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Öz

Amaç
Çalışmada hemodiyalize girmekte olan hastaların bi-
yoimpedans yöntemi ile volüm durumlarının belirlen-
mesi ve volüm durumunun hastaların yaşam kalitesi, 
anksiyete, depresyon ve uyku kalitesi ile ilişkisinin 
araştırılması amaçlandı.

Gereç ve Yöntem
Kesitsel olarak planlanan çalışmaya 2016 Yılı Mart 
Ayı’nda Hemodiyaliz Ünitesinde hemodiyalize gir-
mekte olan toplam 100 hasta alındı. Hastaların volüm 
durumunu belirlemek için, hafta ortası hemodiyaliz 
seansları öncesinde vücut kompozisyon monitörü ile 
biyoelektriksel impedans analizi (BİA) yapıldı. Hasta-
ların yaşam kaliteleri SF-36 yaşam kalitesi ölçeği ile, 
uyku kalitesi Pittsburg Uyku Kalitesi İndeksi (PUKİ) 
kullanılarak, depresyon taramaları Beck Depresyon 
Ölçeği (BDÖ), anksiyete taramaları Beck Anksiyete 
Ölçeği ile değerlendirildi. Hastalar BİA parametrele-
rinden hücre dışı sıvı/ total vücut sıvısı (HDS/TVS) 
oranlarına göre üç gruba ayrıldı. Grup1; <25 persentil 
(HDS/TVS<0,426 Lt, n=24), grup 2; 25-50 persentil 
(HDS/TVS: 0,426-0,438 Lt, n=37), grup 3; 50-75 per-

sentil (HDS/TVS: 0,438-0,481 Lt, n=39). İstatiksel 
analizler üç grup üzerinden yapıldı.

Bulgular
Kadın cinsiyette, yalnız yaşayan ve eğitim seviyesi 
düşük olan hastalarda HDS/TVS oranları yüksek bu-
lundu. HDS/TVS oranı arttıkça, yaşam kalitesi kompo-
nentlerinden; fiziksel komponent (p=0,01) ve mental 
komponentte (p=0,02) bozulma olduğu; fiziksel kom-
ponent bileşenlerinden; fiziksel fonksiyon (p<0,001), 
fiziksel rol güçlüğü (p=0,03), genel sağlık algısında 
(p=0,03) azalma, mental komponent bileşenlerinden; 
mental sağlık (p=0,01), sosyal fonksiyon (p<0,001) ve 
vitalite (p=0,01) alanlarında bozulma olduğu görüldü. 
Tüm hastalarda depresyon oranı %40, gruplar kendi 
içinde değerlendirildiğinde depresyon oranı grup 1’de 
%25, grup 2’de %43 ve grup 3’de %45 olarak tespit 
edildi. HDS/TVS oranı arttıkça, depresyon skorlarında 
istatiksel anlamlı olmayan bir artış izlendi. Çalışmaya 
alınan hastaların tamamında PUKİ total skoru 5’in üs-
tünde saptandı. 

Sonuç
Çalışma sonucunda, HD hastalarında HDS/TVS oranı 
arttıkça, yaşam kalitesinin azaldığı, depresyon ve ank-
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Introductıon

Chronic kidney disease (CKD) is a prevalent public 
health issue that affects a substantial population of 
over than 750 million individuals across the world 
(1,2). In 2020, end-stage renal disease (ESRD) that 
requires renal replacement therapy was found to have 
a point prevalence of 996.8 per million population in 
Turkey (3). ESRD has a significant share in healthcare 
expenditures due to the high cost of treatment. In 
this context, there has been an increased pace of 
research focused on factors affecting the prognosis 
of patients with ESRD receiving renal replacement 
therapy. It is crucial to prioritize treatment approaches 
targeting the elimination of elements that adversely 
affect the quality of life (QoL) of patients. ESRD 

treatment primarily aims at extending the lifespan of 
patients as well as keeping their standard of living at 
an optimal level.

Hemodialysis is one of the renal replacement therapy 
methods applied in the management of ESRD. 
However, the process of hemodialysis seriously 
affects the patient’s life in terms of both physical and 
psychological aspects. To ensure the appropriate 
and systemic treatment of CKD, it is very important 
to determine health-related QoL (HRQoL), anxiety, 
and depression among these patients (4). Within this 
particular context, many studies have been conducted 
to investigate QoL, anxiety, depression and sleep 
quality in hemodialysis patients and explore the 
associated factors. In the conducted studies, the SF36 

siyete bulgularının arttığı, uyku kalitesinin bozulduğu, 
uyku veriminin azaldığı ve uyku süresinin kısaldığını 
saptadık. Tüm bu faktörlerin, hastaların morbidite ve 
sağkalımına etkisi göz önüne alındığında, HD hasta-
larında volüm kontrolü ve kuru ağırlık tespiti önemlidir. 

Anahtar Kelimeler: Biyoimpedans, Depresyon, He-
modiyaliz, Uyku Kalitesi, Yaşam Kalitesi

Abstract

Objectives
To determine the volume status of patients undergoing 
hemodialysis using the bioimpedance method and to 
investigate the relationship of volume status with the 
patients’ quality of life, anxiety, depression, and sleep 
quality.

Material and Method
This cross-sectional study included a total of 100 
patients undergoing hemodialysis at the Hemodialysis 
Unit in March 2016. The volume status of the patients 
was determined using bioelectrical impedance 
analysis (BIA) performed with a body composition 
monitor before their mid-week hemodialysis sessions. 
The quality of life was evaluated using the 36-item 
Short Form Survey, sleep quality was assessed using 
the Pittsburg Sleep Quality Index (PSQI), depression 
screening was performed with the Beck Depression 
Inventory, and anxiety screening was undertaken with 
the Beck Anxiety Inventory. The patients were divided 
into three groups according to the extracellular fluid/
total body fluid (ECF/TBF) ratio, which is one of the 
BIA parameters: Group 1, <25th percentile (ECF/
TBF<0.426 L, n=24); Group 2, 25-50th percentile 

(ECF/TBF: 0.426-0.438 L, n=37); and Group 3, 50-
75th percentile (ECF/TBF: 0.438-0.481 L, n=39). 
Statistical analyses were performed for the three 
groups.

Results
The ECF/TBF ratio was found to be higher in female 
patients, individuals who lived alone, and those 
with a low educational level. As the ECF/TBF ratio 
increased, there was a deterioration in the physical 
and mental components of quality of life, including 
physical functioning (p<0.001), physical role difficulties 
(p=0.03), general health perceptions (p=0.03), mental 
component (p=0.02), mental health (p=0.01), social 
functioning (p<0.001), and vitality (p=0.01). The rate 
of depression was 40% in all patients, 25% in Group 1, 
43% in Group 2, and 45% in Group 3. As the ECF/TBF 
ratio increased, a statistically non-significant increase 
was observed in depression scores. The PSQI total 
score was found to be above 5 in all patients included 
in the study.

Conclusion
It was determined that as the ECF/TBF ratio increased 
in hemodialysis patients, the quality of life decreased, 
depression and anxiety symptoms increased, sleep 
quality deteriorated, sleep efficiency decreased, and 
sleep duration was shortened. Considering the impact 
of all these factors on patients’ morbidity and survival, 
it is important to determine volume status and dry 
weight in patients undergoing hemodialysis.

Keywords: Bioimpedance, Depression, Hemodialy-
sis, Sleep Quality, Quality Of Life.
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quality of life scale, Beck Anxiety and Depression 
Scales and Pittsburgh Sleep Quality Index were used 
to determine these psychiatric conditions.

The SF36 form, used for assessing QoL, developed 
by the ‘medical outcomes study’ and its Turkısh 
validity and reliability have been demonstrated by 
Koçyiğit et al. (5). The scala consists of 8 dimensions: 
physical functioning, physical role limitations, vitality, 
general health, pain, emotional role limitations, 
social functioning and mental health. The arithmetic 
average of the first five dimensions yields the Physical 
Component Score (PCS), while the average of the 
last dimensions produces the Mental Component 
Score (MCS). Each scale is scored between 0 and 
100, with higher scores indicating better QoL during 
the assessment (6).

The Pittsburg Sleep Quality Index enables the 
quantitative measurement of sleep quality, facilitating 
the identification of good and poor sleep. Developed 
by Buysse et al. in 1989, the reliability and validity of 
PSQI in Turkey were studied by Agargün et al.in 1996 
(7,8). PSQI comprises 7 components: subjective 
sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbances, use of sleep 
medication and daytime dysfunction. A higher total 
scale score indicates poorer sleep quality and a total 
PSQI score of 5 or above is considered indicative of 
poor sleep quality (9). 

The Beck Depression Inventory, developed by Beck 
et al. in 1961, underwent validity and reliability studies 
in Turkey by Tegin and Hisli. It is a self-assessment 
scale consisting of 21 items, each socored between 0 
and 3. The highest total score attainable on the scale 
is 63. In Turkish populations a score of 15 or higher is 
considered indicative depression (10).

The Beck Anksiety Inventory developed by beck et 
al. in 1988, underwent reliability and validity studies 
in Turkey by Ulusoy et al. it is a acale that queries 
subjective anxiety and physical symptoms. The 
scale consisting of 21 items is scored ranging from 
0 to 3. The score range is 0 to 63. The higher total 
score obtained from the scale the more severe the 
individuals experienced anxiety (11). 

Another important problem for patients undergoing 
hemodialysis is overhydration (12). It is common in 
hemodialysis patients and stands out as a significant 
contributor to mortality rates. In hemodialysis patients, 
ideal dry weight refers to the body weight closest 
to the optimal hydration state, where hypovolemia 
and hypervolemia symptoms are not observed after 

hemodialysis. Dry weight is one of the basic concepts 
in hemodialysis and is essential for achieving adequate 
dialysis outcomes. However, the determination of the 
ultrafiltration volume, i.e., quantity of excess fluid, 
which must be eliminated during every hemodialysis 
session remains a clinical problem. Currently, the 
dry weight of hemodialysis patients is determined 
using traditional methods that are not always able to 
provide an accurate measurement. Various methods 
have been devised to accurate assess dry weight 
among patients undergoing hemodialysis, including 
echocardiographic measurements, determination of 
the diameter of the inferior vena cava and the level 
of natriuretic peptide, and bioelectrical impedance 
analysis (BIA) (13,14).

Numerous studies have shown that many 
hemodialysis patients who are clinically considered 
euvolemic are actually hypervolemic when evaluated 
by BIA (14-16). The body composition monitör is a 
device that easily and objectively determines patients 
body composition and volüme status using the 
bioimpedance method. Measurements are taken at 
50 different frequencies within the range of 5 to 1000 
kHz with the body composition monitör to calculate 
the electrical resistance of body fluids. Using BIA, 
extracellular fluid (ECF) can be estimated from the 
total body fluid (TBF) content. It is known that ECF 
also reflects hypervolemia (17). In addition, it has 
been shown that ECF/TBF, ECF/total body weight, 
and ECF percentage indicate volume load in a 
similar manner (17,18). It has also been reported that 
comorbidities have a significant association with the 
ECF/TBF ratio among hemodialysis patients.

The aim of this study was to investigate the volume 
status of patients undergoing hemodialysis using 
the BIA method and to investigate the relationship 
of volume status with the patients’ QoL, anxiety, 
depression, and sleep quality.

Material and Method

This cross-sectionally designed study included 100 
patients undergoing hemodialysis at the Hemodialysis 
Unit in March 2016. The study assessed the eligibility 
of patients aged 18 to 75 years who had been 
undergoing hemodialysis for four hours a day for three 
days a week for at least three months. Other eligibility 
criteria included a Kt/V value of more than 1.4, where K 
represents the dialyzer clearance of urea, t represents 
the treatment duration, and V represents the volume 
of urea distribution. Excluded from the study were 
patients who did not agree to participate; those with 
a heart valve prosthesis or pacemaker; those who 
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had limb amputation, active infection, or malignancy; 
those who had undergone cardiac revascularization 
within the last six months; and those who had signs of 
acute decompensated heart failure. 

The patients’ age and gender, hemodialysis duration, 
place of residence, marital and educational status, 
occupation, the presence of comorbidities, and a 
history of psychiatric illnesses were obtained and 
recorded by the researcher. The weight and height 
of the patients were measured before the mid-
week dialysis session. The body mass index (BMI), 
expressed in kilograms per square meter (kg/m2), 
was calculated by dividing the body weight in kg by 
the square of their height in m. The volume status of 
the patients was determined with a body composition 
monitor. Bioelectrical ımpedance analysis indices 
were measured using a bioimpedance device 
(Bodystat Quadscan 4000) that utilizes a constant 
50 kHz frequency current. Each patient underwent 
BIA before the mid-week hemodialysis session. 
Measurements were performed while the patients 
were in a supine position. The electrodes were placed 
on the extremities where the patients did not have a 
fistula or catheter. The electrodes were placed on the 
dorsal aspect of the wrist in the upper extremity and 
the anterior aspect of the ankle in the lower extremity. 
Using BIA, total body weight, total body water, ECF, 
intracellular fluid, total body fat, and lean body mass 
were measured at the time of entering dialysis.

The 36-item Short Form Survey (SF-36) was used to 
assess the patients’ QoL, and the Pittsburgh Sleep 
Quality Index (PSQI) was employed to measure their 
sleep quality. The Beck inventories were administered 
to perform anxiety and depression screenings, 
respectively The researcher administered these 
scales to the patients. The scoring and assessment 
of the scales were undertaken according to their 
respective evaluation instructions (5,8,10,11).

According to the ECF/TBF percentiles determined by 
BIA, the following three groups were formed: Group 1, 
<25th percentile (ECF/TBF < 0.426 L, n=24); Group 2, 
25-50th percentile (ECF/TBF: 0.426-0.438 L, n=37); 
and Group 3, 50-75th percentile (ECF/TBF: 0.438-
0.481 L, n=39). Statistical analyses and comparisons 
were performed for the three groups.

The Ethics Committee of Selcuk University Faculty of 
Medicine granted approval for this clinical research on 
March 31, 2015, with the decision number 2015/7. 

Statistical Analysis
The Statistical Package for the Social Sciences 

version 22.0 was used to perform the statistical 
analysis of the data obtained. Data were expressed 
as mean (± standard deviation) or median (min-max) 
values. The comparison of categorical data between 
groups was undertaken using the chi-square statistic. 
Parameters conforming to a normal distribution were 
compared with the analysis of variance test, and their 
subgroup analyses were undertaken with the post-
hoc Tukey test. Parameters that did not comply with 
a normal distribution were analyzed with the Kruskal-
Wallis test, and their subgroups were analyzed 
using the Mann-Whitney-U test. The statistically 
significant levels was accepted as p < 0.05. In the 
examination of correlations, the Pearson test was 
used for variables with a normal distribution and the 
Spearman test for those that did not comply with a 
normal distribution. Multivariate regression analysis 
(independent variables: age, gender, BDI score, 
PSQI score, marital status, educational level, and 
renal replacement therapy duration) was undertaken 
to determine the factors independently associated 
with the SF-36 component scores.

Results

The study included 100 individuals diagnosed with 
ESRD aged 18 to 75 years who had been undergoing 
hemodialysis treatment for a minimum duration of 
three months. Sixty of these patients were male (60%), 
and 40 were female (40%). The patients’ average age 
was calculated as 60 ± 10.7 years, and their average 
BMI as 27 ± 5.4 kg/m². Seventy-three patients were 
married, 24 patients were widowed, and three patients 
were single. Fifteen patients were illiterate. Fifty-
three patients had no comorbidities, while 23 patients 
had hypertension and 24 had diabetes. A history of 
psychiatric illness was present in 14 patients, of whom 
13 had also received antidepressant treatment due to 
depression.

Gender distribution significantly differed between the 
three groups (Group 1 vs. Group 2 and Group 2 vs. 
Group 3; p <0.0001 for both). Thirty-five of the 40 
female patients were in Group 3. The ECF/TBF ratio 
of women was higher than that of men.

The marital status of the patients significantly differed 
between the groups (p = 0.036). The difference 
between Group 1 and Group 3 in relation to marital 
status was statistically significant (p = 0.04). The 
number of widowed patients was statistically 
significantly greater in Group 3 when compared to the 
remaining groups (p = 0.036). The ECF/TBF ratio was 
higher among patients living alone than among those 
who did not live alone. 
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Significant differences were also observed in the 
educational level of the groups (p < 0.001). Thirteen 
of the 15 illiterate patients were in Group 3. The ECF/
TBF ratio exhibited a greater value in patients with a 
lower educational level, and this was at a statistically 
significant level.

The comparison of the patient groups according 
to QoL revealed statistically significant differences 
concerning the physical (p = 0.01) and mental (p 
= 0.02) component scores, as well as the domains 
constituting these components. The scores of Group 

1 were significantly higher than when compared to 
Group 2 and Group 3. It was also observed that as the 
ECF/TBF ratio increased, these scores decreased, 
and the QoL deteriorated (Table-1).

In the correlation analysis of the ECF/TBF ratio and 
SF-36 scores, ECF/TBF was negatively correlated 
with the physical functioning score (r=-0.201, 
p=0.045) and negatively correlated with the physical 
role difficulties score (r=-0.225, p=0.025). As the ECF/
TBF increased, there was a decrease in physical 
functioning and an increase in physical role difficulties.

Süleyman Demirel Üniversitesi Tıp Fakültesi Dergisi

Table 1 Quality of life (36-item Short Form) scale scores of the patient groups

Physical component: Group 1 vs. Group 2, p = 0,01; Group 1 vs. Group 3; p = 0.01, physical functioning: Group 1 vs. Group 
2, p < 0,001; Group 1 vs. Group 3; p = 0.02, physical role difficulties: Group 1 vs. Group 2, p = 0.03; Group 1 vs. Group 3; p = 
0.03, general health perceptions: Group 1 vs. Group 2, p =  0.03; Group 1 vs. Group 3, p = 0.02, mental component:  Group 1 
vs. Group 2, p = 0.02, mental health: Group 1 vs. Group 2, p = 0.01, social functioning: Group 1 vs. Group 2, p < 0.001, vitality: 
Group 1 vs. Group 2, p = 0.01; Group 1 vs. Group 3; p = 0.02

Group 1
(<25th percentile)

Group 2 
(25-50th percentile)

Group 3 
(>50th 

percentile)
p

Physical component score 44.9 ± 11.2 36.2 ± 12.7 37.5 ± 11.4 0.01

Bodily pain 54.9 ± 10.9 49.1 ± 12.5 52.4 ± 10.8 0.15

Physical functioning 46.7 ± 12.4 34.9 ± 14.5 38.5 ± 13.7 0.01

Physical role difficulties 42.9 ± 13.8 35.4 ± 11.5 36.1 ± 11.8 0.05

General health perceptions 41.6 ± 10.5 36.2 ± 11.7 36.1 ± 10.7 0.11

Mental component score 45.1 ± 10.8 40.3 ± 9.4 44.0 ± 10.3 0.14

Mental health 46.4 ± 11.0 40.8 ± 11.1 44.2 ± 11.7 0.14

Emotional role functioning 43.8 ± 16.4 38.7 ± 14.3 42.6 ± 13.4 0.22

Social functioning 43.5 ± 10.9 34.1 ± 12.3 39.3 ± 11.4 <0.001

Vitality 46.1 ± 9.2 40.0 ± 9.9 40.9 ± 10.5 0.05

Table 2 Multıple Variable Linear Regression Analysis Results for Factors Associated with Physical 
Component and Mental Component Scores

CI: confidence interval, PCS: physical component score, BDI: Beck Depression İndex, MCS: mental component score

Dependent Variable Independent Variable B Beta %95 CI P

PCS

Age -0,458 -0,401 -0,639 - (-0,276) 0,000

Marital status -3,697 -0,258 -5,887 - (-1,507) 0,001

BDI Score -0,451 -0,310 -0,680 - (-0,221) 0,000

MCS
Marital status 1,818 0,153 0,053-3,583 0,044

BDI Score -0,827 -0,684 -1,006 - (-0,648) 0,000
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According to multivariate analysis undertaken to 
ascertain the variables that were independently related 
to with the physical and mental component scores, the 
former had an association with QoL, independent of 
age, marital status, and the BDI score, while the latter 
had an association with QoL, independent of marital 
status, the BDI score, and volume status (Table-2).

The total PSQI score was found to be above 5 in 
all patients included in the study. Group 1 had a 
significantly greater total score on the PSQI compared 
to Group 2 (p=0.02). The scores obtained from the 
sleep duration (p=0.02) and sleep efficiency (p=0.03) 
subscales were significantly lower in Group 1 than 
in Group 3, and these scores were also significantly 
lower in Group 2 compared to Group 3 (p <0.001 
and p= 0.04, respectively). The ECF/TBF ratio had a 
negative correlation with the sleep duration (r=0.248, 
p=0.013) and sleep efficiency (r=0.205, p=0.041) 
scores among the PSQI domains. As the ECF/TBF 

ratio increased, the total PSQI score increased, and 
sleep duration and efficiency decreased (Table-3).

A low level of anxiety was detected in all patients 
included in the study (mean score: 6.1 ± 5.3). The 
rate of depression was 40% in all patients. In the 
evaluation of the groups, the rate of depression was 
found to be 25% in Group 1, 43% in Group 2, and 
45% in Group 3. As the ECF/TBF ratio increased, the 
depression scores increased, albeit at a statistically 
non-significant level (Table-4).

Discussion

This study investigated the relationship between 
volume status and QoL, anxiety, depression, and 
sleep quality among patients receiving hemodialysis 
due to ESRD. Chronic subclinical or significant volume 
overload among the common complications observed 
in hemodialysis patients and is closely linked to arterial 
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Table 3 PSQI scores of the patient groups

*Group 1 vs. Group 2, p = 0.02  **Group 1 vs. Group 3, p = 0.02; Group 2 vs. Group 3, p = 0.00
***Group 1 vs. Group 3; p = 0.03, Group 2 vs. Group 3, p = 0.04  PSQI: Pittsburgh Sleep Quality Index 

Group 1
(<25th percentile)

Group 2 
(25-50th percentile)

Group 3 
(>50th percentile) p

PSQI total* 7.7 ± 4.8 8.8 ± 3.8 10.1 ± 3.5 0.07

Subjective sleep quality 1.1 ± 0.8 1.4 ± 0.9 1.4 ± 0.8 0.19

Sleep latency 1.1 ± 1.0 1.4 ± 1.1 1.6 ± 1.1 0.18

Sleep duration** 1.7 ± 1.3 1.7 ± 1.2 2.5 ± 0.9 0.08

Sleep efficiency*** 1.9 ± 1.3 2.1 ± 1.1 2.5 ± 0.8 0.06

Sleep disturbances 1.1 ± 0.4 1.3 ± 0.5 1.2 ± 0.4 0.26

Use of sleeping medication 0.1 ± 0.6 0.1 ± 0.7 0.5 ± 0.3 0.17

Daytime dysfunction 0.5 ± 0.8 0.6 ± 0.8 0.6 ± 0.8 0.90

Table 4 Beck Depression Inventory and Beck Anxiety Inventory scores of the patient groups

*Group 1 vs. Group 2, p = 0.04  **Group 1 vs. Group 2, p = 0.03

Group 1
(<25th percentile)

Group 2
(25-50th percentile)

Group 3
(>50th percentile) p

Beck Anxiety Inventory score* 5.0 ± 4.5 6.6 ± 4.4 6.2 ± 6.3 0.17

Beck Depression Inventory score** 11 ± 7.4 15.4 ± 9.1 14.2 ± 8.1 0.13
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stiffness, hypertension, left ventricular hypertrophy, 
heart failure, and consequently increased rates of 
death and morbidity (19,20). Many studies have 
investigated QoL, depression, anxiety, and sleep 
quality in hemodialysis patients. However, there is no 
research examining the relationship between these 
parameters and overhydration. There is a limited 
body of research exploring the relationship between 
HRQoL and BIA parameters.

In this study, it was found that overhydration was more 
common in female patients, individuals with a lower 
educational level, and those living alone. Given the 
psychological effects of living alone on patients, it is 
considered that such circumstances may exacerbate 
volume status by impeding patients’ adherence to 
treatment regimens and dietary recommendations.

Hemodialysis negatively affects the patient’s life, 
both physically and psychologically. QoL is adversely 
affected by various factors, including the profound 
impact of family roles, job proficiency, fear of death, and 
dependence on treatment. Since hemodialysis results 
in significant limitations in the patient’s life caused by 
being dependent on a machine, a decrease in QoL can 
be observed frequently with this treatment (4).

Hypervolemia and the associated acute and chronic 
complications are closely related to HRQoL, especially 
its physical domain (16). In the current study, it was 
observed that as overhydration increased, QoL 
decreased in the domains of physical role difficulties, 
physical functioning, vitality, and general health 
perceptions.

In this study, the comparison of the patient groups 
according to QoL revealed significant differences 
in the physical component, physical role difficulties, 
physical functioning, mental component, mental 
health, social functioning, general health perceptions, 
and vitality scores. These scores decreased as 
the ECF/TBF ratio increased. Additionally, volume 
status was negatively correlated with the physical 
functioning and physical role difficulties scores. As 
the ECF/TBF ratio increased, physical functioning 
decreased, while physical role difficulties increased. 
HRQoL has a significant predictive value for survival 
and hospitalization frequency in patients with 
CKD (21). It is a consistent and strong indicator of 
the prognosis of patients with ESRD undergoing 
hemodialysis. Although it has been reported that QoL 
increases with some treatments in ESRD, patients 
often experience physical function limitations and 
dialysis-related symptoms. QoL has been found to 
be associated with clinical indicators, morbidity, and 

survival in hemodialysis patients (22,23).

The multivariate analysis undertaken to ascertain 
the variables that were independently related to 
the QoL components showed that patient age, 
marital status, and BDI scores were associated with 
QoL, independent of volume status. As patient age 
increased, deterioration in the physical component 
score and the mental component score decreased, 
which was an expected result. It was also an 
anticipated result that, given the psychological state 
of individuals living alone, the negative effects of living 
alone on patients’ adherence to treatment and dietary 
regimens, as well as the contribution of this situation 
to depression, were accompanied by a decline in 
volume status and a deterioration in overall QoL.

In order to treat patients with CKD appropriately and 
systematically, it is very important to determine their 
HRQoL, anxiety, and depression status. A detailed 
examination of the psychoemotional state should be 
considered an integral part of the treatment process 
to improve the QoL of this patient population.

Depression is common among individuals with ESRD 
(24,25). It is known that there is a relationship between 
a high prevalence of depression and increased 
morbidity and mortality in dialysis patients (26). In a 
study by Hedayati et al., who used the DSM-IV criteria 
and directly interviewed patients, clinical depression 
was detected in 26.5% of hemodialysis patients. The 
authors also reported that the hospitalization rate was 
twice as high in patients with clinical depression when 
compared to those without clinical depression (27).

In this study, the rate of depression in all patients was 
40%. The analysis performed according to the groups 
showed that the rates of depression in Groups 1, 2, 
and 3 were 25%, 43%, and 45%, respectively. As the 
ECF/TBF ratio increased, the severity of depressive 
symptoms increased, albeit at a statistically non-
significant level. In previous studies, an increase in 
depressive symptoms was found to be associated with 
markers of poor treatment adherence among dialysis 
patients (28). Furthermore, it has been observed 
that depression causes poor nutritional status and a 
decrease primarily in serum albumin levels in patients 
with ESRD (29). 

In the current study, similar to the literature, depression 
was associated with a deterioration in volume status 
and a decrease in QoL.

Anxiety is associated with the process of dialysis, 
early mortality, social status, and work and financial 
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conditions in patients with CKD (30). In the current 
study, low levels of anxiety were detected in all 
patients. According to the evaluation of the patient 
groups, there was a statistically non-significant 
increase in anxiety scores with an increase in the 
ECF/TBF ratio.

In hemodialysis patients, sleep disorders have an 
occurrence rate between 40 and 80%, although it 
varies depending on the evaluation method (31,32). A 
few studies evaluating polysomnographic parameters 
in hemodialysis patients have shown that these 
patients have a reduced total sleep time (260-360 
minutes) and experience disrupted sleep patterns 
characterized by irregular cycles and prolonged 
durations of awakening during sleep (33,34). In a 
study by Sabbatini et al., insomnia symptoms were 
found in 45% of the 694 dialysis patients, and the risk 
of insomnia was determined to be higher in elderly 
patients, individuals who had been on dialysis for a 
long time, and those with high parathormone levels 
(35). Other studies similarly indicate that insomnia 
is linked to a deterioration in QoL and increased 
morbidity and mortality (36,37).

As in the general population, there exists a correlation 
between poor sleep quality and poor QoL in 
hemodialysis patients. In a study evaluating sleep 
quality with the PSQI and QoL with the SF-36 in 89 
hemodialysis patients, sleep quality and QoL were 
found to be correlated (36). In the current study, the 
total PSQI score was above 5 in all patients, meaning 
that their sleep quality was low. The comparison of 
the patient groups according to the PSQI components 
showed significantly higher total PSQI, sleep duration, 
and sleep efficiency scores in Group 1 than in Group 
2. In addition, Group 2 had significantly higher sleep 
duration and sleep efficiency scores when compared 
to Group 3. Volume status had a negative correlation 
with sleep duration and sleep efficiency among the 
PSQI components. In other words, as the ECF/TBF 
ratio increased, sleep duration and sleep efficiency 
decreased. A previous study found a high prevalence 
for sleep disordered breathing among hemodialysis 
patients (38). 

Although the causes of the frequent occurrence of 
this condition in hemodialysis patients are not yet fully 
understood, it is considered that upper respiratory 
tract edema due to volume overload, decreased 
muscle tone associated with uremic myopathy, and 
neuropathy may contribute to the development of 
obstructive sleep apnea (38). 

In the current study, as expected, an increase in the 

ECF/TBF ratio resulted in a decrease in sleep quality, 
sleep duration, and sleep efficiency.

Conclusion

This study revealed that as the ECF/TBF ratio increased 
in hemodialysis patients, their QoL decreased, 
depression and anxiety symptoms increased, sleep 
quality deteriorated, sleep efficiency decreased, and 
sleep duration was shortened. Considering the impact 
of all these factors on patients’ morbidity and survival, 
volume control and the determination of dry weight are 
important for hemodialysis patients. There is potential 
to enhance the QoL of these patients, particularly 
through the implementation of efficient psychosocial 
assistance for elderly individuals and those who lack 
sufficient social support due to living alone, as well 
as the early diagnosis and treatment of depression in 
these patients. There is a need for prospective studies 
that will examine the effects of psychosocial support 
and depression treatment on the achievement of the 
optimal dry weight in this patient population.

Ethical Approval
Ethics The Ethics Committee of Selcuk University 
Faculty of Medicine granted approval for this clinical 
research on March 31, 2015, with the decision number 
2015/7 and was conducted in accordance with the 
principles of the Declaration of Helsinki.

Conflict of İnterest
The authors declare no potential conflicts of interest 
with respect to the research, authorship, and/or 
publication of this article.

Financial Support
The authors received no financial support for the 
research, authorship, and/or publication of this article.

Informed Consent
Informed consent and written permission to publish the 
data were obtained from all individuals participating in 
the study.

Availability of Data
Data can be requested from the authors.

Author Contributions
SÖD: Concept, Literature Review, Analysis and 
Interpretation, Article Writing

References

1. Crews DC, Bello AK, Saadi G. Burden, access, and disparities 
in kidney disease. Blood Purif 2019;48(1):32-39.

2. Kassebaum NJ, Arora M, Barber RM, et al. Global, regional, 

78

t



79t

and national disability-adjusted life-years (DALYs) for 315 di-
seases and injuries and healthy life expectancy (HALE), 1990–
2015: a systematic analysis for the Global Burden of Disease 
Study 2015. The Lancet 2016;388.10053:1603-1658.

3. Ateş K, Süleymanlar G, Nurhan S. Türkiye'de nefroloji, diyaliz 
ve transplantasyon registry 2018. TC Sağlık Bakanlığı ve Türk 
Nefroloji Derneği Ortak Raporu, 2019.

4. Zhu F, Wystrychowski G, Kitzler T, et al. Application of bioim-
pedance techniques to peritoneal dialysis. Contrib Nephrol 
2006;150:119-128.

5. Koçyiğit H, Aydemir Ö, Ölmez N, Memiş A. Kısa form-36 (SF-
36)’nın Türkçe versiyonunun güvenirliği ve geçerliliği. İlaç ve 
Tedavi Dergisi 1999;12:102-106.

6. Liem YS, Bosch JL, Arends LR, et al. Quality of life assessed 
with the medical outcomes study short form 36-item health sur-
vey of patients on renal replacement therapy: a systematic re-
view and meta-analysis. Value Health 2007;10(5):390-7.

7. Buysse DJ, Reynolds CF, Monk TF, et al. The Pittsburgh sleep 
quality index: A new instrument psychiatric practice and resear-
ch. Psychiatry Res 1989;28:193-213. 

8. Ağargün MY, Kara H, Anlar O. Pittsburgh Uyku Kalitesi İndek-
sinin geçerliği ve güvenirliği. Türk Psikiyatri Dergisi 1996;7:107-
15.

9. Fiorentini A, Valente R, Perciaccante A, et al. Sleep's quality 
disorders in patients with hypertension and type 2 diabetes 
mellitus. Int J Cardiol 2007;8;114(2):50-2.

10. Hisli N. Beck Depresyon Envanterinin geçerliliği üzerine bir ça-
lışma (A study on the validity of Beck Depression Inventory.). 
Psikoloji Dergisi 1988;6:118-122.

11. Ulusoy M, Şahin N, Erkmen H. Turkish version of Beck Anxiety 
inventory: Psychometric properties. Journal of cognitive psy-
chotherapy 1998;12(2):163.  

12. Onofriescu M, Hogas S, Voroneanu L, et al. Bioimpedance-gu-
ided fluid management in maintenance hemodialysis: a pilot 
randomized controlled trial. Am J Kidney Dis 2014;64(1):111-8.

13. Chan C, McIntyre C, Smith D, Spanel P, Davies SJ. Combi-
ning near-subject absolute and relative measures of longi-
tudinal hydration in hemodialysis. Clin J Am Soc Nephrol 
2009;4(11):1791-8.

14. Devolder I, Verleysen A, Vijt D, et al. Body composition, hydra-
tion, and related parameters in hemodialysis versus peritoneal 
dialysis patients. Perit Dial Int 2010;30(2):208-14.

15. Crepaldi C, Soni S, Chionh CY, et al. Application of body com-
position monitoring to peritoneal dialysis patients. Contrib 
Nephrol 2009;163:1-6.

16. Beberashvili I, Azar A, Sinuani I, et al. Bioimpedance phase 
angle predicts muscle function, quality of life and clinical out-
come in maintenance hemodialysis patients. Eur J Clin Nutr 
2014;68(6):683-9. 

17. Jacobs LH, van de Kerkhof JJ, Mingels AM, et al. Inflamma-
tion, overhydration and cardiac biomarkers in haemodialy-
sis patients: a longitudinal study. Nephrol Dial Transplant 
2010;25(1):243-8.

18. Park J, Chung HC, Kim MS, et al. Relationship between extra-
cellular water fraction of total body water estimated by bioimpe-
dance spectroscopy and cardiac troponin T in chronic haemo-
dialysis patients. Blood Purif 2009;28(1):61-8.

19. Onofriescu M, Hogas S, Voroneanu L, et al. Bioimpedancegu-
ided fluid management in maintenance hemodialysis: a pilot 
randomized controlled trial. Am J Kidney Dis 2014;64(1):111-8.

20. Voroneanu L, Cusai C, Hogas S, et al. The relationship betwe-
en chronic volume overload and elevated blood pressure in he-
modialysis patients: use of bioimpedance provides a different 
perspective from echocardiography and biomarker methodo-
logies. Int Urol Nephrol 2010;42(3):789-97.

21. Avramovic M, Stefanovic V. Health-related quality of life in diffe-
rent stages of renal failure. Artif Organs 2012;36(7):581-9.

22. Morch CM, Gonçatves LF, Barros E. Health related quality of 
life among haemodialysis patients-relationship with clinical indi-

cators, morbidity and mortality. J Clin Nurs 2006;15(4):498-504.
23. Gayle F, Soyibo AK, Gilbert DT, et al. Quality of life in end sta-

ge renal disease: a multicentre comparative study. West Indian 
Med J 2009;58(3):235-42.7

24. Hinrichsen GA, Lieberman JA, Pollack S, et al. Depression in 
hemodialysis patients. Psychosomatics 1989;30(3):284-9.

25. Kimmel PL. Psychosocial factors in dialysis patients. Kidney Int 
2001;59(4):1599-613.

26. Kimmel PL, Weihs KL, Peterson RA. Survival in hemodi-
alysis patients: the role of depression. J Am Soc Nephrol 
1993;4(1):12-27.

27. Hedayati SS, Bosworth H, Briley L, et al. Death or hospita-
lization of patients on chronic hemodialysis is associated 
with a physician-based diagnosis of depression. Kidney Int 
2008;74(7):930-6.

28. Kimmel PL. Depression in patients with chronic renal disease: 
what we know and what we need to know. J Psychosom Res 
2002;53(4):951-6.

29. Friend R, Hatchett L, Wadhwa NK, et al. Serum albumin 
and depression in end-stage renal disease. Adv Perit Dial. 
1997;13:155-7.

30. Levy J. Morgan J, Brown E. Oxford Diyaliz El Kitabı. Uslan İ 
(Çeviren). İstanbul: Nobel Tıp Kitabevleri, 2002;135-153. 

31. Veiga J, Goncalves N, Gomes F. Sleep disturbances in end-sta-
ge renal disease patients on hemodialysis. Dial Transplant 
1997;26:380-4.

32. Holley JL, Nespor S, Rault R. A comparison of reported sleep 
disorders in patients on chronic hemodialysis and continuous 
peritoneal dialysis. Am J Kidney Dis 1992;19(2):156-61.

33. Mendelson WB, Wadhwa NK, Greenberg HE, et al. Effects of 
hemodialysis on sleep apnea syndrome in endstage renal dise-
ase. Clin Nephrol 1990;33(5): 247-51.

34. Millman RP, Kimmel PL, Shore ET, et al. Sleep apnea in hemo-
dialysis patients: the lack of testosterone effect on its pathoge-
nesis. Nephron 1985;40(4):407-10.

35. Sabbatini M, Minale B, Crispo A, et al. Insomnia in main-
tenance haemodialysis patients. Nephrol Dial Transplant 
2002;17(5):852-6.

36. Iliescu EA, Coo H, McMurray MH, et al. Quality of sleep and 
health-related quality of life in haemodialysis patients. Nephrol 
Dial Transplant 2003;18(1):126-32.

37. Köktürk O. Uykunun izlenmesi. Polisomnografi. Tüberk Toraks 
1999;47:499-511. 

38. Kimmel PL, Miller G, Mendelson WB. Sleep apnea syndrome in 
chronic renal disease. Am J Med 1989;86(3):308-14.

Süleyman Demirel Üniversitesi Tıp Fakültesi Dergisi


