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Abstract:  The prevalence of insomnia is greater in end-stage renal disease. The aim of our study was to determine the frequency of insomnia 
and subclinical insomnia in patients with various dialysis therapy and kidney transplant recipients, in order to assess the severity of 
insomnia and examine whether there is a difference in severity among groups. In cross-sectional study, we evaluated 120 patients with 
terminal renal failure. Based on therapy, patients were divided into four groups: hemodiafiltration, standard bicarbonate dialysis, peri-
toneal dialysis and kidney transplant recipients. The severity of insomnia was evaluated through the use of the Insomnia Severity Index 
(ISI). Most patients who reported any kind of insomnia problems with ISI were on conventional dialysis (80%), followed by hemodiafil-
tration (76.7%) and peritoneal dialysis (63.3%). Transplant recipients had least difficulties with insomnia (46.7%). Insomnia Severity 
Index showed that insomnia in end-stage renal patients is not very severe. Most of the patients had “no clinically significant insomnia”. 
Our findings indicate that patients on hemodiafiltration and transplant recipients have a significantly lower score on Insomnia Severity 
Index. Patients with end-stage renal disease have high frequency insomnia problems. However, our study shows that insomnia in these 
patients is not severe. Insomnia is the most frequent and severest in patients on standard bicarbonate dialysis.
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1. Introduction
Insomnia is characterized by: trouble falling asleep, 
maintaining sleep, or non refreshing sleep. Disturbanc-
es in sleep occur at least three times per week for at 
least one month; sleep disturbance results in marked 
personal distress or interference with personal function-
ing in daily living [1]. 
 The prevalence of insomnia is greater in dialysis 
patients than in general population [2,3]. Studies have 
been reported to range from 45% to 90% [4-11]. Insom-
nia occurs at an early stage chronic kidney disease 

(CKD), too [12,13]. Its frequency in early CKD is 62.9% 
[12]. Much less information is available about the preva-
lence of insomnia in transplant patients [14,15]. 
 Researches suggest that insomnia has an effect 
on physical, mental and social functions [16,17]. “Poor 
sleep” in dialysis patients is associated with lower qual-
ity of life [8,18,19]. Also there is no study that examines 
the severity of insomnia in patients with various dialysis 
therapy and kidney transplant recipients.
 The aim of our study was to determine the frequency 
of insomnia and subclinical insomnia in patients on he-
modiafiltration (HDF), bicarbonate hemodialysis (BHD), 
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peritoneal dialysis (PD) and transplant kidney recipients, 
to assess the severity of insomnia by Insomnia Severity 
Index (ISI) and examine whether there is a difference 
among groups in severity. We also examined what kind 
of insomnia is the most common in these groups (initial, 
transitory, terminal or mixed).

2. Materials and methods
2.1. Subjects
Our observation cross-sectional study was conducted 
between December 2010 and January 2011 at the Clinic 
of Nephrology, Clinical centre Nis. We evaluated 120 
patients with chronic renal failure. Patients were divided 
into four groups: hemodiafiltration (group 1), patients on 
standard bicarbonate dialysis (group 2), peritoneal dialy-
sis (group 3) and kidney transplant recipients (group 4). 
All patients who were receiving dialysis therapy or whose 
health conditions were regularly monitored during the 
mentioned period participated in the research. The study 
was approved by the local Ethics Committee. The criteria 
for including patients in the study were: age >18 years, 
without communication barrier and provided informed 
consent. All patients in our study were stabile dialysis/
transplant patients without significant comorbidity. We 
excluded patients with psychiatric disorders and cogni-
tive dysfunctions.
 BHD patients were treated three times weekly, about 
4.5 hours per session. HDF patients were treated three 
times weekly as well, for about 4.5 hours per session. 
PD was done as CAPD (continuous ambulatory perito-
neal dialysis). All HD patients were in daily shifts and had 
adequate dialysis (Kt/V > 1.2).   
 Insomnia Severity Index (ISI). The Insomnia Severity 
Index has seven questions which demonstrate following 
issues in patients: the severity of their problem with fall-
ing asleep, staying asleep, waking up too early, satisfac-
tion with their current sleep pattern, how much the patients’ 
sleep problems are noticeable to others, how much the pa-
tients are worried about their current sleep problem and 
whether these problems influence their daily functioning. 
Each question score ranged from 0 to 4. The seven an-
swers are added up to get a total score. A higher score 
indicates severe insomnia. The ISI is a reliable and valid 
instrument to quantify perceived insomnia severity [20].

2.2. Statistical methods
Data were expressed as mean ± standard deviation and 
frequency (%). The Kolmogorov-Smirnov test was used 
for testing variable’s normality. After we had given non-

normally distributed variables the statistical significance 
among the study groups was assessed by using the non-
parametric Kruskal-Wallis Test (three or more categories) 
and Mann-Whitney Tests (two categories). Chi-square 
test was applied to compare percentage. Linear regres-
sion analysis was used to determine factors affecting 
ISI. Analyses were performed using SPSS, version 13.0. 
P‑value ≤ 0.05 was considered statistically significant.

3. Results
We evaluated 120 patients (74 males and 46 females) 
who were divided into four groups: hemodiafiltration 
(HDF), patients on standard bicarbonate dialysis (BHD), 
peritoneal dialysis (PD) and kidney transplant recipi-
ents. Sociodemographic and clinical characteristics of 
the patients included in the study are present in Table 1. 
As shown in table, there were no statistically significant 
differences in gender, marital status, educational status, 
employment status, economic status, lifestyle charac-
teristics (smoking and alcohol intake), diabetes and du-
ration of the therapy among groups. The mean duration 
of time on therapy was: 47.2 ± 50.0 (HDF), 30.9 ± 31.5 
(BHD), 35.3 ± 27.5 (PD) and 30.9 ± 37.9 (transplanta-
tion) months. The time on therapy in transplant group 
relates to transplantation period (no total replacement 
therapy period). We found statistically significant dif-
ference among groups regarding age and presence of 
ischemic hearth disease.
 Most patients who reported any kind of insomnia 
symptoms with ISI were on BHD (80%), then HDF 
(76.7%) and PD (63.3%). Transplantation recipients had 
least difficulties with insomnia (46.7%) (Figure1). Insom-
nia symptoms were considered to be: difficulty falling 
asleep, difficulty staying asleep and problems with wak-
ing up too early.

Figure 1. Frequency of insomnia symptoms among patients
	  on	HDF,	BHD,	PD	and	transplantation	recipients.
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Table 1. Sociodemographic	and	clinical	characteristics	for	the	study	patients.

Sociodemographic and clinical 
variables

HDF (n=30) BHD (n=30) PD (n=30) Transplantation (n=30) p-value

Age (mean ± SD) 56.4±11.1 54.5±16.4 56.1±13.1 41.3±7.7 <0.05

Male (% (n*)) 70%	(21) 70%	(21) 43.3%	(13) 63.3%	(19) 0.109	

Married (% (n)) 83.3%	(25) 80%	(24) 73.3%	(22) 63.3%	(19) 0.292	

Educational status (% (n)) 0.086	

Elementary school 13.3%	(4) 26.7%	(8) 43.3%	(13) 13.3	(4)

High school 80%	(24) 70%	(21) 50%	(15) 83.3%	(25)

University education 6.7%	(2) 3.3%	(1) 6.7%	(2) 3.3%	(1)

Employment status (% (n)) 0.083

Employed 16.7%	(5) 10%	(3) 0%	(0) 20%	(6)

Unemployed 6.7%	(2) 20%	(6) 23.3%	(7) 26.7%	(8)

Retired 76.7%	(23) 70%	(21) 76.7%	(23) 53.3%	(16)

Economic status** (% (n)) 0.417

< 100 € 26.7%	(8) 46.7%	(14) 33.3%	(10) 30%	(9)

100 – 300 € 56.7%	(17) 50.0%	(15) 50%	(15) 60%	(18)

> 300 € 16.7%	(5) 3.3%	(1) 16.7%	(5) 10%	(3)

Lifestyle caracteristics (% (n))

Smoker 20%	(6) 30%	(9) 20%	(6) 33.3%	(10) 0.528

Alcohol 6.7%	(2) 0%	(0) 3.3%	(1) 0%	(0) 0.288

Comorbidity (% (n))

Ischemic hearth disease 30%	(9) 43.3%	(13) 36.7%	(11) 0%	(0) 0.001

Diabetes 20%	(6) 10%	(3) 30%	(9) 10%	(3) 0.126

Duration of therapy (months)
(mean ± SD) 47.2±50.0 30.9±31.5	 35.3±27.5	 30.9±37.9 0.328

 

*n=number of patients; **monthly income per member of patient’s family

Table 3. Insomnia	Severity	Index	among	patients	on	HDF,	BHD,	PD	
and	transplantation	recipients*.

Severity of 

insomnia

(% (n**))

HDF

(n=30)

BHD

(n=30)

PD

(n=30)

Transplantation 

(n=30)

No clinically 

significant 

insomnia

76.7%	(23) 40%	(12) 56.7%	(17) 60%	(18)

Subthreshold 

insomnia
16.7%	(5) 26.7%	(8) 20%	(6) 23.3%	(7)

Clinical 

insomnia 

(moderate)

6.7%	(2) 33.3%	(10) 20%	(6) 13.3%	(4)

Clinical 

insomnia 

(severe)

0%	(0) 0%	(0) 3.3%	(1) 3.3%	(1)

 

* chi-square test was used for comparison, p = 0.181, Cramer’s V = 0.187;
** n = number of patients

 Table 2. Type	of	insomnia	problem*.

Sleeping 

problem

(% (n**))

HDF

(n=30)

BHD

(n=30)

PD

(n=30)

Transplantation 

(n=30)

No problem 23.3%	(7) 20%	(6) 36.7%	(11) 53.3%	(16)

1) Difficulty 

falling asleep
3.3%	(1) 13.3%	(4) 10%	(3) 3.3%	(1)

2) Difficulty 

staying asleep
23.3%	(7) 0%	(0) 3.3%	(1) 0%	(0)

3) Problems 

waking up too 

early

3.3%	(1) 0%	(0) 0%	(0) 0%	(0)

4) Mixed 46.7%	(14) 66.7%	(20) 50%	(15) 43.3%	(13)

* chi-square test was used for comparison, p = 0.019, Cramer's V = 0.287
** n = number of patients
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The most frequently recorded type of insomnia problem 
was mixed night-time waking, trouble falling asleep and 
early morning waking (Table 2).
 The total score ISI showed that most patients have 
“no clinically significant insomnia” (Table 3).
 Kruskal‑Wallis Test indicated statistically signifi-
cant differences in insomnia severity among the study 
groups (p=0.040). Additional Mann-Whitney tests found 
statistically significance difference in insomnia severity 
between BHD and HDF (p=0.002) and between BHD 
and transplant recipients (p=0.048) (Table 4).

 The ischemic hearth disease is significantly and in-
dependently associated with insomnia severity index 
(Table 5). There was no significantly association be-
tween insomnia severity score and age, smoking, alco-
hol intake and diabetes. 

4. Discussion
We compared socioeconomic conditions among the 
groups in order to eliminate differences of socioeconom-
ic factors among the groups which can have influence 
on the severity of insomnia. Except in age and presence 
of ischemic hearth disease, there is no statistical signifi-
cant difference in other sociodemographic and clinical 
characteristics among groups. The mean age of patients 
was: 56.4 ± 11.1 (HDF), 54.5 ± 16.4 (BHD), 56.1 ± 13.1 
(PD) and 41.3 ± 7.7 (transplantation). Patients in stan-
dard bicarbonate dialysis, hemodiafiltration and peri-
toneal dialysis have approximately the same age, but 
transplant patient are younger. It is because kidney do-

nation typically occurs in younger chronic renal failure 
patients. In our patients it is the most common living do-
nation between relatives. Frequency of ischemic hearth 
disease is the lowest in transplant patients which is ac-
cording to expectations, because they are the youngest.
 Insomnia is a great problem in end-stage renal pa-
tients. The prevalence of insomnia in these patients 
ranges widely in various studies. This is most likely due 
to different diagnostic criteria [1,21] and certain limita-
tions of using subjective tests in detecting sleep prob-
lems [22]. Patients in our study reported high frequency 
insomnia problems. Values obtained correspond with 
the results of previous researches [5,7,9,10,23,24]. 
However, the main aim of our study was to assess 
whether there is a difference in frequency and severity 
of insomnia among various dialysis therapies.
 Patients from all groups complained about difficulty 
falling asleep, difficulty staying asleep and early morning 
waking, but most had a mixture of problems. Night-time 
waking and difficulty falling asleep were reported mostly. 
These data match the reports of previous studies [11].
  The fact is that there are many studies of the preva-
lence of insomnia, but there are almost no studies that 
examine the severity of insomnia in end-stage renal pa-
tients. Therefore, this is the first study that has attempt-
ed to determine how clinically significant these insomnia 
problems, which the patients without doubt have, really 
are. The results we obtained using a questionnaire In-
somnia Severity Index show that insomnia in end-stage 
renal patients is not very severe (Table 3).
 Previous researches have shown that the psycho-
logical and physical cases contribute to insomnia in 
end-stage renal disease patients. Insomnia correlated 
with the presence of depression, anxiety, anemia, pri-
mary sleep disorders such as restless legs syndrome, 
metabolic [23,25] and immunology distress [26]. It is 
questionable how dialysis therapy influences, directly or 
indirectly (through the co-morbidites state), the onset of 
insomnia in these patients.
 While some studies found a connection between 
insomnia and biochemical parameters of dialysis effi-
ciency [6,23], others don’t [27].

Kind of therapy N Mean ± Std.Deviation Median

1  HDF 30 4.60	±	4.336 3.00

2  BHD 30 10.10	±	7.155 11.00

3  PD 30 7.23	±	7.108 6.00

4  Transplantation 30 6.17	±	7.076 2.50

Total 120 7.03	±	6.756 5.00

Table 4. Insomnia	Severity	Index	among	groups. 

Table 5. Relationship	between	ISI	(dependent	variable)	and	independent	determinants.

Predictive variables Unstandardized Standard error Standardized B coef-
ficients t P value

Age B	coefficients 0.049 -0.070 -0.700 0.485

Smoking -0.034 1.408 -0.031 -0.337 0.736

Alcohol intake -0.475 3.862 -0.142 -1.581 0.117

Ischemic hearth disease -6.106 1.520 0.333 3.298 0.001

Diabetes 5.013 1.646 0.001 0.006 0.995
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