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Implication for health policy/practice/research/medical education:
Moderate to extreme pruritus/insomnia are quite common in HD patients and significantly affect quality of life. Pruritus is a 
great predictor of insomnia. Extreme insomnia is an independent predictor of death.
Please cite this paper as: Soleymanian T, Alidadiani S, Mahdavi A. Pruritus and insomnia in hemodialysis patients; association 
with SF36 quality of life and clinical outcomes. J Renal Inj Prev. 2018;7(4):253-258. DOI: 10.15171/jrip.2018.57.

Introduction: Pruritus involves many hemodialysis (HD) patients and has a close association 
with sleep quality and health-related quality of life.
Objectives: The aim of this study was to determine predictors of pruritus and insomnia, the 
effect of pruritus on the severity of sleeping difficulties, and also their impacts on the health 
quality, hospitalization and mortality in a multicenter cohort of HD patients.
Patients and Methods: Pruritus and sleep problems data were obtained in 416 HD patients 
from nine dialysis facilities in September 2012. SF36 quality of life and a comprehensive 
questionnaire was provided for the patients. Patients were followed for a median of 28 months. 
Unadjusted and adjusted odds ratio (AOR) of having pruritus/sleep disturbances for different 
variables and relative risk of death was calculated. 
Results. Moderate to extreme pruritus and insomnia were respectively identified in 38% 
and 49% of HD patients. Independent predictors of having severe to extreme pruritus were 
hyperphosphatemia (mg/dL) (AOR: 1.34; 95% CI: 1.06-1.70), anemia (g/dL) (AOR: 1.27; 95% 
CI: 1.04-1.56), and older age (year) (AOR: 1.02; 95% CI: 1.00-1.04). These predictors for severe 
to extreme insomnia were dialysis vintage (year) (AOR: 1.14; 95% CI: 1.04-1.26), worse bodily 
pain (AOR: 1.01; 95% CI: 1.00-1.03), poor mental health (AOR: 1.02; 95% CI: 1.01-1.04), and 
severe to extreme pruritus (AOR: 8.80; 95% CI: 3.24-23.91). SF36 quality of life was becoming 
significantly lower with increasing the degree of pruritus/insomnia. Likewise, hospitalization 
was more common in these patients. During the follow up 123 (29.6%) patients passed away. 
The full-adjusted relative risk of death for extreme insomnia was 1.72 (95% CI: 1.00-3.03; 
P = 0.05). 
Conclusion: Moderate to extreme pruritus/insomnia are quite common in HD patients and 
significantly affect quality of life. Pruritus is a great predictor of insomnia. Extreme insomnia 
is an independent predictor of death. 
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Introduction
Pruritus is a common distressing symptom in HD patients, 
which has a negative impact on their quality of life (1). 
Factors like underlying comorbidities and inflammation, 
anemia, increased levels of serum phosphorus and 
parathyroid hormone (PTH), and skin dryness have been 

introduced as the main offenders of uremic pruritus (2-6). 
Pathogenesis of pruritus is complex and engages resident 
cells (keratinocytes, mast cells and sensory neurons) 
and temporary inflammatory cells (T lymphocytes and 
eosinophils) (6-9). Treatment of chronic uremic pruritus 
is terribly sophisticated and usually unsuccessful (10-15). 
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Insights into the predisposing manageable factors can 
help physician for better handling of this problem.
Most of the recent studies have been reported uremic 
pruritus in 22% to 57% of patients on hemodialysis (HD) 
(2,16). Pruritus has a negative impact on health-related 
quality of life and also causes sleeping difficulties in 
dialysis patients (17). Insomnia is common in chronically 
ill patients and it largely depends on the severity of 
underlying comorbid conditions. Uremic patients on 
dialysis specifically complain about insomnia and other 
sleeping problems (18,19). It has been proposed that 
sleep disturbances would raise cardiovascular events and 
mortality in general population and patients with end-
stage renal disease (ESRD) (20,21).

Objectives
The aim of this study was to determine predictors of 
pruritus and insomnia, the effect of pruritus on the 
severity of sleeping difficulties, and also their impacts 
on the health quality, hospitalization and mortality in a 
multicenter cohort of HD patients.

Patients and Methods 
Study population and research design
In this observational study, 532 maintenance HD patients 
from nine facilities were enrolled in September 2012. The 
enrolled facilities which their authorities and medical staff 
signed to collaborate were from three different regions. 
Two facilities with 167 patients from north of Tehran, 
five facilities with 217 participants from center of Tehran 
and two facilities with 148 patients from south of Tehran. 
All patients had to be at least 18 years old while receiving 
outpatient HD at least for 2 weeks. Out of 532 patients, 
416 subjects (95% on dialysis for more than three months) 
agreed to complete the SF36 questionnaire (validated 
Persian translation) which also comprised questions about 
kidney disease specific symptoms including pruritus and 
sleeping problems. The SF36 comprises 36 questions which 
35 of them are used to make 8 multi-item subscales, which 
are 1) physical functioning, 2) role-physical, 3) bodily 
pain, 4) general health, 5) vitality, 6) social functioning, 
7) role-emotional, and 8) mental health (8). A score from 
0 (lowest HRQOL) to 100 (highest HRQOL) is obtained 
for each. These subscales of SF36 are condensed into two 
components. The first five subscales constitute of physical 
component summary (PCS) and the last five make up 
mental component summary (MCS), hence the subscales 
of general health and vitality are used in both components. 
The scores of the total SF36 score and the two components 
are counted as averaging of the subscales. The Cronbach’s 
α coefficient for each subscale was >0.88. We also asked 
about the severity of itching and sleeping problems of our 
patients in the provided questionnaire. The two included 
inquiries were “during the past 4 weeks how much have 
you been bothered by itching/difficulty sleeping?” with 
five-scale answers of “not at all, mild, moderate, severe, 
extremely”.

In addition, a comprehensive questionnaire comprising 
all demographics, and laboratory data was filled out by 
using administrative data and medical records for all 
patients. At least two to three constitutive laboratory data 
at the study entry were recorded in the questionnaire 
(their mean was used for analysis). Then, patients were 
followed up until February 2015. During follow up period 
(median of 28 months; minimum of 0.5 and maximum of 
30 months) causes of hospitalizations and exit from HD 
including death was recorded. The last follow up time 
was the last visit or whenever patients left HD because 
of renal recovery, transfer to peritoneal dialysis (PD) or 
undergoing transplantation (one month after PD transfer 
or transplantation). Patients who transferred to a different 
facility were followed there. The study was approved by 
the specialized review boards and ethics committees. 
Informed patient consent was obtained. 

Ethical issues
1) The research followed the tenets of the Declaration of 
Helsinki and its later amendments; 2) informed consent 
was obtained; and 3) permission of the ethical review 
committee of Tehran University of Medical Sciences was 
obtained prior to execution of the study.

Statistical methods
Demographic characteristics and laboratory data of the 
patients are summarized using percentage of the total and 
means (± standard deviation; SD) or medians (interquartile 
range [IQR]) as appropriate. Mean values of two or three 
laboratory results at study start for each patient were used 
in the analyses. Categorical variables were compared using 
Fisher’s exact test, and continuous variables were compared 
using ANOVA and Kruskal-Wallis tests as appropriate. 
Logistic regression analysis was used to estimate the odds 
ratio (OR) of different variables predicting the severe-
extreme pruritus/insomnia versus negative pruritus/
insomnia after adjusting for case-mix covariates (age, sex, 
dialysis vintage, and body mass index [BMI]), diabetes, 
and significant laboratory data in univariate analysis. We 
also estimated unadjusted and incremental adjusted (for 
case-mix, serum albumin, and diabetes) relative risk (RR) 
of death using Logistic regression analysis for patients 
with severe-extreme pruritus/insomnia. Patient survival 
for patients with severe-extreme pruritus/insomnia versus 
those with no pruritus/insomnia was estimated by the 
Kaplan–Meier method. Multivariate regression analysis 
was used for detecting the most significant predictors of 
SF36 score. The data analysis was performed using SPSS 
version 19 (SPSS Inc., Chicago, IL). Significant level was 
considered as P < 0.05.

Results
The mean age of the patients was 57.2 ± 15.4 years 
(range: 18-93 years) which 56.5% (n = 235) of them were 
men and 42% (n = 174) were diabetic. Other causes of 
ESRD were glomerular diseases (n = 63, 15%); urologic 
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problems (n = 42, 10%); hereditary disorders (n = 21, 
5%); and hypertension, unknown and other uncommon 
causes (n = 116, 28%). The mean duration on dialysis 
was 45.6 ± 47.8 (median = 27, interquartile range = 11-68) 
months. The mean ± SD for BMI was 24.5 ± 4.5 kg/m2, 
serum albumin; 3.91±0.36 g/dL, hemoglobin; 10.6 ± 1.5 
g/dL, phosphorus: 5.41 ± 1.26 mg/dL, calcium; 8.86 ± 0.71 
mg/dL, PTH: 341 (IQR: 165-586) ρg/mL, Kt/V; 1.31 ± 0.19, 
Short Form 36 (SF36); 50 ± 21, PCS; 51 ± 22 and MCS; 
53 ± 22. The median of annual admission frequency was 
0.80 (IQR: 0.00-1.55). During follow up period (747 
patient years), 123 patients died (29.6%). Causes of death 
included cardiovascular disease (CVD) (37%), other causes 
superimposed on CVD (11.5%), infections superimposed 
on CVD (20.5%), infections (4%), malignancy (7.5%), 
cachexia (5.5%), and other causes (14%).
Thirty-eight percent of our patients reported having 
moderate to extreme pruritus. The proportion of severe 
to extreme pruritus was 18%. In univariate analysis, 
there was a  significant difference in serum hemoglobin, 
phosphorus, SF36 score and its components, annual 
admission frequency, and death among patients with 
various degree of pruritus (Table 1). Independent 
predictors of having severe to extreme pruritus (reference; 
no pruritus) were hyperphosphatemia (mg/dL) (adjusted 
odds ratio or AOR: 1.34; 95% CI: 1.06-1.70; P = 0.01), 
anemia (g/dL) (AOR; 1.27; 95% CI: 1.04-1.56; P = 0.02), 
and older age (year) (AOR: 1.02; 95% CI: 1.00-1.04; 
P = 0.05).
Forty-nine percent of our patients complained about 
moderate to extreme insomnia. The proportion of severe 

to extreme insomnia was 21%. In univariate analysis, there 
was a significant difference in dialysis vintage, bodily pain 
(subscale of SF36 score), mental health (subscale of SF36 
score), SF36 score and its components, severe to extreme 
pruritus, and death among patients with various degree 
of insomnia (Table 2). Independent predictors of having 
severe to extreme insomnia (reference; no insomnia) were 
dialysis vintage (year) (AOR: 1.14; 95% CI: 1.04-1.26; 
P = 0.01), worse bodily pain (AOR: 1.01; 95% CI: 1.00-
1.03; P = 0.05), poor mental health (AOR: 1.02; 95% CI: 
1.01-1.04; P = 0.02), and severe to extreme pruritus (AOR: 
8.80; 95% CI: 3.24-23.91; P < 0.001)). It is noteworthy to 
say that higher scores for SF36 and its components or 
subscales indicate a better quality of life, therefore lower 
scores of bodily pain and mental health subscales mean 
higher pain and worse mental health.
Unadjusted relative risk of death for severe-extreme 
pruritus (reference: no pruritus) was 1.38 (95% CI: 1.01-
2.45; P = 0.05), case-mix adjusted RR was 1.29 (95% CI: 
0.98-2.30; P = 0.09), and fully adjusted (case-mix, albumin, 
and diabetes) RR was 1.00 (95% CI: 0.49-1.72; P = 0.39). 
These numbers for severe-extreme insomnia (reference: 
no insomnia) were respectively 1.71 (95% CI: 1.01-3.08; 
P = 0.04), 1.87 (95% CI: 1.02-3.55; P = 0.03), 1.12 (0.56-
2.71; P = 0.49). However, for extreme insomnia the full 
adjusted relative risk of death was 1.72 (95% CI: 1.00-3.03; 
P = 0.05). Kaplan-Meier survival of patients with severe-
extreme pruritus/insomnia is shown in Figure 1 (A, B). 
In full adjusted model, other predictors of mortality were 
age (year) 1.04 (95% CI: 1.02-1.06; P = 0.001), serum 
albumin (g/dL) 4.29 (95% CI: 1.89-9.80; P = 0.001), and 

Table 1. Comparison of different variables in hemodialysis patients with various degrees of pruritus

Characteristic Not 
(n=157; 38%)

Mild
(n=100; 24%)

Moderate
(n=84; 20%)

Severe
(n=36; 8.5%)

Extreme
(n=39; 9.5%) P value

Demographic data
  Age (y) 56.1±15.9 57.7±13.5 58.3±16.8 56.6±16.4 58.7±14.2 0.54
  Sex (female %) 44% 38% 45% 42% 53% 0.60
  Dialysis vintage (y)* 2.33 (0.83-5.79) 2.25 (1.00-5.45) 2.16 (1.00-5.41) 1.79 (0.60-5.58) 3.00 (0.84-6.85) 0.76
  Diabetes (yes %) 40% 43% 41% 39% 50% 0.63
  Body mass index (kg/m2) 23.9±3.8 24.8±4.2 24.9±4.6 24.6±5.1 24.7±6.3 0.41
Laboratory data (serum)
  Albumin (g/dL) 3.93±0.37 3.87±0.32 3.95±0.37 3.89±0.44 3.79±0.30 0.16
  Hemoglobin (g/dL) 10.6±1.6 10.7±1.6 10.7±1.5 10.3±1.6 9.8±1.4 0.03
  Creatinine (mg/dL) 8.8±2.7 8.7±2.7 8.3±2.6 8.6±2.8 8.2±2.9 0.54
  Single pool Kt/V 1.33±0.19 1.31±0.19 1.28±0.18 1.28±0.23 1.31±0.21 0.46
  Calcium (mg/dL) 8.83±0.73 8.95±0.73 8.88±0.65 8.83±0.64 8.68±0.76 0.37
  Phosphorus (mg/dL) 5.3±1.2 5.2±1.2 5.3±1.2 5.4±1.3 6.2±1.6 0.004
  Intact PTH (pg/ml)* 298 (157-554) 325 (143-503) 284 (156-682) 419 (252-636) 420 (274-777) 0.06
  Ferritin (ng/ml) 424±257 392±259 459±273 397±324 522±372 0.14
SF36 score 56±21 51±20 45±18 43±21 35±18 <0.001
  Physical component summary 58±21 52±20 46±18 43±23 36±19 <0.001
  Mental component summary 59±21 54±21 49±20 45±21 39±21 <0.001
Clinical outcomes
  Hospitalization (per patient-year) * 0.44 (0.00-1.50) 0.62 (0.00-1.47) 0.43 (0.00-1.32) 0.80 (0.00-1.71) 1.45 (0.41-4.00) 0.02
  Death (yes %) 32% 23% 25% 25% 53% 0.01

*Results are shown by median and interquarter range.
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diabetes 1.85 (1.06-3.24; P = 0.03). 
In multivariate regression analysis, after mixing of 
covariates (including patient characteristics, laboratory 
data and comorbidities) which were significant in 
univariate analysis for SF36 score; 20% variation of SF36 
score was respectively explained by insomnia and pruritus. 

Discussion
This study provides a description of self-reported uremic 
pruritus and insomnia in 416 HD patients from nine HD 
facilities with a detail of laboratory data, SF36 measure, 
hospitalization, and mortality. We evaluated the prevalence 
of pruritus and insomnia, their risk factors, association 
with SF36 scores and its components, relationship 
between pruritus and severity of insomnia, the most 

important factors that determine quality of life and the 
impact of pruritus and insomnia on hospitalization rate 
and mortality.
Moderate to extreme pruritus was seen in 38% of our 
patients which is in the range of recent reports (2,16). For 
determining the associations of pruritus, we compared 
patients with severe to extreme pruritus with those who 
reported having pruritus not at all (reference group) after 
adjustment for case-mix, diabetes and different laboratory 
data. We found that anemia, hyperphosphatemia, and 
older age were the most significant independent risk 
factors for having severe to extreme pruritus which was 
in agreement with most other reports (2-6). Indeed, 
adjusted Odds Ratio of having severe-extreme pruritus 
for patients with hemoglobin <10 g/dL was 2.25 (95% 

Table 2. Comparison of different variables in hemodialysis patients with various degrees of Insomnia

Characteristic Not 
(n=132; 32%)

Mild
(n=81; 19%)

Moderate
(n=115; 28%)

Severe
(n=42; 10%)

Extreme
(n=46; 11%) P value

Demographic data
  Age (y) 57.1±16.3 56.8±16.1 57.5±13.6 53.9±15.8 59.5±15.4 0.54
  Sex (female %) 36% 50% 40% 52% 52% 0.11
  Dialysis vintage (y)* 1.91 (0.83-5.14) 1.75 (0.63-5.25) 2.33 (0.91-5.29) 3.29 (1.16-7.22) 3.95 (1.39-7.79) 0.04
  Diabetes (yes %) 40% 42% 42% 41% 46% 0.87
  Body mass index (kg/m2) 24.2±4.1 24.6±4.4 24.3±3.7 24.2±4.2 25.3±6.9 0.63
Laboratory data (serum)
  Albumin (g/dL) 3.92±0.35 3.90±0.40 3.93±0.34 3.89±0.38 3.81±0.32 0.39
  Hemoglobin (g/dL) 10.6±1.5 10.5±1.6 10.6±1.5 10.4±1.4 10.3±1.6 0.67
  Creatinine (mg/dL) 8.6±2.6 8.5±2.6 8.7±2.9 9.1±2.8 8.3±2.7 0.65
  Single pool Kt/V 1.32±0.21 1.29±0.19 1.29±0.18 1.35±0.22 1.32±0.17 0.50
  Calcium (mg/dL) 8.85±0.73 8.78±0.63 8.95±0.72 8.81±0.67 8.76±0.74 0.42
  Phosphorus (mg/dL) 5.24±1.18 5.34±1.21 5.52±1.25 5.49±1.38 5.70±1.49 0.18
  Intact PTH (pg/ml)* 316 (209-520) 339 (166-548) 374 (159-624) 364 (204-736) 360 (139-797) 0.78
  Ferritin (ng/ml) 436±258 386±268 442±271 447±322 452±335 0.63
Pruritus (severe-extreme) 14% 21% 39% 58% 66% <0.001
SF36 Score 58±21 51±20 49±18 42±19 32±15 <0.001
  Physical component summary 60±21 52±21 50±18 42±21 31±17 <0.001
  Mental component summary 61±22 54±21 51±18 46±21 34±17 <0.001
  Bodily pain subscale 73±26 64±29 59±30 54±34 31±28 <0.001
  Mental health subscale 68±26 60±23 57±23 54±30 40±24 <0.001
Clinical outcomes
  Hospitalization  (per patient-year)* 0.43 (0.00-1.48) 0.84 (0.00-1.81) 0.50 (0.00-1.33) 0.80 (0.30-1.52) 1.38 (0.00-3.03) 0.08
  Death (yes %) 25% 32% 24% 27% 48% 0.04

*Results are shown by median and interquarter range.

Figure 1. Kaplan-Meier survival for patients with severe-extreme pruritus (A)/insomnia (B) versus patients with negative pruritus (A)/insomnia (B).
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CI: 1.01-4.85), for patients with serum phosphorus ≥6 
mg/dL was 1.66 (95% CI: 1.01-3.15), and for patients 
older than 65 years was 1.55 (95% CI: 1.00-3.05). There 
was a strong, inverse correlation (r = -0.31, P < 0.001) 
between severity of pruritus and SF36 scores; and also 
physical and mental summary components (r = -0.33 and 
P = -0.29, respectively). Unlike some studies (2,22), we did 
not observe an association between Kt/V and severity of 
pruritus. 
Our findings mostly are in line with other reports which 
have shown hyperphosphatemia and higher serum 
calcium × phosphorus motivate pruritus, and may be 
related to its local effect on skin (2,23). Both immune and 
opioid hypothesis have been proposed as mechanisms for 
uremic pruritus (2-6). It was shown that T helper cells, 
C-reactive protein and interleukin-6 levels are higher in 
HD patients with pruritus (8,9). Higher pruritus in older 
patients in our study possibly is associated with more skin 
dryness caused by sweat gland atrophy in these patients. 
In the present study, the prevalence of moderate to extreme 
insomnia was 49% and the most significant predictor of 
insomnia was severe-extreme pruritus with AOR of 8.80 
(95% CI: 3.24-23.91). Moderate to extreme insomnia 
was recognized in 73% of patients with severe-extreme 
pruritus. There was strong (P < 0.001) inverse correlation 
between insomnia and SF36 score (r = -0.36), and PCS 
(r=-0.37) and MCS (r = -0.34). It was demonstrated that 
uremic pruritus is aggravated at night and could affect 
sleep quality and also quality of life of the HD patients 
(16,17). In addition, disruption of sleep in severe pruritus 
results in remarkable weakness and depression (2,16). 
We also noticed that insomnia was significantly more 
common in patients with longer duration on dialysis and 
in those with worse bodily pain and poor mental health. 
Our findings mostly are in agreement with other studies 
(24,25). 
“Severe-extreme” pruritus/insomnia was associated with 
higher mortality and although after adjustment they 
were no longer predictors of higher death, still patients 
with “extreme” insomnia had 2.5 folds higher adjusted 
mortality. Some studies have shown that insomnia leads 
to higher death among ESRD patients by increasing 
systemic inflammation and accompanied cardiovascular 
disease (20,21). Moreover, one report indicated that severe 
pruritus may be an independent risk for mortality (2). 
Both pruritus and insomnia had a negative impact on 
physical component summary and mental component 
summary of SF36 measure. Actually, in multivariate 
regression analysis, 20% variation in SF36 score was 
explained by the presence of insomnia and pruritus. 
Therefore, applying measures to alleviate these two 
important precipitating factors and prescribing 
medications which mitigate these symptoms can largely 
promote quality of life of HD patients.
In this study hospitalization rate was higher in patients 
with severe-extreme pruritus/insomnia, however adjusted 

hospitalization rate did not differ with other groups which 
emphasized the poor underlying conditions of these 
patients.

Conclusion
In summary, the prevalence of moderate to severe 
pruritus and insomnia in HD patients were 38% and 49%, 
respectively. Hyperphosphatemia, anemia, and older age 
were risk factors for severe-extreme pruritus. The most 
important predictor of severe-extreme insomnia was 
pruritus. Both severe-extreme pruritus and insomnia were 
associated with poor quality of life. In addition, extreme 
insomnia was an independent predictor of mortality. 

Limitations of the study
SF36 score, pruritus and insomnia in this study were 
evaluated only once. All of them (and also laboratory 
data) would be changed along the time course. However, 
for laboratory data we considered the mean of three 
constitutive results at the study start. Although SF36 score 
and insomnia had some impact on clinical outcome, still 
the causal effect of them on outcome should further be 
determined by RCTs. 
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