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including fatigue.[6] The range of fatigue prevalence has 
been reported to be 60%-97% among hemodialysis 
patients.[7] This sign is a complicated concept and its 
diagnosis and assessment is difficult for the nurses.[8] In 
ESRD patients, untreated fatigue may highly affect the 
quality of life and lead to patients’ increased dependency 
on others, weakness, loss of physical and psychological 
energy, social isolation, and depression. The elements that 
can affect the level of fatigue include depression, anemia, 
sleep disorders, and restless leg syndrome.[9] Medicational 
interventions such as consumption of growth hormone, 
anti-depressant and anti-anxiety medications, and 
levocarnitine and erythropoietin stimulating hormone, as 
well as non-medicational interventions such as nutrition 
therapy, sleep disorder treatment, stress management, sport, 
Yoga, depression treatment, drug abuse, and acupressure 
are used to lower hemodialysis patients’ fatigue.[7] Because 
of medications’ side effects and incomplete relief of fatigue 
after taking anti-fatigue medications, the patients are driven 
to complementary medicine methods such as acupressure 
medicine.[10] Based on the reported researches, acupressure 
medicine is one of the interventions with the highest 
application by nurses in clinical settings,[11] and is considered 
as a clinical and comprehensive nursing intervention.[12] 
This is also among the manual treatments for which the 
nurses have an excellent position to use.[13] Acupressure 
medicine, as a healing art, is beautifully integrated with 

Introduction

One of the very common chronic diseases is chronic 
renal failure,[1] which may lead to end-stage renal 
disease (ESRD) as a part of that.[2] Its yearly 

incidence has been reported 330 cases out of 1 million in 
the US and 253 cases out of 1 million people in Iran. Based 
on the last statistics in 2007, there are 16,600 hemodialysis 
patients in Iran.[3] 

ESRD patients need renal replacement therapy to survive,[4] 
and hemodialysis is the most prevalent conventional renal 
replacement therapy in Iran.[5] ESRD patients undergoing 
chronic hemodialysis suffer from numerous complications 
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Abstract
Background: Fatigue is considered as a major problem in hemodialysis patients and can impair their quality of life. The purpose 
of this study was to investigate the effectiveness of acupressure on fatigue in hemodialysis patients.
Materials and Methods: This is a clinical trial study in which 96 hemodialysis patients participated. Patients were randomly 
assigned into acupressure, placebo, and control groups (32 subjects fulfilling the inclusion criteria assigned to each group). The 
measures included the form of demographic characteristics, visual analog scale of fatigue, and Piper Fatigue Scale. Patients 
in the acupressure and placebo groups received acupressure intervention during the early 2 h of dialysis on six acupoints with 
massage for 20 min/day, 3 days per week for 4 weeks. In the placebo group, acupressure intervention was performed as mentioned 
above with a distance of 1 cm away from the actual intervention site. Patients in the control group received routine unit care only. 
Chi- quare test, Kruskal-Wallis, paired t-test, one-way analysis of variance (ANOVA), and Duncan test were used for data analysis.
Results: One-way ANOVA tests showed significant differences in the total mean score of fatigue and fatigue mean scores in the 
behavioral, emotional, sensory, and cognitive dimensions in the acupressure, placebo, and control groups.
Conclusion: The results of this study showed that acupressure may reduce fatigue in hemodialysis patients, and use of this 
non-pharmacologic technique for hemodialysis nurses is suggested.
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nursing[14] as it is non-invasive and has advantages such 
as cost efficacy, lack of complications, no need for special 
tools, and the ease of learning for the patients and their 
accompanying persons.[12]

The only study conducted on hemodialysis patients’ fatigue 
was Cho and Tsay’s study (2004) in Taiwan, which showed 
that acupressure medicine can lower the level of fatigue 
in  patients of experimental group compared to control 
group.[8] Nasiri et al. (2007) in a study on the association 
between the effect of acupressure medicine and sleep quality 
of hemodialysis patients showed a significant difference in 
the sleep quality of experimental and control groups based 
on Pittsburgh Sleep Scale.[3] Previous studies include a 
systematic review on the effect of acupressure medicine 
on hemodialysis patients’ signs including fatigue,[15] and 
meta-analysis studies on the effect of acupressure medicine 
on labor pain management in labor unit[16] as well as its 
effect on post-operation vomiting and nausea in adults.[17] 
Their results showed that despite poor methodology, high 
risk of bias, and low number of subjects, it cannot be 
absolutely indicated that acupressure medicine is effective 
on patient’s signs. Tsay (2004) in a study on the effect of 
acupressure medicine on hemodialysis patients’ fatigue 
stated that with regard to cultural and lifestyle differences of 
the patients in various countries, the results of these studies 
cannot be generalized for the patients in other geographic 
areas.[18] Therefore, with regard to the difference between 
the Iranian culture and the culture in other countries,[19] 
and as no study has been conducted on the effect of 
acupressure medicine on hemodialysis patients’ fatigue on 
the one hand and due to the high application of acupressure 
medicine in clinical nursing interventions on the other hand 
(as this type of medicine can provide the patients with a 
cost-effective and safe nursing intervention), this study was 
conducted as there was no need of any special tools but 
just trained finger tips and it could be conducted within a 
shorter time. Therefore, the researcher decided to conduct 
a study with the goal of defining the effect of acupressure 
on hemodialysis patients’ fatigue.

Materials and Methods

This is a three-group clinical trial. Study population included 
all ESRD patients undergoing chronic hemodialysis in 
three hemodialysis centers of Nour, Alzahra, and Shariati, 
hospitals. The subjects were selected from the study 
population based on the inclusion criteria. Inclusion criteria 
were age of over 18, diagnosis of ERSD, undergoing 
hemodialysis at least for 3 months, the patients with chief 
complaint of fatigue and having fatigue score ≥5 based on 
fatigue severity visual analogue scale, lack of any wound 
or fracture, being in complete psychological and mental 

health to attend the study and fill the questionnaire, and 
not having undergone complementary medicine treatment 
in the past 3 months of the study. Exclusion criteria 
were patient’s absence for two sessions of acupressure 
intervention and lack of interest to continue the study. 
The sampling was convenient continuous sampling. 
The number of the subjects was estimated to be 96. 
After random subjects’ allocation through minimization 
method, 32 subjects were assigned to each group of the 
study, placebo and control. The data were collected by a 
three-section questionnaire whose first section contained 
demographic characteristics including age, sex, education 
level, marital status, occupation status, and disease 
etiology. The second section contained Fatigue Severity 
Scale (FSS) with a visual analogue scale ranked between 
0 and 10, which was scored and commented as fatigue 
(0), minor fatigue (1-3), moderate fatigue (4-6), and 
severe fatigue (7-10). If the patients had fatigue severity 
score of ≥5, they attended the study. FSS is a standard 
scale whose validity and reliability have been confirmed 
by Gift,[20] and has been frequently used in various studies. 
The third section included Piper Fatigue Scale with 27 items 
on four dimensions of mental fatigue including behavioral, 
emotional, sensory, and cognitive dimensions. Each item 
was scored from 0 to 10, with score zero given for lack of 
fatigue, 1-3 for minor fatigue, 4-6 for moderate fatigue, and 
7-10 for severe fatigue. Piper Fatigue Scale is a standard 
scale whose validity (content and concurrent) and reliability 
have been confirmed. In the study of Masoodi et al.,[21] its 
scientific validity was confirmed by the professors of Tarbiat 
Modares, Tehran, and Iran universities. Its reliability was 
confirmed in the study of Masoodi et al. by a correlation 
coefficient of r = 0.89. In the present study, its internal 
validity was α = 0.77 and its reliability was calculated 
as 81.2% by test retest. This scale was distributed among 
the patients once before the intervention and once after 
the intervention to score the subjects’ fatigue severity. 
Intervention was conducted in the first 2 h of hemodialysis 
in the experimental and placebo groups. This intervention 
was carried out among the subjects regularly undergoing 
hemodialysis, in both legs, hands, and the waist in three 
weekly sessions for 4 weeks.[18] In the experimental group, 
the intervention was conducted on the major acupoints K1, 
GB 34, ST 36, SP 6, BL 23, and HT7.[22,23] In the placebo 
group, it was carried out with 1 cm distance from the major 
above-mentioned acupoints. Each session lasted for 20 
min, of which 2 min were devoted for primary superficial 
stroking of the acupoints[24] and the rest of the time (18 
min) was for acupressure of the determined six acupoints 
(3 min for each acupoint).[25] The researcher and a male 
co-researcher were trained under the supervision of the 
second supervisor, and then the intervention started 
by her approval. The researcher (female) and her male 
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co-researcher conducted the intervention separately for 
the female and male subjects, respectively. Determination 
of acupoints was made based on the second supervisor’s 
guidance on the acupoints’ standard location. The amount 
of needed pressure was practiced by standard scales 
of 20 g to 6 kg, and the reliability of pressure level was 
confirmed as 100% after 40 times of practice with mean of 
3-4 kg on the scales for both researchers’ hands. The details 
about the process of research, goals, and conditions were 
given to the patients, and consequently, those interested to 
join entered the study after filling the written consent form.

Sampling and intervention were conducted after obtaining 
approval from ethical consideration committee of 
Nursing and Midwifery School of Isfahan University of 
Medical Sciences. The data were analyzed by chi-square, 
Kruskal-Wallis, paired t-test, one-way analysis of variance 
(ANOVA), and Duncan’s test through SPSS version 19.

Results

Mean age of the subjects in the experimental group was 53.4 
(13.9) years, in the placebo group 55.4 (11.5) years, and 
in the control group 54.3 (13.4) years. In the experimental, 
placebo, and control groups, there were 14 female 
(43.75%) and 18 male (56.25%) subjects, respectively. 
The most prevalent etiology of the disease was diabetes in 
11 subjects (34.4%) in the study group, hypertension in 14 
subjects (43.8%) in the placebo group, and diabetes in 12 

subjects (37.5%) in the control group. Before intervention, 
subjects’ matching was conducted concerning demographic 
characteristics in the three groups of study, placebo, and 
control through minimization program, and there was no 
significant difference in the demographic characteristics 
between the groups (P > 0.05). One-way ANOVA showed 
that there was no significant difference between the total 
mean score of fatigue and the mean scores of Piper Fatigue 
Scale dimensions before intervention in all the three 
groups, but these means showed a significant difference 
after intervention in the three groups (P < 0.001). Post-hoc 
Duncan test showed that in the study group, total score of 
fatigue and score of fatigue in emotional, cognitive, and 
behavioral dimensions were significantly less than in the two 
groups of placebo and control after intervention (P < 0.05), 
but there was no significant difference between the control 
and placebo groups (P > 0.05). Mean score of fatigue in 
the sensory dimension in the study group was significantly 
less than in the placebo group (P < 0.05), and in the 
placebo group, it was significantly less that in the control 
group (P < 0.05). As observed in Table 1, the total mean 
score of fatigue and the mean scores of fatigue in sensory, 
behavioral, cognitive, and emotional dimensions in the two 
groups of study and placebo were less after intervention 
compared to before intervention, and paired t-test showed 
a significant difference (P < 0.05). The total mean score of 
fatigue and the mean score of fatigue in sensory, behavioral, 
cognitive, and emotional dimensions showed no significant 
difference before and after intervention (P > 0.05). As 

Table 1: Comparison of total mean scores of fatigue, behavioral, emotional, sensory, and cognitive dimensions before and after 
intervention in the three groups of study, placebo, and control
Group piper 
fatigue scale 
dimensions

Study Placebo Control
Before 

intervention
After 

intervention

Pa
ire

d 
t P Before 

intervention
After 

intervention

Pa
ire

d 
t P Before 

intervention
After 

intervention

Pa
ire

d 
t P

M SD M SD M SD M SD M SD M SD
Fatigue score 6.5 0.975 4.6 0.975 10.8 <0.001 6.4 0.625 5.9 0.675 4.9 <0.001 6.4 1.1 6.3 1.1 0.79 0.43

Behavioral 6.6 1.4 4.7 1.2 8.05 <0.001 6.7 1.02 6.4 1.02 3.36 0.002 6.5 1.4 6.4 1.41 1.1 0.28

Emotional 7.1 1.6 5.2 1.5 7.5 <0.001 6.7 1.18 6.2 1.5 2.93 0.006 7.02 1.64 6.9 1.6 1.39 0.17

Sensory 7.1 1.6 4.4 1.3 9.2 <0.001 6.8 1.03 6.06 1.03 4.6 0.001 6.8 1.7 6.8 1.6 0.29 0.77

Cognitive 5.6 1.3 3.9 1.02 6.96 <0.001 5.7 1.03 5.1 0.9 4.32 0.001 5.4 1.32 5.29 1.38 0.62 0.54

Table 2: Comparison of fatigue score changes and dimensions of piper fatigue scale after intervention in the three groups of study, 
placebo, and control
Score change after 
intervention

Study Placebo Control ANOVA
M SD M SD M SD P-value F

Total fatigue score −2.07 1.07 −0.483 0.55 0.075 0.542 <0.001 60.012

Behavioral dimension score −1.96 1.37 −0.28 0.48 −0.075 0.38 <0.001 45.051

Emotional dimension score −1.93 1.46 −0.4 0.77 −0.14 0.59 <0.001 28.86

Sensory −2.7 1.66 −0.69 0.85 −0.04 0.9 <0.001 42.57

Cognitive −1.69 1.37 0.55 0.72 −0.03 0.34 <0.001 27.20
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difference between TEAS and placebo groups in return of 
muscular power.[28] This study is in line with the present 
study except for the lack of a significant difference in 
the placebo groups after intervention. The difference 
between these two studies seems to be as a result of the 
study population, intervention method and the number 
of subjects. The results showed that the mean score of 
fatigue in emotional dimension significantly diminished 
in the study group after intervention compared to the 
placebo and control groups. From psychological aspect, 
acupressure induces alpha brain wave stimulation that 
consequently leads to relaxation and reduction of fatigue 
and anxiety.[28] This medicine has a positive effect on the 
body and mind and brings about mental joyfulness and 
health through stimulation of opioid — endogen systems 
such as endorphin and enkephalin.[29] Molassiotis et al. 
(2007)[30] reported the significant effect of acupuncture and 
acupressure on cancer patients’ fatigue in three groups of 
acupressure, acupuncture, and placebo in the dimensions 
of general fatigue, activity, and physical fatigue, although 
it had no significant effect on the dimension of motivation 
and psychological fatigue. The difference, observed even 
in the control group, seems to be as a result of the effect 
of researcher’s psychological factors. Their results showed 
that acupuncture was more effective than acupressure 
and acupressure was more effective than placebo. This 
finding is not consistent with our study, possibly due to 
the difference in the study population, the scale used, and 
the length of intervention. Our obtained results showed 
a significant reduction in the mean score of fatigue in 
sensory dimension in the study group after intervention 
compared to placebo and control groups. The study 
results of Tsay et al.[29] and the results of the present study 
are consistent due to use of similar acupoints and length 
of intervention. The only difference is that there was no 
placebo group in their study, and in the control group, the 
mean score of sensory dimension had a reduction, possibly 
as a result of psychological and mental elements. Our 
results showed a significant reduction in the mean score 
of fatigue in cognitive dimension in the study group after 
intervention compared to the placebo and control groups, 
which can be due to the effects to acupressure mechanism 
and researcher’s psychological and mental factors during 
the study. In the study of Harris et al.[31] in which the 
effect of the two methods of stimulating acupressure 
medicine and relaxation on students’ consciousness and 
fatigue was studied, stimulating acupressure significantly 
diminished students’ fatigue and increased their daytime 
consciousness. Their consistent results with the present 
study may be due to the effect of acupressure mechanism, 
while there was no difference in the placebo group in this 
study.

observed in Table 2, there was a significant difference in 
the total mean score change of fatigue and the mean score 
change of fatigue severity in all dimensions in the three 
groups after intervention (P < 0.001). Post-hoc Duncan test 
showed that reduction of mean fatigue score in behavioral 
and emotional dimensions was more in the study group 
compared to the other two groups of placebo and control 
(P < 0.05), but it showed no significant difference in the 
two groups of control and placebo (P = 0.3). Post-hoc 
Duncan test showed that mean reduction of total fatigue 
score and mean reduction of fatigue scores in sensory and 
cognitive dimensions in the study group were more than 
in the placebo group, and they were more in the placebo 
group compared to the control group (P < 0.05). 

Discussion

The results of acupressure medicine on severity of 
fatigue in hemodialysis patients showed that the study 
group experienced less fatigue severity compared to the 
placebo and control groups. As the subjects’ mean age 
in the present study was over 50 years, it is concluded 
that ESRD seems to be more prevalent at higher ages. 
Tsay and Chen (2003) reported more ESRD prevalence 
at higher ages.[26] The higher number of male subjects in 
the present study reveal that ESRD prevalence seems to 
be more prevalent among men, which concords with the 
findings of Nasiri et al.[3] Most of the subjects were retired 
or jobless in the present study. Studies show that the rate 
of joblessness is high among hemodialysis patients.[27] 
Diabetes and hypertension are the major etiologies for 
ESRD,[18] which is consistent with the finding of the present 
study. Stimulation of acupoints results in improvement of 
vital energy circulation in the body and increase of opioids 
like endorphin and enkephalin, which may play a role in 
the reduction of patients’ fatigue in all behavioral, sensory, 
cognitive, and emotional dimensions.[18] The obtained 
results showed that there was a significant reduction in 
the total mean score of fatigue in the study group after 
intervention compared to the placebo and control groups. 
Although a similar improvement was observed in the 
placebo group based on Duncan test, the improvement 
was more in the study group.

It seems that in the placebo group, in addition to 
verbal and psychological communication between the 
researcher and the patients, due to the physiologic and 
psychological effects of acupressure, the patients expect 
the acupressure to have a positive effect on their body, 
named as Hawthorne phenomenon. So et al. (2007) 
in a study aimed to define the effect of Transcutaneous 
Electrical Acupoint Stimulation (TEAS) on improvement of 
muscular fatigue among athletes and showed a significant 
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Our results showed a significant reduction in the mean score 
of fatigue in behavioral dimension after intervention in the 
study group compared to the placebo and control groups, 
as the acupoints used in the present study could have had 
a synergic effect to reduce fatigue.

Hosseinabadi et al.[32] reported that acupressure was 
effective on the daily function of Pittsburgh Sleep Quality 
Scale in the elderly in the study group, and there was a 
significant difference between the study and placebo groups, 
which is not consistent with our study possibly due to the 
difference in study population.

The results showed a significant reduction in the mean 
score of fatigue severity in the study group after intervention 
compared to the placebo and control groups. In a study 
of Molassiotis et al.,[30] the mean reduction score of fatigue 
severity in acupuncture group was more than in acupressure 
and placebo groups, which is not consistent with the results of 
the present study. This difference seems to be as a result of the 
type of intervention, length of time, frequency of intervention, 
the acupoints used, and/or the measurement scale used.

Based on most of the experts’ ideas, sham acupoints 
also have a treatment effect as most of the time, positive 
effects also occur in the placebo groups.[33] With regard 
to the inefficiency of the used acupoint in the placebo 
group, patients’ reduction of signs can be as a result of 
their expectation concerning a positive effect from the 
intervention domination and/or they felt secure by the 
presence of the researcher as well as Hawthorne effect.

Conclusion

The results of the present study with regard to consideration 
of fatigue as a problem in hemodialysis patients and 
application of acupressure medicine by nurses in most of 
their clinical interventions showed that this non-invasive, 
cost-effective, learnable, and complication-free method 
can be used to lower the fatigue in hemodialysis patients. 
Therefore, this caring method of complementary medicine 
is suggested to be used by nurses in hemodialysis wards to 
lower the patients’ fatigue.
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