.926). Wo-
men were more accepting of their disease 
than men (p=0.039), less bothered by it 
(p=0.042), and also reported better physi-
cal and mental health (p=0.092). Patients 
with the lowest scores on the KDQOL-SFTM 

and on its component scales (frail individu-
als) revealed a lower potassium concentra-
tion before HD (p=0.031), as well as lower 
levels of albumin (p=0.008) and total prote-
in (p=0.035), which may be considered an 
indicator of poor nutritional status, transla-
ting into worse physical, mental, and emo-
tional health. They also exhibited a higher 
concentration of urea after HD (p=0.014). 
Frail patients were found to have lower 
PTH (p=0.018) and they were more fre-
quently given cinacalcet (p=0.049). These 
results are shown in Table III.

More differences emerged when the 
data were analyzed by sex. Males at a high 
risk of frailty additionally exhibited lower le-
vels of hemoglobin (p<0.05), which in par-
ticular translated into worse physical health 
(p=0.006), mental well-being (p=0.02), 
and emotional functioning (p=0.042). They 
were also more bothered by the burden 
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Table I
Clinical data.
Dane kliniczne.

N Min Max Mean

Age 42 23 87 57.5

BMI 21 16.43 31.16 24.43

Disease duration [year] 38 1 28 13.03

Dialysis therapy duration [year] 39 1 22 5.97

Weekly dialysis time [h] 37 11 24 13.58

Comorbidity 37 1 6 2.24

Table II
Selected parameters for male and female patients.
Wybrane parametry dla mężczyzn i kobiet.

Men Women p

Age 60.1±15 50.8±11 0.061

BMI 25.3±2.9 22.2±4.4 0.071

Weekly dialysis time [h] 14±2.3 12.5±0.9 0.039

Comorbidity 2.5±1.4 1.6±1.2 0.096

Urea before HD 138.2±28.9 124.18±30.9 0.180

Urea after HD 43.1±11.9 33.8±13.7 0.038

URR 69.6±6 70.6±8.4 0.658

Kt/V 1.43±0.2 1.46±0.36 0.717

Total protein 6.67±0.5 6.56±0.95 0.550

Albumin 3.86±0.3 3.72±0.51 0.328

Hb 11.0±1.2 10.5±0.92 0.239

Fe 65.7±34.7 63.6±25.2 0.853

Total cholesterol 152.8±47.1 203.4±35.6 0.003

TG 191.0±170.1 176.3±55.6 0.782

Calcium 8.8±0.7 9.2±1.1 0.151

Phosphates 5.5±1.7 4.4±1.8 0.095

PTH 508.7±324.7 550.6±389.8 0.736

EPO 1.7 1.3 0.038

Table III
Results for all patients.
Wyniki dla wszystkich pacjentów.

KDQOL-SF PH MWB EF PD DB PSS

Urea before HD
Pearson’s correlation ns ns ns ns ns ns ns

p ns ns ns ns ns ns ns

Urea after HD
Pearson’s correlation -0.518 ns ns ns -0.404 ns -0.377

p 0.014 ns ns ns 0.009 ns 0.015

Kt/V
Pearson’s correlation ns ns ns ns ns ns ns

p ns ns ns ns ns ns ns

URR
Pearson’s correlation ns ns ns ns ns ns ns

p ns ns ns ns ns ns ns

Potassium
Pearson’s correlation 0.645 0.375 0.364 0.473 ns ns ns

p 0.031 0.017 0.027 0.003 ns ns ns

Protein
Pearson’s correlation ns 0.338 ns ns ns ns ns

p ns 0.041 ns ns ns ns ns

Albumin
Pearson’s correlation 0.016 0.474 0.402 0.397 ns ns ns

p 0.008 0.005 0.025 0.018 ns ns ns

PTH
Pearson’s correlation ns 0.392 ns ns ns ns ns

p ns 0.018 ns ns ns ns ns

EPO Pearson’s correlation ns ns ns ns ns ns 0.362
p ns ns ns ns ns ns 0.049

KDQOL-SF – total score in Kidney Disease Quality of Life questionnaire; PH – physical health; MWB – mental well-being; EF – emotional functioning; PD – perception of one’s 
disease; DB – disease burden; PSS – perceived social support

K. Kuczborska et al.
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Table IV
Results for men.
Wyniki w grupie mężczyzn.

KDQOL-SF PH MWB EF PD DB PSS

BMI
Pearson’s correlation ns ns -0.657 ns ns ns ns 

p ns ns 0.015 ns ns ns ns 

Urea before HD
Pearson’s correlation ns ns ns ns ns -0.453 ns 

p ns ns ns ns ns 0.026 ns 

Urea after HD
Pearson’s correlation -0.596 -0.394 ns ns -0.414 -0.408 ns 

p 0.019 0.038 ns ns 0.026 0.039 ns 

Kt/V
Pearson’s correlation ns ns ns ns ns ns ns 

p ns ns ns ns ns ns ns 

URR
Pearson’s correlation ns ns ns ns ns ns ns 

p ns ns ns ns ns ns ns 

Potassium
Pearson’s correlation ns 0.529 0.478 0.636 ns ns ns 

p ns 0.003 0.016 0.001 ns ns ns 

Protein
Pearson’s correlation ns ns ns ns ns ns ns 

p ns ns ns ns ns ns ns 

Albumin
Pearson’s correlation 0.409 0.5 ns ns ns ns ns 

p 0.047 0.025 ns ns ns ns ns 

Hb
Pearson’s correlation ns 0.5 0.464 0.409 ns 0.46 ns 

p ns 0.006 0.02 0.042 ns 0.016 ns 

EPO
Pearson’s correlation 0.773 ns ns ns ns ns 0.362 

p 0.009 ns ns ns ns ns 0.049 

TG
Pearson’s correlation ns ns ns ns ns -0.405 ns 

p ns ns ns ns ns 0.04 ns 

Sleep quality
Pearson’s correlation ns 0.451 0.574 0.555 ns 0.375 ns 

p ns 0.016 0.003 0.002 ns 0.045 ns 
KDQOL-SF – total score in Kidney Disease Quality of Life questionnaire; PH – physical health; MWB – mental well-being; EF – emotional functioning; PD – perception of one’s 
disease; DB – disease burden; PSS – perceived social support

Table V
Results for women.
Wyniki w grupie kobiet.

KDQOL-SF PH MWB SF PD DB

Age
Pearson’s correlation ns ns ns ns 0.747 ns

p ns ns ns ns 0.005 ns

Weekly dialysis time [h]
Pearson’s correlation ns ns ns -0.628 ns ns

p ns ns ns 0.038 ns ns

Urea before HD
Pearson’s correlation -0.798 ns ns ns ns -0.634

p 0.031 ns ns ns ns 0.049

Urea after HD
Pearson’s correlation ns ns ns ns ns ns

p ns ns ns ns ns ns

Kt/V
Pearson’s correlation ns ns ns ns ns ns

p ns ns ns ns ns ns

URR
Pearson’s correlation ns ns ns ns ns ns

p ns ns ns ns ns ns

Potassium
Pearson’s correlation 0.375 ns ns ns ns ns

p 0.017 ns ns ns ns ns

Protein
Pearson’s correlation ns 0.854 0.692 ns ns ns

p ns 0.029 0.013 ns ns ns

Albumin
Pearson’s correlation ns 0.663 ns ns ns ns

p ns 0.037 ns ns ns ns

CRP
Pearson’s correlation -0.921 ns ns ns ns ns

p 0.009 ns ns ns ns ns

PTH
Pearson’s correlation ns 0.784 0.65 ns ns ns

p ns 0.007 0.03 ns ns ns

KDQOL-SF – total score in Kidney Disease Quality of Life questionnaire; PH – physical health; MWB - mental well-being; SF – social functioning; PD - perception of one’s disease; 
DB - disease burden
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of their renal disease and dialysis therapy 
(p=0.016). They were given EPO less fre-
quently (p=0.009). In addition, their sleep 
quality was lower, which adversely affected 
their physical health and mental well-be-
ing (p=0.016 and p=0.003, respectively), 
emotional functioning (p=0.002), as well as 
perceived burden of the disease (p=0.045) 
(see Table IV).

On the other hand, frail women (low 
KDQOL-SFTM scores) revealed high CRP 
levels (p=0.009), which may be attributa-
ble to generalized inflammation induced by 
chronic renal disease. They were subjected 
to a longer dialysis time per week, which 
adversely affected their social functioning 
(p=0.038). As compared to men, women 
were less bothered by the burden of their 
renal disease, being more accepting of the 
illness and its treatment. In particular, older 
women exhibited better emotional coping 
with the effects of their chronic kidney dise-
ase and dialysis therapy (p=0.005). They 
accepted their illness and its consequen-
ces. These results are shown in Table V.

Discussion
The frailty syndrome is a relatively new 

concept which is still in the process of be-
ing elucidated. Despite the fact that in re-
cent years considerable advances have 
been made in the understanding of the pa-
thogenesis of frailty, it still lacks a broadly 
accepted definition and clear diagnostic 
methods, reference criteria, or measures 
which would enable reliable estimation of 
its prevalence [4,23,27]. The present study 
used the Kidney Disease Quality of LifeTM–
Short Form questionnaire developed by the 
RAND organization in collaboration with 
the University of Arizona to evaluate dialy-
zed patients. While it was not designed for 
the diagnosis of frailty, it comprehensively 
examines patient functioning, enabling in-
-depth assessment of factors affecting qu-
ality of life, and as such it can be used to 
identify aspects indicative of frailty.

Existing research has shown that pa-
tients with chronic renal disease are up 
to three times as likely to develop the 
frailty syndrome as individuals with nor-
mal kidney function [17,19]. Shlipak et 
al. identified a strong correlation betwe-
en chronic kidney disease and frailty in 
older participants of the “Cardiovascular 
Health Study” [17]. In turn, in the study 
of Johansen et al., two thirds of the 2275 
dialyzed adults met the criteria of frailty 
[20]. Even though the prevalence of the 
syndrome increased with age, the youn-
ger population also exhibited frailty; it 
was diagnosed in as many as 44% dialy-
zed patients under 40. Moreover, hemo-
dialyzed patients were more susceptible 
to frailty than those receiving peritoneal 
dialysis [20]. Wilhelm-Leen et al. reported 
that the frailty syndrome was widespread 
not only among patients with end-stage 
renal disease, but also in patients in early 
or mild stages of chronic kidney disease 
its prevalence was twice as high as in he-
althy controls [22]. Moreover, according 
to the current state of knowledge, frail pa-
tients with chronic kidney disease are at 

a higher risk of hospitalization and morta-
lity [17,20,22].

However, none of the above works 
concerning renal diseases examined cor-
relations between laboratory data and the 
occurrence of the frailty syndrome. Such 
studies conducted for geriatric and cardiac 
patients [11,14,28] have revealed that fra-
ilty is associated with low total protein and 
hemoglobin levels, malnutrition, as well as 
high CRP, which is in agreement with the 
present work. The fact that our findings are 
consistent with results from other diagno-
stic tools proves that the questionnaire ap-
plied in this study is useful for diagnosing 
frailty.

Frail patients are characterized by: aty-
pical symptoms, disproportionate loss of in-
dependence (as compared to the severity 
of their disease), early and serious conse-
quences of their illness, as well as a slow 
and incomplete recovery [4]. This leads 
to disability, impaired independence, and 
the need for long-term care [3]. Therefore, 
diagnosis of the frailty syndrome in elderly 
and chronic patients is so critical, especial-
ly that some methods for the prevention 
and treatment of frailty have been propo-
sed, these include avoidance of polyphar-
macy [29,30], increased physical activity to 
counteract muscle weakness [21,31,32], 
appropriate nutrition [21,33], and vitamin D 
supplementation [34].

Conclusions
The KDQOL-SFTM instrument was fo-

und to be a useful tool for identifying hemo-
dialyzed patients with frailty syndrome, who 
are at a higher risk of mortality. This is true 
both of the questionnaire as a whole and of 
the reconfigured indicators used here.  The 
study identified the parameters which are 
significant for diagnosing frailty in dialyzed 
patients and which can be subsequently 
used to develop a screening test. The criti-
cal indicators include low concentrations of 
albumin, total protein, and potassium, and 
elevated levels of acute-phase proteins. 
The most sensitive parameter is albumin 
concentration, which is an indicator of mal-
nutrition and inflammatory reaction. 

The study has also revealed intercor-
relations between somatic and psychoso-
cial parameters, which may suggest that 
conscious efforts to enhance one aspect 
may to a degree compensate for a deficit 
in the other. Indeed, frail patients require 
both adequate medical interventions and 
greater psychosocial support from family 
or community members and medical per-
sonnel. Moreover, the identified differences 
between men and women in the somatic 
and psychological aspects of the disease 
burden indicate the need to adjust therapy 
depending on the patient’s gender. Howe-
ver, this observation requires further study 
on larger groups of patients.

References
1. Qian- Li Xue: The Frailty Syndrome: definition and 

natural history. Clin Geriatr Med. 2011; 27: 1-15.
2. Sokołowski R, Ciesielska N, Czajkowska A: Pa-

togenesis of frailty syndrome. J Health Sci. 2014; 
4: 197-204.

3. Piejko L, Nawrat-Szołtysik A: Frailty syndrome – 
a challenge for ageing population. Hygeia Public 
Health. 2016; 51: 329-334.

4. Życzkowska J, Grądalski T: Frailty – an overview 
for oncologists. Onkol Prak Klin. 2010; 6: 79-84.

5. Hogan DB, MacKnight C, Bergman H: Models, 
definitions and criteria of frailty. Aging Clin Exp 
Res. 2003; 15: 1-29.

6. Achenbaum WA, Albert DM: Profiles in geronto-
logy: a biographical dictionary. Westport, Connecti-
cut: Greenwood Press. 1995: 116-118.

7. Maddox GL: The encyclopedia of aging. New York: 
Springer Publishing Company. 1987: 254-255.

8. Anonymous: Subject Index to Volume 38. J Am 
Geriatr Soc. 1990; 38: 1393.

9. Fried LP, Tangen CM, Walston J, Newman AB, 
Hirsch C. et al: Frailty in older adults: evidence for 
a phenotype. J Gerontol A Biol Sci Med Sci. 2001; 
56: 46-56.

10. Uchmanowicz I, Lisiak M, Jankowska-Polańska 
B: Narzędzia badawcze stosowane w ocenie ze-
społu kruchości. Gerontol Pol. 2014; 22: 1-8

11. Uchmanowicz I, Lisiak M, Wontor R, Łoboz-
-Rudnicka M, Jankowska-Polańska B. et al: 
Frailty syndrome in cardiovascular disease: clinical 
significance and research tools. Eur J Cardiovasc 
Nurs. 2015; 14: 303-309.

12. Mlynarska A, Mlynarski R, Biernat J, Sosnowski 
M, Golba KS: Frailty syndrome in heart failure pa-
tients who are receiving cardiac resynchronization. 
Pacing Clin Electrophysiol. 2016; 39: 370-374.

13. Jha SR, Ha HS, Hickman LD, Hannu M, David-
son PM. et al: Frailty in advanced heart failure: 
a systematic review. Heart Fail Rev. 2015; 20: 
553-560.

14. Sumantri S, Setiati S, Purnamasari D, Dewisty 
E: Relationship between metformin and frailty syn-
drome in elderly people with type 2 diabetes. Acta 
Med Indones. 2014; 46: 183-188.

15. Lathousse L, Ziere G, Verlinden VJ, Zillikens 
MC, Uitterlinden AG. et al: Risk of frailty in elderly 
with COPD: a population-based study. J Gerontol 
A Biol Sci Med Sci. 2016; 71: 689-695.

16. Uchmanowicz I, Jankowska-Polanska B, Cha-
bowski M, Uchmanowicz B, Fal AM: The influ-
ence of frailty syndrome on acceptance of illness 
in elderly patients with chronic obstructive pulmo-
nary disease. Int J Obstruct Pulmon Dis. 2016; 11: 
2401-2407.

17. Shlipak MG, Stehman-Breen C, Fried LF, Song 
X, Siscovick D. et al: The presence of frailty in 
elderly persons with chronic renal insufficiency. Am 
J Kidney Dis. 2004; 43: 861-867.

18. Kutner NG, Zhang R: Frailty in dialysis-dependent 
patients with end-stage renal disease. JAMA Intern 
Med. 2013; 173: 78-79.

19. Lam M, Jassal SV: The concept of frailty in ge-
riatric chronic kidney disease(CKD) patients. Blood 
Purif. 2015; 39: 50-54.

20. Johansen KL, Chertow GM, Jin C, Kutner NG: 
Significance of frailty among dialysis patients. J Am 
Soc Nephrol. 2007; 18: 2960-2967.

21. Kim JC, Kalantar-Zadeh K, Kopple JD: Frailty 
and protein-energy wasting in elderly patients 
with end stage kidney disease. J Am Soc Nephrol. 
2013; 24: 337-351.

22. Wilhelm-Leen ER, Hall YN, Tamura M, Cher-
tow GM: Frailty and chronic kidney disease: The 
Third National Health and Nutrition Evaluation Su-
rvey. Am J Med. 2009; 122: 664-671.

23. Bergman H, Ferrucci L, Guralnik J, Hogan DB, 
Hummel S. et al: Frailty: an emerging research 
and clinical paradigm – issues and controversies. 
J Gerontol A Biol Sci Med Sci. 2007; 62: 731-737.

24. Garagarza C, Valente A, Caetano C, Oliveira T, 
Ponce P, Silva AP: Hypophosphatemia: nutritional 
status, body composition, and mortality in hemodi-

K. Kuczborska et al.



Nefrologia i Dializoterapia Polska • 2018 • 22 • Numer 3 99

alysis patients. Int Urol Nephrol. 2017; 49: 1243-
1250.

25. Chang SF: Frailty Is a Major Related Factor for at 
Risk of Malnutrition in Community-Dwelling Older 
Adults. J Nurs Scholarsh. 2016; 49: 63-72.

26. Hays RD. et al: Kidney Disease Quality of Life 
Short Form (KDQOL-SF™), Version 1.3: A Manual 
for Use and Scoring. Santa Monica, CA: RAND, 
P-7994,1997 (http://www.rand.org/health/surveys_
tools/kdqol.html).

27. Hogan DB, MacKnight C, Bergman H: Models, 
definitions, and criteria of frailty. Aging Clin Exp 
Res. 2003; 15: 1-29.

28. Uchmanowicz I, Wleklik M, Gobbens RJ: Frailty 
syndrome and self-care ability in elderly patients 
with heart failure. Clin Interv Aging. 2015; 10: 871-
877.

29. Gokce Kutsal Y, Barak A, Atalay A, Baydar T, 
Kucukoglu S. et al: Polypharmacy in the elderly: 
A multicenter study. J Am Med Dir Assoc. 2009; 10: 
486-490.

30. Morley JE, Vellas B, van Kan GD, Anker SD, 
Bauer JM. et al: Frailty consensus: a call to action. 
J Am Med Dir Assoc. 2013; 14: 392-397.

31. Theou O, Stathokostas L, Roland KP, Jakobi 
JM, Patterson C. et al: The effectiveness of ex-

ercise interventions for the management of frailty: 
a systematic review. J Aging Res. 2011;  p. 19. ar-
ticle ID 569194.

32. Lee PH, Lee YS, Chan DC: Interventions targeting 
geriatric frailty: a systematic review. J Clin Gerontol 
and Geriatr. 2012; 3: 47-52.

33. Manal B, Suzana S, Singh DK: Nutrition and 
Frailty: a review of clinical intervention studies. J 
Frailty Aging 2015; 4: 100-106.

34. Wilhelm-Leen ER, Hall YN, Deboer IH, Cher-
tow HM: Vitamin D deficiency and frailty in 
older Americans. J Intern Med. 2010; 268: 171-
180.


