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Abstract 

Background: Limited studies have examined the effect of reflexology on pain and fatigue in 

thalassemia major patients. The aim of this study was to determine the effect of foot reflexology on 

pain and fatigue in patients with major thalassemia. 

Methods: In this double-blinded randomized controlled trial, 90 patients were assigned into 3 groups 

equally (reflexology, touch, and control) by the minimization method. The reflexology group received 

an entire foot massage three times a week, for 2 weeks, for 10-15 minutes. No intervention applied in 

the control group, and in touch group touching was applied with the same pattern as the intervention 

group. The pain and fatigue score was measured before, immediately and 2 weeks after the 

intervention on the NRS and FSS scales respectively. Data was analyzed by SPSS version 22, using 

Chi-square, Fisher Exact, Mann-Whitney U, repeated measure ANOVA tests and statistically 

modeling at a significance level of 0.05. 

Results: There were no significant differences between the groups regarding demographic 

characteristics. On the reflexology and touch group, the mean score of the pain and fatigue decreased 

significantly (p=0.001) both at the immediate measurement and two weeks after the intervention. In 

intergroup comparison, the pain score in the reflexology group was significantly lower than in the two 

other groups. But the fatigue scores did not make any significant changes. 

Conclusion: Reflexology could be used safely in management of pain in major thalassemia patients; 

but it could not reduce the patients' fatigue. 
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1- INTRODUCTION 

Thalassemia syndromes, as one of the 

most serious and common genetic 

diseases, are endemic in a vast 

geographical area, and through the 

migration, they are spreading in areas that 

have not been affected before (1). In Iran, 

Sistan and Baluchestan province, has the 

highest thalassemia rate (2). Despite the 

correct use of common treatments, beta 

thalassemia patients suffer from many 

complications (3). Tissue iron 

accumulation is the leading cause of 

mortality and morbidity in thalassemia (4).  

Pain as a subjective symptom has become 

increasingly a common complication of 

thalassemia (5). Its prevalence is greatly 

underestimated, but the evidence indicates 

a high proportion of adults with 

thalassemia who experience chronic pain 

(6). Fibromyalgia is 20 times more 

common in people with thalassemia than 

in normal people (7). Research has shown 

that in thalassemia patients, increased pain 

has been associated with decreased quality 

of life, increased anxiety, and depression 

(8). Also, researchers believe that fatigue 

is a common symptom in patients with 

chronic conditions (9). In thalassemia 

major the reduced hemoglobin value, 

chronic anemia (10) and the repeated 

transfusion (9) have been associated with 

fatigue. The results of a research have 

shown that fatigue is a complex and 

distressing symptom in patients with 

hemoglobinopathies that can lead to 

physiological and emotional burden (11). 

Although there are several hematological, 

surgical, and pharmacological methods for 

managing pain and fatigue in these 

patients, available treatment options have 

limited effectiveness (6, 12); and there 

may be barriers to accessing the services 

of the specialized pain teams. So, in most 

cases, patients have to respond to their 

pain and fatigue in non-pharmacological 

and self-managed ways and try to control 

them; and the role of health professionals 

is mainly reflected in guiding and 

facilitating. Physicians, meanwhile, are 

less prepared to take on this supportive 

role, and often, nurses play a significant 

role instead. Researchers have proposed 

several methods for supporting self- 

managing the pain and fatigue of 

thalassemia patients, including the 

telenursing and exercise training programs 

(13), smartphone games (14), carnitine and 

folic acid consumption (15), and Types of 

psychotherapy on quality of life (16-19). 

Foot reflexology has also been employed 

to manage pain and fatigue and improve 

functional status in some conditions (20-

22). It also seems to be useful in 

thalassemia patients. 

Reflexology is an ancient natural treatment 

that uses energy on the soles of the feet to 

create a flow of energy in the body. There 

is a limited understanding of the function 

of reflexology. It is similar to the Chinese 

and Japanese ancient natural healing 

principles (23).  Limited studies have 

examined the effect of foot reflexology on 

pain and fatigue in patients with 

thalassemia major. In the existing texts, 

most reflexology-based interventions have 

been done in the field of hemodialysis (24, 

25), lymphoma (26), and kidney 

transplantation (21) patients. In 

thalassemia patients, reflexology has been 

able to reduce transfusion induced anxiety 

(27, 28). The aim of this study was to 

determine the effect of self -administered 

foot reflexology in the management of 

pain and fatigue in patients with major 

thalassemia.  

2- MATERIALS AND METHODS  

This double-blind randomized 

controlled trial was performed from June 

2019 to October 2019; aimed at 

determining the effect of foot reflexology 

on fatigue and pain in patients with 

thalassemia major who attended the 

Special Diseases Center in Iranshahr in 

Sistan Baluchistan province, Iran. 
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Sample size, based on previous studies 

(29), was considered to be 90 (30 patients 

in each group), according to the following 

formula with a standard deviation of 19; 

and the minimum expected difference 

between the means was considered as 18 

(based on the minimum difference of 

significant mean changes) in each group 

for the fatigue score at the confidence level 

of 95% and power of 90%. 

n= 2(z 1-α/2 + z 1- β) σ2/ d2 × √1.3 

The study population included all patients 

with thalassemia major referring to 

Iranshahr Special Diseases Center, who 

met the inclusion criteria. Sampling was 

purposeful, and based on inclusion criteria. 

And, the eligible subjects were randomly 

allocated into three study groups.  

Sampling was performed by the random 

minimization method (30), based on pain 

and fatigue in two categories (moderate 

and severe) for each.  The first samples 

were assigned into the three groups 

randomly and for the entry of subsequent 

samples, the sum of samples in each group 

in each category was considered, such that, 

the total number of samples in each 

category of each group was equal.  

Sampling continued until the required 

sample size was fulfilled.  

Data collection was done by face-to-face 

interviews. The data collection tools 

included demographic questionnaire (age, 

sex, education, and time interval of last 

treatment), the numerical ranting scale 

(NRS) for pain severity evaluation and the 

FSS fatigue intensity scale, used to 

measure fatigue. The NRS is a 10 cm 

horizontal line graded from zero to 10, in 

which zero indicates the absence of pain 

and 10 indicates the maximum pain 

intensity. The pain score categories consist 

of Zero: no pain, 1 to 3: mild pain, 4 to 6: 

moderate pain, and 7 to 10: severe pain. 

The FSS fatigue intensity scale is a valid 

self-report scale designed in 1989 by 

Krupp et al. (31) consisting of 9 questions. 

In this scale, five questions are related to 

the quality of fatigue, three questions to 

physical and mental fatigue and their 

impact on the individual's social 

relationships, and one question is related to 

the severity of fatigue.   The scoring of the 

questionnaire is based on the Likert scale, 

from 1 to 7. (Scores 9-18 indicate low, 18–

45 average, and scores above 45 high 

fatigue rates). 

After approving the proposal and obtaining 

the code of ethics with REC number of 

IR.RUMS1397.240 from research council 

of Rafsanjan University of Medical 

Sciences and also presenting an 

introduction letter to the Special Diseases 

Center, one of the researchers who had 

received sufficient training in performing 

reflexology technique by a traditional 

medicine specialist, started the primary 

sampling from patient's health records 

based on the inclusion criteria. Telephone 

calls were made to eligible patients, 

explaining the objectives of the study. In 

case of informed consent to participate in 

the study, the patient was invited to attend 

the center at the appointed time. 

After random allocation of samples in the 

three groups of reflexology, touch, and 

control, a practical and theoretical training 

session was held for subjects in the 

reflexology and touch group. In this 

session, one of the researchers taught them 

how to perform the intervention, 

individually. Then, to ensure learning, the 

patients were asked to repeat the 

intervention procedure. If approved by the 

researcher, the patient could enter the 

study. 

In the reflexology group, the foot massage 

was performed three times a week, for two 

weeks, each time 10-15 minutes per foot. 

In order to perform foot massages, Patients 

were instructed to remove their rings, and 

jewelry before beginning the massage, and 

to wash and dry their hands and feet using 

water at room temperature and regular 

soap. Then, in a completely calm and safe 
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environment that is suitable in terms of 

light, temperature and ventilation, and 

where they felt safe, they were to sit on a 

short chair or pillow, so that they could 

focus on the therapist's instruction. The 

patient should have had a clock or timer 

with him to control the time of 

movements. The techniques were 

performed first on the left foot and then on 

the right foot. 

At first the patient should have lubricated 

his hands with olive oil (which was 

provided to them by the researcher), 

placing his calf on the knee of the opposite 

foot so that he could have enough control 

on performing the massage. 

The initial massage was performed to 

prepare the patients' feet. Using the palm 

and fingers of the dominant hand, the 

patient massages from the calf to the wrist 

and then the sole of the foot with 

superficial and medium pressure, then hold 

the heel of the foot with one hand and 

rotate the rest of the foot clockwise. These 

movements were repeated several times 

during the two minutes. 

To perform the reflexology massage, 

which was the main massage of the 

intervention, the patients were instructed to 

place one hand on the back of the foot, the 

other under the sole of the foot, and gently 

massage all parts of the sole of the foot, 

from the toes to the heel and then the 

ankle, and continue this movement again 

Using the middle part of the index finger 

and the fleshy part of his thumb. They 

should have applied enough pressure so 

that one third of the nail bed turned white. 

Then, without interrupting the contact of 

the toes with the sole of the foot, the 

massage started from the lower part (fleshy 

part) of the toes in a circulated form and 

continued to the end of the heel, and 

repeated towards the fingers. Finally, 

thumb walking was performed from the tip 

of the heel to the toes, and then the entire 

sole of the foot. Also, at sensitive points 

(liver, heart, pituitary gland, and solar 

plexus), three types of pressure were 

applied: 1- rotated clockwise, 2- 

continuous (consecutive), and 3- stable or 

direct pressure (single pressure) was 

performed. 

The intervention was performed three 

times a week (every other day), at 6 pm for 

14 days. It should be noted that, researcher 

followed-up all patients' daily by phone 

call, half an hour before the intervention 

time.  

In the touch group, the preconditions and 

conditions for touch were similar to the 

intervention group. A soft feet touch (with 

the same duration) was used, which 

covered all parts of the patient's sole of the 

feet without applying deep and effective 

pressure to the reflex sensitive points. This 

touch, like the reflexology group, started 

from the toes and ended at the heel. 

 In the control group, no intervention was 

performed.  

Patients' pain and fatigue were assessed 

before, immediately after last sessions and 

two weeks later by a colleague of the 

researcher who had no information about 

the allocation of samples in the study 

groups (reflexology massage group, touch 

group and control group), through face-to-

face interviews at the Special Diseases 

Center. The patients were not also aware 

of the study group they were in. 

Data were analyzed using SPSS software 

version 22, by Kolmogro-Smirnov 

statistical tests (to determine the normality 

of quantitative data distribution), Chi-

square and Fisher Exact statistical tests (to 

compare ratios), Mann-Whitney U (to 

compare means in between the three 

groups) and to compare time by time, the 

mean of pain and fatigue score in repeated 

measurements between and among the 

studied groups, the repeated measure 

ANOVA and statistical modeling were 

used. The significance level was 

considered at 0.05. 
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2-1. Inclusion and Exclusion Criteria 

Inclusion criteria were no lesions such as 

wounds, cellulite and burns at the massage 

site, no history of cognitive disorders and 

mental illnesses, having more than 15 

years of age, achieving a moderate or 

severe score on the scale of pain and 

fatigue. Exclusion criteria were failure to 

perform the intervention for two 

consecutive sessions or more than two 

sessions in total intervention period, 

inability to learn and perform the 

intervention and reluctance to continue 

participating in the study. 

2-2. Ethical Considerations 

In order to observe the ethics in the 

research, the proposal was approved by the 

research council of Rafsanjan University 

of Medical Sciences and the code of ethics 

was obtained from the research committee 

of this university (code of ethics: 

IR.RUMS1397.240). Furthermore, 

informed and written consent was obtained 

from the patients. Patients were also 

informed that their participation or non-

participation in the study would have no 

effect on the quality of services received 

and the center's routine care. It should be 

noted that this project was registered at the 

Iranian clinical trial registry (IRCT.IR) 

with the identification Code of 

IRCT20190303042906N1. 

3- RESULTS  

In this study, the data from 90 Major 

Thalassemia Patients were analyzed (Fig. 

1). The results of Kolmogorov–Smirnov 

showed that all of the quantitative 

variables were distributed normally. The 

data analysis results showed that the mean 

and standard deviation of the age of the 

samples was 21.59± 4.71 with a minimum 

of 15 and a maximum of 35 years. 39 of 

the participants (43.4%) were females and 

51 (56.7%) were males. In terms of marital 

status 4 (4.4%) were married and 86 

(95.6%) were single. No statistically 

significant difference was observed 

between the study groups regarding age, 

gender, educational level categories, and 

time of receiving a previous treatment. 

(Table 1). 

 

 

Table-1: Comparison of the demographic characteristics across the studied groups 

 
Reflexology 

n=30 

Touch 

n=30 

Control 

n=30 
P-Value 

Gender* 

N (%) 

Male 22(73.3) 15(50) 14(46.7) 
0.076 

Female 8(26.7) 15(50) 16(53.3) 

Education** 

N (%) 

Illiterate 5(16.7) 3(10) 5(16.7) 

0.146 
Under Diploma 14(46.7) 15(50) 18(60) 

Diploma 8(26.7) 5(16.7) 7(23.3) 

Academic 3(10) 7(23.3) 0(0) 

Time interval of 

receiving treatment** 

last N (%) 

2 weeks 26(86.7) 22(73.3) 76(84/4) 

0.122 
More than 2 weeks 4(13.3) 8(26.7) 14(15/6) 

Age*** 

Mean (SD) 
22.73( 4.79) 21.13 (5.09) 20.90 (4.13) 0.263 

* Chi-square test 

**Fisher exact test 

*** One way ANOVA 
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Fig. 1: Consort flow diagram of the study 

 

 To examine the changes of the pain score 

during consecutive measurement times 

(time effect) and among the study groups 

over the time (group effect), and pain score 

changes over time taking into account the 

effect of groups (interaction between time 

and group), repeated measure ANOVA 

was used. The results of Mauchly’s 

Sphericity test showed that the correlation 

coefficients of the consecutive 

measurements were significantly different 

(P <0.0001). So the correlation equation 

precondition was not accepted. Therefore, 

Greenhouse-Geisser correction coefficient 

was used to report P-values. The results of 

the multivariate test showed that the effect 

of interaction between time and group (P = 

0.001) (Table 2), and also the effect of 

time (P= 0.001) were statistically 

significant; so to examine the trend of pain 
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score changes in different groups and 

times, and the interaction between them in 

detail, the statistical modeling was used. 

The results of the Between-Subject Effect 

Test to evaluate the group effect did not 

show a statistically significant difference 

(P = 0.079). 

 

Table-2: The comparison of means and standard deviations of pain scores in the three study 

groups at the three measurement times 

 
Reflexology 

Mean(SD) 

Touch 

Mean(SD) 

Control 

Mean(SD) 
P-value* 

Before intervention 5.83(1.46) 5.43(1.35) 5.47(1.25) 

0.001 Immediately after intervention 4.13(1.38) 5.07(1.11) 4.43(1.25) 

One month after intervention 4.17(1.34) 5.03(1.21) 5.43(1.34) 

* Adjustment for multiple comparisons: Bonferroni 

 

The results of analyzing the trend of pain 

score changes within each group showed 

that in the reflexology group, the mean 

pain score decreased  significantly at the 

immediate measurement and two weeks 

after the intervention, compared to the pre-

intervention phase   (P = 0.001). But in the 

same group, the mean pain scores of the 

immediate and two-week-later 

measurements were not significantly 

different (P = 1.00). The control group 

showed no statistically difference in 

consecutive measurements (p>0.05). The 

results of examining the trend of pain 

score changes within the touch group in 

consecutive measurements showed that the 

mean pain score decreased, significantly, 

at the immediate and two-week-later 

measurements in comparison to the pre-

intervention phase (P = 0.003). But, 

similar to the reflexology group, there was 

no statistically significant difference 

between the immediate and two-week-later 

measurements (P = 1.00). 

Pairwise comparisons of mean pain score 

between groups showed no statistically 

significant difference between the study 

groups in the pre-intervention 

measurements. At the immediate and two-

week-later measurements, there was a 

statistically significant difference between 

the reflexology and touch groups (P = 

0.001 for both), and reflexology and 

control groups (P = 0.029), (P = 0.015) 

respectively.  But there was no statistically 

significant difference between the touch 

and control groups (P > 0.05) (Fig 2). 

Results of fatigue score analyses showed a 

statistically significant difference (P = 

0.001) between the three groups in the 

three measurements stages (interaction 

between groups and times) (Table 3). The 

results of examining the trend of fatigue 

score changes within each group in 

consecutive measurements showed that in 

the reflexology group, the mean fatigue 

score between the pre-intervention and 

immediately after the intervention and also 

between the pre-intervention and two 

weeks after the intervention were 

statistically significant (P = 0.001). But in 

the same group, the mean change in 

fatigue scores between immediately after 

the intervention and two weeks after the 

intervention was not statistically 

significant (P = 1.00). In the touch group, 

no significant differences were observed in 

the mean fatigue scores between the pre-

intervention stage and immediately after 

the intervention and also between the pre-

intervention stage and two weeks after the 

intervention. 

The results of examining the trend of 

fatigue score changes within each group in 

consecutive measurements showed that in 

the control group, the difference in mean 
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fatigue scores between the pre-intervention 

stage and immediately after the 

intervention and also between the pre-

intervention stage and two weeks after the 

intervention were statistically significant 

(P = 0.003). But there was no statistically 

significant difference between the pre-

intervention stage and two weeks after the 

intervention (P = 1.00). 

 

 

Fig. 2: The pain scores changes in the study groups in the three measurement times. 

 

Table-3: Comparison of mean and standard deviation of Fatigue score in the three study 

groups at the three measurement times 

 
Reflexology 

Mean(SD) 

Touch 

Mean(SD) 

Control 

Mean(SD) 
P-value* 

Before the intervention 34.43(14.06) 31.13(6.27) 32.23(9.43) 

0.001 
Immediately after the 

intervention 
26.37(12.03) 28.73(6.99) 31.70(8.78) 

Two weeks after the intervention 26.53(12.50) 28.50(8.04) 31.53(8.72) 

* Adjustment for multiple comparisons: Bonferroni 

 

There is no statistically significant 

difference between the two groups in 

pairwise comparisons of fatigue scores 

before the intervention phase. This means 

that all three groups had the same fatigue 

score at the beginning of the study. There 

was no statistically significant difference 

in pairwise comparisons of fatigue scores 

between the study groups in the immediate 

and two-week-later measurements (Fig. 3). 

 

4- DISCUSSION 

In summary, the results of this study 

showed that in intragroup comparisons, the 

pain score in the control group did not 

change significantly during the three 

stages of measurement. But in the touch 

and reflexology groups, the mean pain 

scores at the immediate measurement and 

two weeks after the intervention were 

significantly lower than those before the 

intervention. However, in the follow-up 

stage, no significant change was observed 
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compared to the immediately after the 

intervention stage. 

These results are probably due to the effect 

of placebo, the effect of the therapist's 

presence and the difference in the number 

of the therapist visits compared to the 

control group. 

 

 

Fig. 3: The fatigue score changes in the study groups in the three measurement times. 

 

Based on the results of this study, at the 

intergroup comparison, all three groups 

were similar in baseline mean scores of 

pain. But at the immediate and the follow 

up measurements, the reflexology group 

experienced significantly lower pain scores 

than the other two groups. However, the 

mean pain scores in the touch and control 

groups in the mentioned two stages did not 

change significantly. 

In reviewing the available literature, 

limited studies have examined the effect of 

reflexology on pain and fatigue relief in 

the patients with thalassemia major. But 

the pain relieving effects of reflexology 

have been studied in other contexts and 

similar results to our research have been 

reported. In a study, Samarehfekri et al. 

showed that reflexology intervention 

significantly reduces the pain of patients 

after kidney transplantation surgery 

compared to the control group. However, 

reflexology did not reduce acetaminophen 

consumption (21). The results of 

Davodabady et al. revealed that the foot 

reflexology intervention could not alleviate 

the pain of burn patients during the 

dressing change on the second and third 

day, but on the fourth, fifth and sixth days 

the pain was significantly less than that in 

the control group (32). Also, Bakir and et 

al. showed that foot reflexology 

intervention after 6 weeks could 

significantly reduce the pain of patients 

with rheumatoid arthritis (33).  

The results of the present study indicated 

that although the fatigue score in 

reflexology and touch group was reduced 

compared to the before intervention stage, 

the fatigue score was not significantly 

different between the three study groups. 

There is controversial evidence in the 

existing literature about the effect of 

reflexology on fatigue in different 

contexts. Some studies have shown the 

positive effect of this intervention on 

fatigue. For instance, Rambod et al. 

examined the effectiveness of reflexology 

on fatigue in lymphoma patients and 

concluded that reflexology could reduce 
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fatigue in these patients (26). In some 

other studies the reflexology was found to 

alleviate the fatigue in pregnant women 

(34), multiple sclerosis (35, 36), and 

cancer patients (32, 33). In some other 

studies, reflexology had no effect on 

fatigue. Similar to our study, Babazadeh et 

al. showed that reflexology could not 

reduce the fatigue of the pregnant women 

in the first half of pregnancy (34). Also in 

Chao's study, reflexology had no positive 

effect on reducing nursing students' fatigue 

(37). 

Researchers in a review study reported that 

there is limited evidence for the effect of 

reflexology on fatigue. Instability in 

fatigue measurement tools, limitation in 

introducing minimum data on long-term 

results and cost-effectiveness are also 

important issues; therefore, it seems that 

not enough attention has been paid to the 

mechanisms of fatigue and intervention 

plans, and due to the complexity of 

fatigue, future research on exploring 

individualized approaches is necessary 

(38). This controversy in the available 

results may be due to the variety of 

intervention protocols, the therapist, the 

target group, and the nature of fatigue in 

each. In addition, the sensitivity of the 

repeated measure ANOVA statistical test 

in examining the data should not be 

overlooked. 

Although in the present study, we have 

been trying to obtain valid results by 

matching the three groups in terms of basic 

pain and fatigue scores, two-way blinding 

and the use of accurate statistical analysis 

methods, the role of the personal 

characteristics and mental status of 

subjects in understanding and reporting the 

pain and fatigue levels cannot be ignored. 

In general, what can be deduced from the 

available texts is that reflexology has been 

able to relieve patients' fatigue in some 

cases. But in fewer studies, the placebo 

effect has been introduced by researchers. 

Therefore, based on the available 

evidence, the role of reflexology in 

relieving pain and fatigue in thalassemia 

patients is not clear. More detailed studies 

are needed to confidently comment on the 

effect of reflexology on pain and fatigue in 

thalassemia patients. So in future research, 

it is also necessary to clearly determine in 

which patients and at what stage of the 

disease this method can be used 

therapeutically.  

5- CONCLUSION 

In summary, the study showed that 

Reflexology could be used safely in 

management of pain in major thalassemia 

patients. But it could not reduce the 

patients' fatigue. 
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