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ABSTRACT
Introduction: Very limited data about the quality of life in elderly hemodialysis patients
are available. The aim of this study was to identify clinical and demographic determinants that
influence health-related quality of life in elderly hemodialysis patients.
Materials and Method: In total, 94 hemodialysis patients participated in the study. The
participants were divided into two groups according to age: elder group (age of ≥60 years)
and younger group (age of<60 years). Demographic and clinical data including age; gender;
marital status; education period; duration of hemodialysis; comorbidity; and serum levels of
hemoglobin, albumin, parathyroid hormone, aspartate transaminase, alanine transaminase,
calcium, phosphate , urea, and creatinine were recorded. Health-related quality of life was
measured using Nottingham Health Profile. Depression was evaluated using Beck Depression
Inventory. Comparison of the data was performed between the groups. Determinants for
quality of life were identified using multiple logistic regression analysis.
Results: Elderly hemodialysis patients (n=39) had significantly higher scores in energy, pain,
and physical activity domains than controls (n=55; p=0.008, p=0.016, p=0.042, respectively).
In elderly hemodialysis patients, Beck Depression Inventory was significantly associated with
the six domains of Nottingham Health Profile, excluding energy domain (p<0.05). Quality of
life was significantly affected by factors including serum levels of hemoglobin, albumin and
phosphate ; being married and number of comorbidities (p<0.05). The primary determinant of
quality of life in elderly hemodialysis patients seems to be depression.
Conclusion: Quality of life in elderly hemodialysis patients is largely influenced by
depression, some metabolic parameters, and number of comorbidities.
Key Words: Aged; Renal Dialysis; Quality of life; Depression

ARAŞTIRMA

YAŞLI HEMODİYALİZ HASTALARINDA SAĞLIKLA
İLİŞKİLİ YAŞAM KALİTESİNİN BELİRLEYİCİLERİ

ÖZ
Giriş: Yaşlı hemodiyaliz hastalarında yaşam kalitesi hakkında çok sınırlı veri bulunmaktadır.
Bu çalışmanın amacı yaşlı hemodiyaliz hastalarında yaşam kalitesini etkileyen demografik ve
klinik belirleyicileri tanımlamaktır.
Gereç ve Yöntem: Çalışmaya toplam 94 hemodiyaliz hastası katıldı. Katılımcılar yaşa göre
iki gruba ayrıldı: yaşlı grubu (yaş ≥60) ve genç grubu (yaş<60). Yaş, cinsiyet, medeni durum,
eğitim düzeyi, hemodiyaliz süresi, komorbidite, serum hemoglobin, albumin, paratiroid
hormon, aspartat transaminaz, alanin transaminaz, kalsiyum, fosfat, üre ve kreatinini içeren
klinik ve demografik veriler kaydedildi. Sağlıkla ilişkili yaşam kalitesi Nottingham Sağlık Profili
kullanılarak ölçüldü. Beck Depresyon Envanteri kullanılarak depresyon değerlendirildi. Gruplar
arasında verilerin karşılaştırılması yapıldı. Yaşam kalitesi için belirleyiciler çoklu lojistik regresyon
analizi kullanılarak belirlendi.
Bulgular: Yaşlı hemodiyaliz hastaları (n=39) anlamlı olarak enerji, ağrı ve fiziksel aktivite
alanlarında kontrol grubundan daha yüksek skorlara sahipti. (n=55; p=0.008, p=0.016, p=0.042,
sırasıyla). Yaşlı hemodiyaliz hastalarında, Beck Depresyon Envanteri Nottingham Sağlık Profili’nin
enerji alanı dışındaki altı alanıyla istatistiksel olarak anlamlı derecede ilişkili bulundu (p<0.05).
Yaşam kalitesi serum hemoglobin, albumin ve fosfat düzeyinden, evli olmak ve komorbidite
sayısını içeren faktörlerden anlamlı olarak etkilenmekteydi (p<0.05). Yaşlı hemodiyaliz
hastalarında yaşam kalitesinin primer belirleyicisi depresyon olarak görünmektedir.
Sonuç: Yaşlı hemodiyaliz hastalarında yaşam kalitesi, büyük oranda depresyon, bazı
metabolik parametreler ve komorbidite sayısından etkilenmektedir.
Anahtar Sözcükler: Yaşlı; Renal diyaliz; Yaşam Kalitesi; Depresyon
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INTRODUCTION
Prevalence of chronic kidney disease in elderly
patients is increasing worldwide. Chronic kidney
disease is associated with physical, emotional,
psychological, and economic sequelae that
affect not only the patients but also their families
and the society. Majority of the chronic kidney
disease patients undergo some form of renal
replacement therapy such as renal transplant,
hemodialysis, or peritoneal dialysis. Although
hemodialysis is a life-saving therapy that
increases survival of patients with chronic kidney
disease, hemodialysis negatively affects the
patients’ independent living, psychosocial and
mental status, and social life (1).
Older people often have multiple health
problems. In addition, this population are
more vulnerable to depression than the
general population (2). Following hemodialysis
treatment, an older patient with preexisting
multiple comorbidities and limited physiological
reserves is challenged by the new medical
condition. The presence of chronic disease
and depression are closely associated with
poor quality of life in elderly population (3).
Additionally, metabolic and nutritional factors
including body mass index and serum levels of
albumin and hemoglobin are linked with poor
quality of life and mortality in hemodialysis
patients (4).
Although many studies have investigated
the quality of life in hemodialysis patients,
information about the quality of life, specifically
in elderly hemodialysis patients, is limited.
Turkmen et al (5) studied the factors associated
with quality of life in elderly population with
end-stage renal disease and revealed that
depression and sleep quality were predictors
for quality of life. Given the susceptibility of this
population, much more studies are required to

provide a proper healthcare. The aim of this
study was to assess the clinical and demographic
determinants of health-related quality of life in
elderly hemodialysis patients.

MATERIALS AND METHOD
Study Design and Participants
This cross-sectional study was conducted at
the dialysis department of -between January
2016 and December 2016. The hemodialysis
patients recruited to the study were treated
regularly (three times a week) in hemodialysis
unit of a single tertiary hospital. All patients
(n=120) who were regularly treated at this unit
were reviewed according to study criteria.. In
total, 94 hemodialysis patients were enrolled
for the study. Inclusion criteria were as follows:
1) undergoing hemodialysis at least thrice a
week for >3 months and 2) being able to read
and understand the questionnaire. Patients who
had cognitive impairment and uncontrolled
systemic diseases were excluded from the study.
The participants were divided into two groups
according to age: elder group (age of ≥60
years) and younger group (age of<60 years).
Comparison of the groups was performed in
terms of demographic data, metabolic function,
health-related quality of life, and depression
level. Determinants of the health-related quality
of life in older patients were assessed.
The study protocol was approved by the local
research ethics committee. The study adhered
to the guidelines of the Declaration of Helsinki
and informed consent was obtained from all the
participants.
Assessment Tools
Health-related quality of life was assessed
using the Nottingham Health Profile (NHP).
NHP is a questionnaire designed to measure the
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social and personal effects of an illness. It has
six categories comprising 38 items: NHP-energy,
NHP-pain, NHP-emotional reaction, NHP-sleep,
NHP-social isolations (SI), and NHP-physical
mobility (PM). The scores of each component
are weighted and range from 0 (no problems)
to 100 (maximum problems). The respondent
answers “yes” if the statement adequately
reflects the current status or feeling, or “no” if
otherwise. Turkish adaptation of the NHP has
been performed (6).
The severity of depression was assessed
using Beck Depression Inventory (BDI), which is
a 21-item self-report scale, developed by Beck
et al. (7). Items in the scale are rated from 0 to
3 in the increasing order of severity. Item scores
are totaled and can range from 0 to 63. Higher
scores correlate with more severe depression.
The validity and reliability of the Turkish version
of the BDI has been established (8). The BDI
score of 17 or higher was considered as the
cutoff value for the diagnosis of depression.
The abovementioned two assessment tools
were applied by the same investigator, together
with a questionnaire to obtain the demographic
and clinical data and laboratory tests including
age; gender; marital status; smoking; education
period; duration of hemodialysis; and serum
levels of hemoglobin, albumin, parathyroid
hormone, aspartate transaminase, alanine
transaminase, calcium, phosphate, urea, and
creatinine.
Statistical Analysis
Data are presented as mean±standard
deviation and proportions for continuous and
categorical variables, respectively. Chi-square
test was applied for comparison of proportions.
The Student’s t-test was used to compare the
mean values of continuous variables. If the
distribution of the continuous variables was not
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normal, the Mann–Whitney test was used. First,
univariate analysis was utilized between each
predictor and NHP subscales to identify the
variables that were included in the multivariate
model. The variables with a p value of<0.20
in univariate analysis that were individually
identified as significant predictors, were entered
into the multivariate model. Multiple linear
regression analysis was conducted to identify
the factors that significantly influenced NHP
subscales. No more than 4 variables were entered
into the multivariate model per NHP subscales.
The stepwise method was used to compare the
influence of different factors and their types
on NHP subscales. Bivariate correlations were
analyzed using Pearson correlation coefficients
to identify related variables. Collinearity of
predictors was considered, and the predictor
variables that closely correlated were excluded
from the regression analyses. The level of
significance was set at a p value of<0.05 (twotailed). SPSS for Mac, Version 20.0 (SPSS,
Chicago, IL) was used to conduct the statistical
analyses.

RESULTS
In total, 39 subjects with a mean age of
71±8.0 years and 55 controls with a mean age
of 43.9±11.0 years participated in the study.
Elderly hemodialysis patients had higher
body mass index values and shorter education
period compared with controls (p=0.001 and
p<0.001, respectively). Cardiac disease and
diabetes mellitus were more frequent in elderly
patients (p=0.032 and p=0.049, respectively).
Hemoglobin levels were lower in elderly
hemodialysis patients than in controls (p=0.020).
Furthermore, there were significant differences
in other demographic and clinical characteristics
between the groups (Table 1).
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Table 1. Characteristics of elderly hemodialysis patients and controls.
Elderly hemodialysis
patients (age ≥60 years)
(n=39)

Controls
(age 18-59 years)
(n=55)

p

71.0±8.0

43.9±11.0

<0.001

26/13

25/30

0.059

26.3±3.6

23.6±3.6

0.001

21/18

31/24

0.809

Education period (years)*

2.2±2.9

5.3±3.7

<0.001

Duration of hemodialysis (years)*

5.7±5.2

7.6±6.7

0.158

Arterial hypertension

25 (64.1%)

32 (58.2%)

0.563

Diabetes Mellitus

15 (38.5%)

11 (20.0%)

0.049

Cardiac Disease

12 (30.8%)

7 (12.7%)

0.032

Cerebrovascular Disease

2 (5.1%)

2 (3.6%)

0.724

Number of comorbidities*

1.4±1.0

1.0±0.9

0.077

Hemoglobin, g/dL

10.3±1.1

11.0±1.6

0.020

Creatinine, mg/dL

6.1±1.5

6.6±2.1

0.191

Albumin, mg/dL

3.7±0.3

3.7±0.5

0.392

Calcium, mg/dL

8.6±0.6

8.5±0.9

0.531

Phosphate, mg/dL

5.2±1.2

5.2±1.6

0.953

391.6±365.0

578.4±572.7

0.057

ALT, U/L

13.3±10.4

13.6±7.3

0.891

Beck Depression Inventory*

13.4±14.6

14.4±12.4

0.732

Characteristics
Age (years)*
Gender (female/male)
BMI (kg/cm )*
2

Marital status (married/not married)

Comorbidities

Laboratory Tests*

PTH, pg/mL

* Mean±standard deviation.
BMI, Body Mass Index; PTH, Parathormone; ALT, Alanine aminotransferase.

Table 2 shows the comparison of averages for
the six domains of NHP between the groups. Elderly
hemodialysis patients had significantly poorer
scores in energy, pain, and physical activity domains
of NHP compared with controls (p=0.008, p=0.016,
and p=0.042, respectively).
While identifying predictors for the NHP domains
in elderly hemodialysis patients, the multiple linear

regression analysis showed that Beck depression
scores had a positive relationship with five
domains including pain, emotional reaction, social
isolation, sleep, and physical activity. Serum levels
of hemoglobin and albumin showed an inverse
relationship with the energy domain (p<0.05).
Additionally, serum level of albumin also showed an
inverse relationship with physical activity (p<0.05).
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The number of comorbidities positively correlated
with pain domain and physical activity (p<0.05).
Phosphate level showed a negative relationship
with the sleep domain (p<0.05). Being married

had a negative relationship with social isolation
(p<0.05). Table 3 shows how each NHP domain was
significantly associated with the variables.

Table 2. Comparison of mean scores* in Nottingham Health Profile subscales between elderly hemodialysis patients and
controls.
Elderly hemodialysis patients
(age ≥60 years)
(n=39)

Controls
(age 18-59 years)
(n=55)

p

Energy

82.0±34.9

59.3±45.6

0.008

Pain

40.3±37.4

22.7±31.8

0.016

Emotional Reaction

33.5±34.8

39.9±29.3

0.340

Sleep

50.2±40.7

41.8±41.3

0.329

Socialization

16.8±26.5

22.5±32.8

0.357

Physical Activity

42.3±40.6

26.5±33.0

0.042

Characteristics

*Mean±standard deviation.

Table 3. Multiple linear regression analysis of the factors that influence the Nottingham Health Profile subscales in elderly
hemodialysis patients.
p

β

R2

Subscales

Variables

Energy

Hemoglobin

0.050

-8.982

Albumin

0.054

-27.987

<0.001

1.529

0.032

9.179

Pain

Beck Depression Inventory
Number of comorbidities

0.377

0.529

Emotional reaction

Beck Depression Inventory

<0.001

1.562

0.430

Sleep

Beck Depression Inventory

0.001

1.410

0.348

Phosphate

0.023

-10.396

Beck Depression Inventory

0.007

0.673

Being married

0.001

-23.496

<0.001

1.645

Number of comorbidities

0.010

10.460

Albumin

0.028

-26.762

Socialization

Physical activity
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Beck Depression Inventory

0.477

0.688
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DISCUSSION
This study assessed the health-related quality
of life in elderly hemodialysis patients. Pain,
energy, and physical activity domains of NHP
were found to be poorer in elderly hemodialysis
patients than in controls. The results showed
that the primary determinant of quality of life
in elderly hemodialysis patients seems to be
depression, which was associated with all of the
NHP domains, excluding energy domain. The
metabolic parameters including serum levels of
albumin, hemoglobin and phosphate; number
of comorbidities and being married were among
the other major factors affecting health-related
quality of life in hemodialysis patients.
The present study revealed that elderly
hemodialysis patients had poorer quality of life
in pain, energy, and physical activity domains of
NHP. Similar to the present study, Deoreo (9)
found that physical function domain of quality
of life was lower than the general population.
The present findings, which were consistent
with the results in the study, showed that pain
domain was higher in elderly hemodialysis
patients. (5,10-11). This population has to
deal with several comorbidities and suffers
musculoskeletal problems. So the pain is an
important contributory factor in their quality of
life. To boost quality of life in elderly hemodialysis
patients, clinicians may consider resource of pain
and comorbidities.
Depression is a well-known issue that
is related with the quality of life. Several
previous studies have demonstrated the
importance of depression in the quality of life
of hemodialysis patients (12,13). In this study,
depression was found to be one of the most
important determinants for NHP that affected
five domains, including pain, social isolation,
emotional reaction, sleep, and physical activity.

Similarly, Kao et al (14) showed that depression
scores were significantly and strongly inversely
associated with all the domains of quality of
life. High depression scores seemed to exert
a major impact on the quality of life in elderly
hemodialysis patients. So, early diagnosis and
(associated factor)treatment strategies focusing
on depression may improve the quality of life in
elderly hemodialysis patients.
The present study showed that the presence
of comorbidities was associated with the pain
domain of quality of life in elderly hemodialysis
patients. Similar to our results, several earlier
studies described a negative correlation
between comorbidities and quality of life in
general hemodialysis patients (15,16). However,
Wan et al. did not find a correlation between the
number of comorbidities and quality of life (1).
Multi-morbidity is more commonly seen in elderly
population. As a result, elderly hemodialysis
patients may be more prone to suffer from pain
frequently.
Association between the metabolic profile
and health-related quality of life in hemodialysis
patients has been investigated in the previous
studies. Feroze et al. (4) found that low serum
levels of albumin was associated with worse
health-related quality of life. In line with this
finding, we also found that the serum levels
of hemoglobin and albumin had negative
relationship with the energy domain of healthrelated quality of life. In the study of Evans
et al. (17), improvement in hematological
parameters of anemic hemodialysis patients was
significantly associated with better quality of
life parameters, including energy, health status,
well-being, and psychological state. The elderly
population have metabolic imbalance, more
frequently. Therefore, metabolic parameters
should be carefully considered for increasing the
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quality of life in elderly hemodialysis patients by
multidisciplinary team approach.
Poor sleep quality is frequently observed in
hemodialysis patients and it has been shown
to be related with advanced age, depression,
cardiac diseases, and poor quality of life (18).
Additionally, Kutner et al. (19) showed that elderly
hemodialysis population is prone to poor sleep
quality, which is related to their psychological
state. According to the present findings,
depression is related with worse sleep domain
score of NHP. It means that depression has also
impact on quality of life by means of impairing
sleep quality. The present study also showed
that phosphate level correlated positively with
the sleep domain of quality of life. Relation
between sleep quality and phosphate level was
also determined in an earlier study by Emami
Zeydi et al. (20). They demonstrated that higher
phosphate level correlated with sleep quality in
the end-stage renal disease population. Higher
phosphate level may be related with pruritus. As
a result, poor sleep quality and quality of life may
be seen in elderly hemodialysis population. In
this population, preventing hyperphosphatemia
and efficient depression treatment may result
in an increase in the sleep quality and quality
of life.
Some studies have shown significantly
impaired physical function in dialysis patients
compared with general population. Anemia,
changes in protein catabolism, inflammatory
state, and a decrease in protein synthesis may
potentially cause decreased physical function
(21). Increased serum level of albumin was found
to be associated with better physical activity in
the present study. Physical function was lower
in hemodialysis patients, along with increased
risks for comorbidities such as diabetes mellitus,
coronary artery disease, stroke, and vascular
disease (22). In agreement with this finding,
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the study revealed that higher number of
comorbidities were related with poorer physical
activity domain of NHP in elderly hemodialysis
patients. In this population, a multidisciplinary
approach with close monitoring is needed for the
evaluation of disease situation. Metabolic profile
does not explain all disease burden and mental
well-being. However, metabolic profile such as
albumin, hemoglobin are independent variables
on quality of life. To attain high quality of life in
elderly hemodialysis patients, metabolic profile
may be taken into consideration in the treatment
algorithms.
In comparison with general population,
socialization is affected in hemodialysis patients
(23). In the present study, it was found that the
social isolation domain of NHP had a negative
correlation with being married. In parallel to
the present study, Sağduyu et al (24) showed
that being married was found to be a positive
factor for the quality of life. However, in most of
the previous studies (25), marital status was not
associated with quality of life. .
There were some limitations in the present
study. First, the health-related quality of life was
assessed using a generic measure. NHP might
not be sufficiently sensitive for hemodialysis
patients. In future studies, disease specific
measures may help in evaluating the quality of
life of this population. Second, the study sample
was small, thus limiting the statistical ability to
determine significant correlations. Finally, this
study was cross-sectional and did not have a
healthy control group.
In conclusion, the results of this study indicate
that the quality of life in elderly hemodialysis
patients is largely influenced by depression,
some metabolic parameters, and the number of
comorbidities. Clinicians should consider these
factors to improve their quality of life.
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