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Abstract
Background: Uremic pruritus is one of the most common causes of despair with debilitating potential in hemodialysis patients.
The mechanism of uremic pruritus is still unclear. Although acceptable treatments are identified and available in this regard, further studies are required to find a reliable treatment.
Objectives: The present study aimed to determine the therapeutic effect of thermal therapy on uremic pruritus in patients undergoing hemodialysis.
Methods: This quasi-experimental study was conducted in 2017. A total of 40 hemodialysis patients who suffered from uremic
pruritus were selected randomly and divided into two groups: one treated with heat (case) and the other with no intervention
(control). The case group was exposed to far-infrared (FIR) radiation at 40°C for 15 minutes daily in 18 sessions.
Results: All criteria for evaluating uremic pruritus (the history of pruritus, the effect of pruritus on sleep, daily activities, quality
of life, description of the sensational and emotional dimensions, and severity of pruritus) had a significant difference between the
case and control groups (P < 0.001).
Conclusions: The effect of thermal therapy on reducing the severity of uremic pruritus showed that patients suffering from uremic
pruritus could use thermal therapy as a complementary therapy for pruritus.

Keywords: Hemodialysis, Quasi-Experimental, Thermal Therapy, Uremic Pruritus

1. Background
Patients with acute renal failure (ARF) undergoing
hemodialysis have multiple problems and complications
due to the type of disease and hemodialysis process in
all aspects of life (1, 2). The common complication in patients with ARF undergoing hemodialysis is skin disorders
called uremic pruritus due to impaired renal function and
subsequent dialysis. The most important cause of pruritus is increased urea. Uremic pruritus is observed in
25% of patients with chronic renal failure (CRF) and 50%
- 90% of patients undergoing the hemodialysis process at
different levels (mild to severe) (3). The uncertainty of
the underlying and pathogenic mechanism of pruritus is
a major obstacle to developing an effective therapeutic
strategy. The possible mechanisms include secondary hyperparathyroidism, ion concentration disturbances, histamine secretion, allergic reactions, stimulation of skin
mast cell proliferation, iron deficiency anemia caused by
nephropathy, renal changes, parathormone, histamine,

calcium, and magnesium (1). Some recent findings suggest
the destruction of opioid receptors and spot inflammation
as a potential cause of uremic pruritus (4). The number
of hemodialysis patients suffering from distressing symptoms is on the rise, and this disappointing problem has no
effective scientific and satisfactory therapeutic strategy (5).
This feeling causes skin disorder following hyperstimulation and infection, depression, and anxiety. Pruritus, irrespective of its severity, can be psychologically disturbing.
The usual medical solutions have only palliative and
moderating effects. They include the use of dialysis to remove biochemical substances causing pruritus from the
blood, local therapies with or without anti-inflammatory
compounds, systemic treatments (such as gabapentin, opioid receptor antagonists, and serotonin antagonists with
inhibitory effects), and systemic anti-inflammatory drugs,
antihistamines, steroids, and erythropoietin. During the
use of topical or systemic therapies, the patient continues to experience pruritus and its consequences and needs
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more serious treatment. For drug treatment, there have
been many interventions for patients with CRF, all of which
showing several adverse effects (6). Pregabalin is an effective alternative to treat uremic pruritus while ondansetron
has a minor efficacy with a high cost on the treatment of
uremic pruritus (7).
For this purpose, complementary therapies such as
phototherapy, acupuncture, and thermal therapy by infrared have been proposed (3, 6). Today, most patients are
looking for methods for relieving the symptoms of pruritus without using medicines. Accordingly, the health staff,
especially nurses, who are at the highest contact with patients, can use complementary methods to help improve
the treatment process (8).
Recently, during the process of controlling and relieving uremic pruritus in patients undergoing dialysis, thermotherapy or heat therapy, acupressure, laser therapy, and
acupuncture suggested as part of physiotherapy should
be considered. Studies have shown that thermal therapy
with infrared significantly improves the adequacy of dialysis (9). Thermal therapy is used to treat pain (10), depression (11), chronic fatigue syndrome (12), menstrual disorders (13), and endothelial dysfunction and improve coronary artery, endothelial function, nitric oxide expression,
etc. (14).
Electromagnetic waves with high-wavelength infrared
and far-infrared rays (FIR) create heat through contact with
objects, including live tissues and the body surface, and
penetrate the subcutaneous tissues through the skin with
sufficient power, which reduces discomfort (15). Specifically, it has been shown that thermal therapy increases
blood flow and cell metabolism (16), reduces the feeling
of pain (17), re-synthesizes body tissue, increases body oxygenation, and activates the immune response system (18).
The sympathetic nervous system is stimulated with increased temperature (19). 40°C temperature, caused by FIR
waves, enters multiplying energy into the subcutaneous
tissues without excessive skin stimulation or skin irritation. The stimulation of the sympathetic nervous system
affects the uremic pruritus (20). Moreover, infrared electromagnetic waves of FIR are effective in stimulating inflammatory suppressor (21). They are used for pain relief,
burn repair, tumor growth retardation, and stimulation of
macrophage function (21, 22). However, molecular mechanisms by which they cause FIR function are still unclear
(23). During the course of treatment with infrared waves,
the symptoms significantly improve, including pruritus of
the eyes and nose, nasal congestion, runny nose, and sneezing (24). Research shows that FIR can reduce the value of
numerical visual analog scale (VAS) indicating pain and
thus reduce discomfort experienced by the patients. The
findings of studies have shown that the effective use of
2

FIR waves reduces serum levels of interleukin (IL-6) and
endothelin-1, both of which represent the mental index of
pain (25).
Evidence suggests that FIR waves are non-invasive and
easy to use. Thus, thermotherapy using electromagnetic
FIR waves is considered as an effective type of physiotherapy for improving the health of patients with cardiovascular disease, diabetes, and chronic kidney disease. The usefulness of FIR and its positive protective effects have been
proven on endothelium (26).
Therefore, as presented in the introduction, paying attention to plan for uremic pruritus reduction in hemodialysis patients is of great importance and complications of
ARF, which causes uremic pruritus, should be controlled.
Accordingly, using electromagnetic waves is considered
due to positive effects without side effects and the ease
of thermal therapy and the fact that this complementary therapy following patient’s hemodialysis improves
the quality of dialysis, as well.
In one study, it has been shown that thermal therapy
by infrared reduced uremic pruritus by the mechanism of
decreasing serum calcium levels as a cause of pruritus induction (27). Another study also found that thermal therapy with FIR and ceramic powder (CFIR1) delayed fatigue
induced by muscle contractions due to affecting muscle
myoblast cell culture under oxidative stress. Mechanisms
such as antioxidant properties and preventive effects of
acid production in muscle tissue may also be exerted by
CFIR (1).
The unpleasant sensation that elicits the desire to
scratch causes complications, for example, skin lesions
or infections and depressed mood, especially for patients
whose pruritus progressively deteriorates. However, uremic pruritus is a very frustrating condition for both patients and healthcare providers because no interventions
have been demonstrated to be effective in relieving the
itch.
In spite of the high number of hemodialysis patients
and the high prevalence of pruritus and the fact that reducing pruritus is of nursing care duties and considering the
increased interest in thermal therapies, a few studies have
evaluated the effect of this therapy on uremic pruritus in
hemodialysis patients in Iran. Therefore, the present study
aimed to determine the effect of thermal therapy on uremic pruritus in patients undergoing hemodialysis.
2. Methods
This quasi-experimental one-blind randomized clinical trial (RCT) study was performed in 2017. The sample size
was calculated by G power software based on a study investigating the effect of thermal therapy on uremic pruriCrit Care Nurs J. 2018; 11(2):e68780.
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tus and biochemical parameters in hemodialysis patients
(28). Considering α = 0.05, test power of 80%, and the effect size of 0.8, 20 patients in each group and 40 patients
in total were selected as sample. The patients were selected from male patients undergoing hemodialysis at the
hemodialysis center of Shahid Sadoughi hospital in Yazd.
Inclusion criteria consisted of patients having 18 years of
age or more, ability to communicate in Persian, diagnosis
of uremic pruritus by a physician, undergoing hemodialysis three times during the last 3 months, having three
attacks of pruritus (each for 5 minutes or more) within
the past two weeks, no skin problems other than uremic
pruritus, not using any anti-emetic drugs such as oral or
injectable antihistamine, no open wounds, cellulitis, infection, deep venous thrombosis, epilepsy, bleeding, paraplegia and pacemaker, as well as no liver problems. Patients with the event of hemodialysis sessions more than 3
times per week, with kidney transplantation, any skin disease, vascular disorders, and malignancy during the study,
patients reluctant to continue cooperation, patients who
used another method to reduce pruritus, patients who
developed psychological problems during the study, and
those who changed their hospital were excluded from the
study.
Before
data
collection,
the
ethics
code
(IR.Shahed.REC.1395.195)
and
IRCTID
(IRCT2017041333245N2) were obtained. Data were collected from June to October 2017. Patients undergoing
hemodialysis referring to the hemodialysis center of
Shahid Sadoughi hospital in Yazd, who were eligible for inclusion in the study, were first familiarized with the study
and recruited after giving their consent. The patients were
randomly selected from the general list of patients by the
simple random sampling method using a table of random
numbers.
The control and case groups were similar in terms
of all demographic variables (Table 1). The intervention
was evaluated in three intervals: before, one-month later
(mid-test), and after the intervention (after 2 months).
First, the demographic and clinical characteristics were
completed, including age, educational level, marital status, patient’s income and occupation, the history of previous and current smoking, and the history of using antihypertensive drugs. Then, the Yosipovitch pruritus questionnaire, which contains 16 items and examines issues including the history of dialysis and pruritus, duration of
pruritus, duration of dialysis, association of pruritus with
dialysis, the timing of pruritus with dialysis, the severity of
pruritus, and sleep disturbances. Yosipovich et al. (2001)
calculated the reliability of this tool by Cronbach’s alpha
of 0.75 and test-retest of 0.72. The validity and reliability of
its Persian version were confirmed by Abbasi et al. (2011)
Crit Care Nurs J. 2018; 11(2):e68780.

(28).
For sampling, first, a coordination was made with hospital officials. Then, on a daily basis, dialysis patients were
randomly selected from those who were eligible for the
study, based on performing the hemodialysis on odds or
even days. The participants were presented with a complete explanation of the study and then the subsequent
steps were taken. In addition, by expressing the research
objectives, attracting the participation of research sample,
and obtaining a written consent form, the research questionnaires were completed without any alteration or interpretation for participants in the research. All participants were visited by a nephrologist for complete baseline
clinical examinations before the intervention. Then, the
patients were randomly assigned to the case and control
groups based on the day of hemodialysis. After this step,
the intervention was performed only on the case group.
For the intervention, the employed device, which had a
non-observable light lamp, was kept on for 15 minutes before use to allow the device to reach its maximum radiation. For preparation, the patient was placed in an appropriate and safe position so that the treated organ was exposed well. Anything that prevented infrared emission to
the skin or prevented the area’s blood circulation was removed. If the eyes were exposed to radiation, they were
covered with a towel. The patients were placed in the
supine position for 15 minutes on the dialysis bed and kept
warm by a blanket. The case group received thermal therapy at 40°C by FIR, 20 minutes after dialysis, on the dialysis bed and separated by a curtain from the side bed. The
thermal therapy was performed once a day for 15 minutes,
2 days a week, in a total of 18 sessions. The intervention
was done without disturbing the patient’s usual treatment
process.
The other group of participants in the study, the control group, did not receive thermal therapy but routine
medications and care. The researcher monitored the control group as long as the intervention group was monitored. To prevent bias, no information was provided to patients in this group on the methods of reducing pruritus.
However, after the end of the study period, these patients
were also explained about the methods of reducing pruritus and the effects of thermal therapy (after ensuring its
positive effects) and, if requested, this technique was provided for them. Finally, in this study, instruments were
used to collect data on demographic and clinical variables
and the severity of pruritus.
In order to observe the ethical considerations, an approval was first obtained from the ethics committee, and
after obtaining a license from the Shahed University, the researcher referred to the officials of Shahid Sadoughi Hospital, affiliated to Shahid Sadoughi University of Medical Sci3
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Table 1. Demographic Characteristics of the Study Participants
Variable

Control Group

Case Group

P Value

Statistical Test

Age, mean ± SD

57.70 ± 3.067

55.65 ± 3.545)

0.664

t-test

Weight, mean ± SD

69.45 ± 1.464

71.95 ± 1.597)

0.256

t-test

Height, mean ± SD

172.75 ± 1.114

169.65 ± 1.746

Educational level
Elementary school

13

Secondary school

6

5

High school or above

1

5

Single

1

1

Married

19

19

Insufficient

17

14

Sufficient

3

6

Income status

Job status
Employed

4

4

Retired or unemployed

16

16

Cigarette addiction
Smoker

5

3

Non-smoker

15

17

Yes

10

7

No

10

13

Taking anti-hypertensive medications

4

t-test
Chi square

1

Fisher’s exact tests

0.451

Fisher’s exact tests

1

Fisher’s exact tests

0.695

Fisher’s exact tests

0.523

Fisher’s exact tests

10

Marital status

ences, Yazd, Iran, and asked for their permission. The purpose of the study was explained to the authorities of the
hemodialysis department. Sufficient information about
the goals and research details and their free choice to participate in the study were provided to the patients participating in the research before sampling. They were informed that participation in the study fully was voluntary
and they could leave the study at any time. They were also
assured about the confidentiality of information. An informed consent form was signed by every patient included
in the research and the patients were assured that the implementation of thermal therapy program had no complications and would not endanger their health. The research
team was not allowed to force, indulge, seduce, threaten,
or push patients participating in the study to continue
their participation in the study. We met all ethical principles throughout data collection and analysis and presented reports based on actual results. All research costs
were paid by the researcher. The patients were assured that
all information was kept confidential. At the end of the
study, the “Thermal Therapy” sessions were conducted for

0.143
0.207

the control group.
Initially, descriptive statistics were used to present the
personal characteristics of the participants. Then, in order to investigate the effect of thermal therapy (by FIR) on
uremic pruritus of patients, after confirming the normal
distribution of data, repeated measures ANOVA was used.
Data sphericity was evaluated using Mauchly test. The significance level was considered at P < 0.05.

3. Results
In this study, 40 patients were selected among the
male patients undergoing hemodialysis at the hemodialysis center of Shahid Sadoughi hospital in Yazd. By using
the KS test, the normality of the data was measured. According to the results, it was found that all the numeric
data followed a normal distribution. According to Table 1,
the mean age of participants was 57.70 years in the control
group and 55.65 years in the case group; the mean weight
was 69.45 kg in the control group and 71.95 kg in the case
group; the mean height was 172.75 cm in the control group
Crit Care Nurs J. 2018; 11(2):e68780.
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and 169.65 cm in the experimental group. The frequency
of educational level in the control group was as follows: 13
patients had elementary school education, six secondary
school education, and one high school education or above.
The educational level in the case group was as follows: 10
patients had elementary school education, five secondary
school education, and five high school education or above.
In terms of marital status, in both groups, one was single
and 19 were married. In terms of income status, in the control group, 17 patients and in the case group, 14 had insufficient income and three in the control group and six in
the case group had sufficient income. In terms of job status, four in both groups were employed and 16 were retired
or unemployed. In the control group, five patients were
smokers and 15 were not while in the case group, three patients were smokers and 17 were not. In terms of taking antihypertensive drugs, 10 patients in the control group and
7 in the case group used the drugs and 10 in the control
group and 13 in the case group did not use the drugs. The
results showed that both groups were identical in terms of
demographic information (P values ranged from 0.143 to
1).
Considering the mean and standard deviation (SD) of
the history of pruritus in the two groups of control and
case before the intervention, one month after the intervention onset, and two months after the intervention completion, the results of analysis (Eta = 0.203, P = 0.001, and F (2) =
9.7) showed that the level of pruritus decreased in the case
group compared to the control group. Descriptive statistics showed that the mean and SD, measured in three intervals in the two groups, were different and this difference
was statistically significant.
The mean and SD of the effect of pruritus on sleep (Eta
= 0.223, P < 0.001, and F (1.6) = 10.9), on daily activities (Eta
= 0.105, P = 0.015, and F (2) = 4.2), on quality of life (Eta =
0.296, P = 0.001, and F (2) = 15.98), on description of sensational and emotional dimensions (Eta = 0.427, P = 0.001, F
(1.6) = 28.35), on severity of current pruritus (Eta = 0.478, P =
0.001, F (2)= 34.85), on severity of pruritus in the worst case
(Eta = 0.498, P = 0.001 and F (2) = 37.74), and on the least
severity of pruritus (Eta = 0.377, P = 0.001, F (1.41) = 19.32) in
the control and case groups before the intervention, one
month after the intervention onset, and two months after
the intervention completion were shown.
Descriptive statistics showed that mean and SD, in
the three intervals measured, were different between the
two groups and this difference was statistically significant.
However, the mean and standard deviation of the history
of using anti-pruritus drugs (Eta = 0.046, P < 0.169, and F
(2) = 1.8) were not significantly different between the two
groups in the three intervals measured, and this difference
was not statistically significant.
Crit Care Nurs J. 2018; 11(2):e68780.

4. Discussion
As previously stated, despite different measures
considered, pruritus seems an unresolved problem in
hemodialysis patients. For this reason, this study examined the role of heat in treating pruritus and the
results indicated that the FIR therapy, as a complementary
method, could reduce the severity of uremic pruritus in
hemodialysis patients. In addition, some other studies
have confirmed the positive effects of heat on solving
clinical problems. Despite researchers’ efforts, evidence
suggests that the effect of heat on uremic pruritus has
been specifically studied only in one study with published
results in the world. Considering pruritus can affect feelings, stress, sleep, quality of life, and other factors, many
studies have addressed the effects of thermal therapy on
various factors. For example, the results of Yaghoobi et al.
(2012) (29), Mohammadpoor et al. (2016), and Young et al.
(2010) showed that FIR had a favorable effect on pain relief
(30), systolic and diastolic blood pressure in patients (31),
and the sudden increase in tensile strength (TS) within
one and two weeks (32). Nevertheless, the results of the
study by Tabatabai et al. (2009) showed decreased pain
intensity and increased the range of motion in patients
treated with heat. However, statistical tests did not show
any significant difference between the two groups (2). The
results of the studies by Elizabeth et al. and Chiu Feng et al.
confirmed the effect of non-pharmacological treatments
on reducing uremic pruritus symptoms, emphasizing
non-pharmacological interventions could be useful for
hemodialysis patients suffering from uremic pruritus as
complementary therapies (33, 34).
Considering the role of FIR therapy on pruritus, the results of a study by Hesu et al. (2009) were consistent with
the various dimensions of the questionnaire (20). In this
study, emotions improved in the intervention group compared to the non-heated group. In addition, the dimensions of stress, quality of life, and sleep improved in the
thermal therapy group more than in the non-thermal therapy group.
The results of a study by Shui et al. (2015) showed that
FIR waves could be used as complementary and alternative
therapies for the diagnosis and treatment of chronic diseases (20).
It is worth noting that factors other than intervention,
related to the researcher, could affect the intervention (for
example, excessive noise may interact with patient’s peace
causing the patient to leave his/her place) as a limitation
of this study. Based on the results of this study, further
studies are required in future to compare the effects of
thermal therapy and other methods. Regarding the results of this study, patients with uremic pruritus undergo5
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Table 2. The Mean Scores ± SD of the Severity of Pruritus in Case and Control Groups Before the Intervention, One Month After the Intervention Onset, and Two Months After
the Intervention Completion
Variable

Control (N = 20)
Before Intervention

After One Mo

After Two Mo

Before Intervention

Before One Mo

After Two Mo

The history of pruritus

10.6 ± 2.5

11.2 ± 2.35

10.8 ± 1.9

10.55 ± 2.1

9.3 ± 2.03

8.2 ± 2.2

0.0001

Taking anti-pruritus
drugs

2.15 ± 0.48

2.15 ± 0.48

2.15 ± 0.48

2.25 ± 0.55

2.10 ± 0.44

2.10 ± 0.48

0.169

The effect of pruritus on
sleep

2.1 ± 0.96

2.2 ± 1.01

1.6 ± 0.68

2.4 ± 0.88

1.7 ± 0.71

1.6 ± 0.68

0.0001

The effect of pruritus on
daily activities

0.25 ± 0.68

0.90 ± 1.16

0.80 ± 1.64

0.50 ± 0.88

0.50 ± 1.05

0.0001 ± 0.00

0.015

The effect of pruritus on
quality of life

0.45 ± 0.60

0.90 ± 0.87

0.80 ± 1.64

0.70 ± 0.80

0.25 ± 0.44

0.0001 ± 0.00

0.0001

Describing sensational
and emotional
dimensions

3.9 ± 2.06

4.4 ± 2.13

4.6 ± 1.8

4.6 ± 1.56

2.6 ± 1.26

2.4 ± 1.14

0.0001

The severity of current
pruritus

4.8 ± 1.36

5.1 ± 1.36

5.5 ± 1.39

5.15 ± 1.53

3.2 ± 1.00

2.2 ± 1.11

0.0001

The severity of pruritus
in the worst case
possible

7.3 ± 1.38

7.3 ± 1.34

7.6 ± 1.27

7.7 ± 1.33

6.6 ± 1.38

5.59 ± 1.27

0.0001

3.25 ± 0.55

3.35 ± 0.81

3.2 ± 0.76

3.35 ± 0.58

2.8 ± 1.00

1.4 ± 1.27

0.0001

The least level of
pruritus
a

Statistical test used (ANOVA), repeated measures ANOVA with F statistics.

ing hemodialysis had a better feeling toward the treatment
and this treatment can be used to treat pruritus at home.
4.1. Conclusion
Considering the results of this study, it can be stated
that the use of FIR therapy, along with the usual treatments
for patients, can relieve pruritus. Therefore, by providing
appropriate facilities and educational programs on how to
perform thermal therapy, nurses should be prepared to apply this complementary therapy beside other medical interventions to improve the patients’ conditions.
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