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Abstract

Background: Restless legs syndrome is a neurological disorder in hemodialysis patients that causes disturbance and disability in
rest, discomfort, sleep disturbance, fatigue, and stress.
Objectives: This study was done to evaluate the effect of cold water bags on the severity of restless leg syndrome and sleep quality
in hemodialysis patients.
Methods: This is a quasi-experimental study (before and after) performed on patients referring to three hospitals in Yazd province.
In this study, 40 patients with restless legs syndrome were selected from all patients who were referred to the hemodialysis ward by
simple random sampling. The samples completed the Restless Legs Syndrome Symptoms Severity Questionnaire before and after
using the cold water bag. Data were analyzed by SPSS 20 software and descriptive statistics and paired t-test at the significance level
of < 0.05.
Results: This study showed a significant difference between the mean score of restless leg syndrome and sleep quality before and
after the interventions (P = 0.000). Furthermore, the mean scores of restless leg syndrome and sleep quality were different between
the two intervention groups and statistically significant (P = 0.000).
Conclusions: Based on the results, using a water bag reduces the symptoms of restless leg syndrome. Therefore, it is suggested that
cold water bags should be used as an effective, safe, low-cost method.
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1. Background

Chronic renal failure is defined as the progressive
and irreversible loss of kidney function, often resulting
in uremia and end-stage renal disease, and the effects of
this problem on public health are very significant (1, 2).
One of the alternative therapies for end-stage renal dis-
ease is hemodialysis (3). According to the latest statistics
provided by the Iranian Society of Nephrology, currently,
16,600 hemodialysis patients in 355 chronic hemodialysis
units in Iran are under chronic hemodialysis. The number
of these patients is increasing by about 8% annually (4).

Hemodialysis, in addition to positive effects in the
treatment of patients with chronic renal failure, is as-
sociated with adverse outcomes (5). Patients undergo-
ing hemodialysis usually have multiple complications that
some of them are related to end-stage renal failure, and
some are related to the type of treatment. One of these
complications is nervous and muscular complications of

restless legs syndrome (RLS), associated with sensory signs
and motor disorders of the limbs, especially the legs (3, 6).
Also, poor sleep quality is one of the most common prob-
lems reported by hemodialysis patients. More than 85% of
dialysis patients suffer from sleep disorders (7).

RLS is a sensory-motor disorder with a strong tendency
to move legs and sometimes other parts of the body, which
is accompanied by discomfort, pain, anorexia, and numb-
ness, and is exacerbated by rest and inactivity, especially at
night and is decreased with activity (8).

Patients with this syndrome have an unpleasant sensa-
tion in the legs, usually in the depths of the inner surface
of the leg between the knees and the ankle, especially when
sitting or lying; however, it is sometimes in other parts of
the body, such as the thighs, arms, and hands, which are
mostly bilateral.

The treatment of these patients is based on pharma-
ceutical and non-pharmaceutical treatment and special
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care. The drugs used include dopamine agonists and
carbidopa, levodopa, gabapentin, and opioids, benzodi-
azepines. The proposed non-pharmacological treatments
include regular daily exercise, such as walking, tensile
movements, hot and cold water showers, acupuncture,
and the use of electrical stimulation of the nerve via the
skin (TENS), and refraining from caffeine, alcohol, and to-
bacco (3).

In cases where the severity of this syndrome increases
and causes sleep disturbances, drug treatments begin,
which initially may reduce the symptoms of the syndrome
to some extent. However, after a while, the symptoms re-
turn, and a new drug is prescribed. Regarding the number
of consumed drugs in these patients, it is necessary to pro-
vide non-pharmacological therapies for them. One of the
non-pharmacological methods that affect restless leg syn-
drome is diathermy and cryotherapy (4, 8).

A common treatment for the relief of musculoskele-
tal pain is cryotherapy that reduces skin temperature.
The physiological effects of cryotherapy include reduc-
ing blood flow by vasoconstriction, reducing tissue
metabolism, reducing oxygen consumption, reducing
inflammation, and increasing the threshold for pain stim-
ulation (9). The initial response to cold is vasoconstriction.
However, many studies have reported that the secondary
response to vasoconstriction is vasodilatation (10).

The use of cold can prevent many complications of
hemodialysis and improve dialysis adequacy due to in-
creased heart contraction, improved oxygen delivery, re-
duced stimulation of the sympathetic nervous system, and
reduced monocyte response (11).

2. Objectives

Therefore, due to the high prevalence of RLS, and re-
duced sleep quality in hemodialysis patients, and the high
cost of drug treatments to control this syndrome and its
numerous complications, this study aimed to investigate
the effect of cold water bag on the severity of this syndrome
and the quality of sleep in hemodialysis patients.

3. Methods

The present study was quasi-experimental. The statis-
tical population of this study consisted of all hemodialysis
patients in dialysis wards of Meybod, Ardakan, and Shahid
Rahnemoun hospitals in Yazd. Based on a pilot study on
ten patients and completing a questionnaire and calculat-
ing the obtained scores, and placing them in the sampling
formula, the number of samples was determined to be 38
people.

Finally, among the dialysis patients admitted to the
hemodialysis ward who met the inclusion and exclusion
criteria (160 patients) and with a 10% chance of recurrence,
40 patients with RLS symptoms were randomized (simple)
by purpose-based sampling. Four samples were excluded
from the study due to lack of cooperation, and the inter-
vention was performed on 36 patients. Inclusion criteria
included chronic renal failure with at least three months of
history of hemodialysis, the presence of restless leg symp-
toms, lack of consciousness, normal neurovascular and
vascular status, lack of musculoskeletal disorders that im-
pair physical activity, lack of wounds, and redness of limbs
insensitive to cold. Exclusion criteria included patients
with catabolic processes, such as cancer, diabetic neuropa-
thy, people taking painkillers and narcotics 72 hours before
the study, users of psychiatric drugs, neuromuscular dis-
orders, and arthritis, and unwillingness to continue treat-
ment. Patients who met the following four criteria were in-
cluded in the group of patients with RLS: (1) frequent move-
ment of the legs with discomfort in the legs; (2) tempo-
rary relief of unpleasant symptoms by moving the legs; (3)
onset or exacerbation of symptoms with rest or immobil-
ity of the legs; and (4) onset or exacerbation of symptoms
in the evening or at night. Then, in order to rule out dif-
ferential diagnoses, the samples were examined by a neu-
rologist to ensure that there were no specific neurologi-
cal disorders or neuropathies and they were only suffer-
ing from RLS. After explaining the study objectives, the sub-
jects entered the study with complete satisfaction. Data
were collected by a two-part questionnaire assessing RLS
by an interviewer. The first part of the questionnaire mea-
sured demographic information of patients, including sex,
age, level of education, history of dialysis, pain relief meth-
ods, and analgesia, and the second part was related to the
restless legs syndrome according to the criteria of the RLS
International Study Group. The questionnaire consisted
of ten questions with five options, and each question had
zero to four points (very severe, severe, moderate, mild,
and none). The severity of the symptoms of the disorder
was classified into five categories based on the obtained
points: no problem (0), mild (10 - 1), moderate (11 - 20), se-
vere (21 - 30), and very severe (31 - 40). The scientific validity
of the research tool and the reliability of the questionnaire
(97%) were obtained using the content validity method by
Meharaban et al. (12).

The third part was the Petersburg Sleep Quality Ques-
tionnaire (PSQI). PSQI examines the sleep quality during
the last month in terms of subjects’ reports. The question-
naire consisted of seven components (the person’s gen-
eral description from sleep quality, sleep latency, useful
sleep duration, useful sleep (useful sleep duration ratio
of total time spent in bed), sleep disorder and waking up
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due to dyspnea, night cough, pain in the organs of the
body, extreme cold and heat, use of hypnotic drugs, drowsi-
ness and inability, and desire for daily activities due to bad
sleeping, and ultimately, a total score was obtained. The
scores for each questionnaire scale ranged from 0 to 3. The
scores of 0, 1, 2, and 3 on each scale indicated normal sta-
tus, mild, moderate, and severe sleep problems. The total
score of five (resulting from the sum of the score of seven
components) or more represents poor sleep quality, and a
score below five indicates good sleep quality. PSQI has the
validity and reliability of .86 and .89, respectively.

The intervention was performed for four weeks and a
total of 12 sessions. At the end of the intervention, the ques-
tionnaire on the severity of restless legs symptoms was
completed again. The cold water bag used was cold wa-
ter at a temperature of 15°C, which was placed inside each
bag of 5 cubes of ice and then covered with a towel on both
bags. The cold water bags were placed by the researcher un-
der both legs on the third day of dialysis. The duration of
using bags was considered 20 minutes based on the book
of principles and techniques of nursing (13).

4. Results

The results of descriptive statistics showed that most
of the subjects (64%) were in the age group of 60 years and
older. Most of them (69.5%) were illiterate, and 61.5% had a
history of dialysis treatment for one to five years (Table 1).

According to the results of Table 2, after using the cold
bag, the RLS mean score decreased from 19.53±3.68 to 14.22
± 1.58, and the sleep quality score decreased from 9.73 ±
0.91 to 86.6 ± 3.31.

The findings of this study showed a significant differ-
ence between the mean score of RLS and sleep quality be-
fore and after the interventions (P = 0.000). Furthermore,
the mean scores of RLS and sleep quality were different be-
tween the two intervention groups and statistically signif-
icant (P = 0.000) (Table 2).

5. Discussion

The present study was a clinical trial, which aimed at
determining the effect of cold water bag on the severity of
RLS and sleep quality of 36 hemodialysis patients referring
to the dialysis wards. In this study, the mean score of RLS
severity and sleep quality before and after cold bag inter-
ventions were evaluated.

The findings of this study showed that 64% of the sam-
ples were in the age group of 60 years old and above, and
27.5% were in the age group of 40 - 60 years old (most of
the studied subjects were over 50 years old). In the study

Table 1. Frequency of Demographic and Clinical Characteristics of the Studied Sam-
ples

Variables No. (%)

Age (y)

Less than 40 3 (8.5)

40 - 60 10 (27.5)

60 and older 23 (64)

Total 36 (100)

Gender

Male 20 (55.5)

Female 16 (44.5)

Total 36 (100)

Education

Illiterate 25 (69.5)

Primary 11 (30.5)

Total 36 (100)

Dialysis history

Zero to one year 9 (25)

One to five years 22 (61.5)

More than five years 5 (13.5)

Total 36 (100)

by Jansz et al., the mean age of the study population was 54
± 13 years (14). The most common causes of end-stage renal
disease are diabetes and hypertension, which their preva-
lence increases with age (15). Therefore, the prevalence of
chronic renal failure increases with age, and most patients
with chronic renal failure are old.

According to the findings of the present study, the
mean score of RLS before the application of cold water bag
was 19.53, which after using the cold water bag reduced to
22/14. Moreover, the t-test results showed a significant dif-
ference between the two groups regarding the mean score
of RLS before and after using the cold water bag (P = 0.000).
Herrera et al. conducted a study and indicated that in all
three interventions, neuromuscular, sensory, and motor
function improved. It can be concluded that cryotherapy
improves neurological, sensory, and motor function (16).

No study on the effect of diathermy and cryotherapy
on RLS was found to be comparable with the current re-
search. However, Dehghan and Farahid in 2014 showed
that diathermy significantly reduced the pain compared
to the other two groups. Furthermore, the pain score in
the cryotherapy group decreased, which can be concluded
that both cryotherapy and heat therapy was effective in re-
ducing back pain in patients, which is in line with the find-
ings of the present study (17). Abd El-Maksoud et al. per-
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Table 2. Comparison of the Restless Legs Syndrome Mean Score Before and After Using Cold a Water Bag

Variables Mean ± Standard Deviation P-Value

Restless Legs Syndrome Parameters

Restless legs syndrome before using a cold water bag 19.53 ± 3.68 0.000

Restless legs syndrome after using a cold water bag 14.22 ± 1.58

Sleep Quality Parameters

Sleep quality before using a cold water bag 9.72 ± 3.91 0.000

Sleep quality after using a cold water bag 8.86 ± 3.31

formed a study and concluded that using the spasticity ice
bag increased the range of motion and improved motor
function (18).

Our results also showed that the sleep mean score de-
creased from 9.72 before the intervention to 8.86 after us-
ing the cold water bag. These findings indicate that sleep
quality improved after using the cold water bag, and both
groups showed a statistically significant difference regard-
ing the sleep mean score before and after using the cold
water bag (P = 0.000).

Ghanbarabadi et al. also showed that a cold dialysis so-
lution could improve the total score of sleep quality and
all its components after the intervention (19). The use of
cold substances in dialysis, in addition to the necessary ef-
fects on increasing vascular contractions and maintaining
body temperature, is effective in reducing fatigue and, con-
sequently, depression, which ultimately leads to increased
sleep quality in hemodialysis patients (15).

Sajadi et al. stated that cold dialysis could be per-
formed as a routine intervention for all hemodialysis pa-
tients, especially dialysis patients who are very tired (20).
Rad et al. (5) also showed that the use of cold dialysis is ef-
fective in the treatment of anemia in patients and conse-
quently reduces sleep disorders. In addition, it increases
the physical level.

5.1. Conclusion

According to the results of this study, cold water bags
significantly decreased the severity of RLS and improved
sleep quality in hemodialysis patients. Therefore, this
method can be used in dialysis wards. Because the relief
of pain and discomfort of patients is one of the main du-
ties of nurses, this study can emphasize the importance of
RLS and sleep disturbance and the necessity of holding re-
training courses for nurses, especially in nephrology and
hemodialysis wards. It is also suggested that in the curricu-
lum of nurses at different levels, the RLS should be taught
as an important complication and disease in chronic re-
nal failure. Moreover, nursing students must be informed
about the relief methods, including the use of cold wa-

ter bags, in order to be able to take care of these patients.
Given that RLS is followed by physical and mental harm
and exposes treatment financial burden on patients, nurs-
ing interventions, such as hot and cold water bags, can
play a crucial role. We suggest developing a protocol for
relieving RLS and improving sleep quality in hemodialysis
wards, and training it to the personnel. It then should be
monitored by the supervisors and head nurses.

The limitations of this study were the inability to blind
the research and the specificity of the interventions be-
yond the researcher’s control.
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