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Introduction

Leukemia, one of the most important types of 
cancer as a public health challenge, is the most 
common type of pediatric cancers. Common leu-
kemia types include acute lymphoblastic leukemia 
(ALL) and chronic lymphocytic leukemia (CLL) 
[1]. According to the latest report on the global bur-
den of disease study in 2020, the global prevalence 
of ALL and CLL among children was 12.4% and 
17.6%, respectively. In addition, evidence shows 

that leukemia is more prevalent in Asia [2]. Ac-
cording to the latest GLOBOCAN statistics, there 
are more than 474,519 patients with leukemia in 
Iran [3]. 

Despite many advances in the treatment of leu-
kemia, there is no definitive cure. Therefore, the 
most important goal is to prevent the progression 
of the disease, relieve the side effects of treatments, 
and improve the quality of life of patients [4]. Leu-
kemia treatments include surgery, biological thera-
pies (including immunotherapy and gene therapy), 
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background: Foot reflexology is a popular complementary medicine method; however, previous studies have shown con-
flicting results. This study aimed to investigate the impact of foot reflexology on pain and physiological responses caused by 
intrathecal injection of chemotherapy drugs in children with leukemia. 

Materials and methods: This clinical trial included 80 children with leukemia. The participants received 20 min foot reflex-
ology (10 min each foot). The primary measured outcomes included pain and physiological indicators (blood pressure and 
heart rate). 

results: The results showed that foot reflexology had a significant effect on reducing pain (p = 0.002) and improving physi-
ological indicators [blood pressure (p = 0.002) and heart rate (p = 0.003)].

conclusion: Based on the results of the present study, which shows the positive effect of foot reflexology on the improvement 
of pain and physiological indicators, foot reflexology can be used as a complementary treatment along with conventional 
therapies.
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and chemotherapy [5]. Chemotherapy uses cyto-
toxic drugs that can be used to treat and relieve 
symptoms [6]. Chemotherapy is administered in 
several ways, including oral, intravenous, catheter, 
and intrathecal (IT) injection of cerebrospinal flu-
id [7]. Physical and psychological complications 
of chemotherapy in patients cause fear of starting 
chemotherapy and even resistance or rejection of 
anti-cancer treatment programs [8]. Additionally, 
it incurs high costs for patients and prolongs the 
hospital stay, and reduces the quality of life and per-
formance of patients [9]. Pain is the most common 
and annoying experience in patients with leukemia 
[10]. Uncontrolled pain in children leads to the 
involvement of the cardiovascular, pulmonary, gas-
trointestinal, and immune systems [11]. Pain relief 
is one of the most challenging aspects of patient 
care in cancer [12].

Complementary and alternative medicine (CAM) 
have been introduced in recent years as an effective 
and popular method for pain relief in chronic dis-
eases [13]. Such methods lead to a reduction in the 
use of analgesics and opioids, which have side effects 
such as respiratory problems, addiction, and depen-
dence [14]. The use of CAM therapies increases the 
patient’s ability to adapt and reduce their anxiety 
and can be easily used by children. Additionally, 
it is accompanied by easy acceptance and coop-
eration between children and parents  [15]. Among 
these methods, foot reflexology is a type of massage, 
which is one of the most important complementary 
therapies used among nurses [16]. Different studies 
have shown that reflexology improves the symp-
toms of appendectomy [17], and cancer pain [18], 
and some physiological symptoms in children [19]. 
However, some studies have shown that reflexology 
has no significant effect on improving physiological 
parameters [20]. Despite these studies, their results 
are contradictory with very few studies, particu-
larly on school children; therefore, more studies are 
needed in this field. Therefore, this study aimed to 
investigate the effect of foot reflexology on pain and 
physiological indicators during chemotherapy in 
children with leukemia. 

Materials and methods 

Design and participants
This clinical trial study was performed on 80 

school-age children (aged 6–12 years) with leuke-

mia admitted to the hematology ward of a teaching 
hospital in Zahedan from February 1, 2020, to De-
cember 20, 2020. The inclusion criteria were as fol-
lows: leukemia and prior IT administration of che-
motherapy. Exclusion criteria were: unwillingness 
to participate, child restlessness, seizures, heart dis-
ease, and acute respiratory disease. The participants 
received analgesics or sedatives before the interven-
tion. Based on Unesi et al. study, the sample size 
was determined with a 95% confidence interval and 
statistical test power of 80%, and 22.38 participants 
were calculated in each group. To prevent samples 
from falling during the data collection process, the 
sample size in each group was estimated to be 40 
participants with a total of 80 participants [21].

Instrument 
The data collection tool included three parts: 

demographic characteristics, physiological indica-
tors, and the OUCHER pain measurement tool. 
Demographic characteristics included age, sex, ed-
ucation of the child, frequency of IT chemotherapy 
drugs, and duration of the disease. Physiological 
indicators included heart rate (HR), systolic blood 
pressure (SBP), and diastolic blood pressure (DBP). 
The OUCHER is a standard pain instrument that is 
suitable for children. In this tool, photographs of 
normal and upset faces of children are used, which 
are taken of children while experiencing real pain 
in the hospital. This tool includes six pictures of 
children demonstrating different degrees of pain 
and are placed vertically from the least to the most 
severe pain from the bottom up, having scores of 
1–6, where 1 indicates no pain and 6 indicates very 
severe pain. For children who are unable to count 
to 100, a score of 1 indicates no pain; 2, mild pain; 
3 and 4, moderate pain; 5, severe pain; and 6, the 
most severe pain experienced by the child. The 
numbers 0–100 are also placed to the left of the 
photographs. The numerical value is for children 
who can count with zero being painless; 1–29, mild 
pain; 30–69, moderate pain; 70–99, severe pain; 
and 100, the most severe pain possible. In the pres-
ent study, a numerical format of 0–100 Osher tools 
was used [22]. A Q&Q stopwatch manufactured in 
China was used to measure the duration of injec-
tion of IT chemotherapy drugs with an accuracy of 
one-hundredth of a second. In addition, a digital 
arm sphygmomanometer model PG800B10 with 
a pedal prop was used to measure blood pressure.



Fereshteh Ghaljaei, Alia Jalalodini The effects of foot reflexology on pain and physiological

957https://journals.viamedica.pl/rpor

Intervention 
First, the objectives of the study were explained 

to the patients’ parents. They were available to all 
patients who met the inclusion criteria. Then, based 
on a simple random method, envelopes containing 
cards with numbers one and two were given to the 
participants. Patients selecting number one were 
placed in the intervention group, while those select-
ing two were placed in the control group. Sampling 
was performed every other week. In the first week, 
by drawing lots, the samples were placed in the in-
tervention or control group, and in the next week, 
they were examined in the control group. In the 
intervention group, foot reflexology was performed 
by a researcher with 5 years of experience. Simul-
taneous validity was used to obtain the correct de-
termination of the reflection points of the foot and 
how to apply pressure; thus, the method of work 
was approved by the acupuncturist and expert in 
reflexology. Before the intervention, the researcher 
prepared the patient and environment for the inter-
vention. The demographic information question-
naire was completed before foot reflexology. All 
patients were provided towels and shampoos to 
wash their feet. The patient was made to lie on their 
back. A pillow was placed under the patient’s foot, 
and their trousers were pulled up to the knee. The 
researcher sat in a completely comfortable and re-
laxed position in front of the patient. The researcher 
smeared his hand with a small amount of baby lo-
tion with non-therapeutic properties. For general 
massage, the massage was initiated from the calf. 
The soles of the feet and toes were massaged succes-
sively for 2 min for relaxation. Special attention was 
paid to four important reflection points of the sole, 
namely the solar plexus, pituitary gland, heart, and 
liver. The solar plexus is located between the upper 
and middle third of the sole and the area between 
the heart and liver under the chest, which is mostly 
used as a reflection point for vital signs, while the 
pituitary gland is located in the middle of the big 
toe. Each of the reflection points of the foot using 
the middle part of the first part of the index finger 
and the fleshy part of the toe of the researcher, 
with a pressure of 0.5 cm were massaged circularly; 
thus, one-third of the nail bed was white, without 
interrupting the contact of the toes with the foot 
skin. The reflective massage was performed with 
constant pressure in the form of continuous and 
rotational clockwise movements in each part. After 

finishing one foot, the sole of the other foot was 
reflected in the same manner. First, the massage 
was performed on the left foot then on the right 
foot. A total of 10 min of reflexology massage was 
performed for each foot with a total of 20 min for 
both feet (68). To check the physiological param-
eters, blood pressure of all children was measured 
in the right hand using a sphygmomanometer. The 
heartbeat was examined for 1 min to assess HR. 
After 20 min of massage, the child was transferred 
to the IT room. Ten minutes after IT, the researcher 
assisted the child by observing their pain and ex-
amining their physiological parameters. Simulta-
neously, the child’s pain intensity was completed 
with the child’s report using the Osher pain tool. 
The totality of the measures performed and the ex-
amination of pain and physiological features were 
performed once. Additionally, all IT injections of 
chemotherapy drugs were administered by a physi-
cian. In the control group, routine treatment and 
care were performed 20 min before IT drug injec-
tion, and at specified times (10 min after IT) physi-
ological indicators and pain were assessed as in the 
intervention group. This study was performed in 
a blinded manner. In this way, a research assistant 
who had the characteristics of a researcher was used 
to evaluate physiological parameters and pain after 
the intervention. The researcher assisted had no 
information about the samples or groups (Fig. 1, 2). 

ethical considerations
This study was approved by the committee of 

ethics at the Zahedan University of Medical Scienc-
es (IR.ZAUMS.REC.1398.169), also the protocol 
of study Registry code in the Iranian clinical trial 
registry center (IRCT20121025011261N3). Written 
and oral consent was obtained from all participants 
in the study. Participants were assured that their 
information would remain confidential. The CON-
SORT checklist was used to report the study [23]

Data analysis
Data were analyzed using SPSS v.18 (SPSS, Chi-

cago, IL) and Chi-square, independent, and paired 
t-test samples. The c2 test was used to control for 
qualitative demographic variables. The t-test was 
performed to compare the means of pain and phys-
iological parameters after the intervention in each 
group and between the two groups. A Kolmogo-
rov-Smirnov test was used to check for normal dis-
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tribution. Data are presented as mean ± standard 
deviation (SD). Statistical significance was set at 
p < 0.05.

results

Findings showed that the mean age of the chil-
dren in the intervention group was (8.06 ± 2.10) 
years, and control group was (8.58 ± 2.87) years. 

Table 1 shows the main characteristics of both 
groups. The main demographic characteristics were 
not significantly different between the two groups 
(p > 0.05) (Tab. 1).

Table 2 shows that the means of SBP and DBP 
after intervention in the intervention group were 
88.32 ± 16.58 mmHg and 55.95 ± 12.7 mm Hg, 
respectively. However, the means of SBP and 
DBP after intervention in the control group were 
95.48 ± 14.26 mm Hg and 56.62 ± 10.31 mmHg, 
respectively. The independent t-test showed that the 
mean of SBP and DBP after intervention between 
the two groups were p < 0.0001 and p = 0.002, re-
spectively.  

The mean HR after intervention in the inter-
vention and control group was 90.45 ± 15.1 and 
95.8 ± 10.5, respectively. The independent t-test 
showed a significant difference in the mean HR af-
ter intervention between the two groups (p = 0.003).

The mean pain after intervention in the inter-
vention and control group was 35.11 ± 14.71 and 
42.50 ± 16.44. The independent t-test showed that 
the mean pain intensity was significantly lower in 
the intervention group than in the control group 
(p = 0.02) (Tab. 2).

Figure 1. cONsOrT 2010 flow diagram

Assessed for eligibility (n = 80)
Enrollment

Randomized (n = 80)

Lost to follow-up
(give reasons) (n = 0)

Lost to follow-up
(give reasons) (n = 0)

Analyzed (n = 40) Analyzed (n = 40)

Excluded (n = 0)

Allocated to intervention group
[foot reflexology (n = 40)]

Allocated to control group
(n = 40)

Allocation

Follow-up

Analysis

Figure 2. Foot reflexology chart
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Discussion

Currently, the use of CAM methods to relieve 
symptoms in chronic incurable patients is in-
creasing daily. This study aimed to evaluate the 
effect of foot reflexology on pain and physiologi-
cal indicators in children receiving IT injections 
of chemotherapy. The results of the present study 
showed that foot reflexology significantly reduced 
pain. The results of the present study are in line 
with those of previous studies in patients with 
appendectomy [17], surgical [24], labor [25], and 
rheumatoid arthritis pain [26], all of which indi-
cate a positive effect of foot reflexology on pain 
relief. The results also showed that foot reflexology 
caused significant changes in the physiological in-
dices of HR and blood pressure. The results of the 
present study are consistent with those of previous 
studies on children with leukemia [19] and adults 
undergoing open-heart surgery [27], those with 
bronchoscopy [28], and in the intensive care unit 
[29]. The high impact of foot reflexology can be 

attributed to the presence of many nerves in the 
foot. In contrast to the present study, the results 
of studies by Jazayeri et al. [20] and Samadi et al. 
[30] showed that foot reflexology had no signifi-
cant effect on HR. This difference may be owing 
to the sample size and, more importantly, the tar-
get population in the two studies. In the present 
study, the participants were children aged 3–12 
years; however, the previous studies included neo-
natal participants whose differences in response 
to foot reflexology were different [20, 30]. Padial 
et al. (2012) also stated that foot reflexology mas-
sage increased children’s anxiety and physiological 
parameters. They believed that foot reflexology 
stimulates the sympathetic and parasympathetic 
nervous systems; thus, increasing the HR. The re-
sults of this study are inconsistent with those of 
the present study [31]. The results of the study by 
Khazaei et al. (2019) showed that foot reflexology 
twice a day for 2 weeks could reduce the rate of 
neuropathic pain in women with cancer, undergo-
ing chemotherapy [32].

table 1. The main characteristics studied in both groups

Variables
Intervention group 

(n = 40)

Control group 

(n = 40)
p-value

age (mean ± sD) 8.06 ± 2.10 8.58 ± 2.87 0.41a

Gender

Male 24 (53.3) 25 (56.8)

0.74bFemale 16 (46.7) 15 (42.2)

Duration of leukemia

≤ 2.5 6 (15) 4 (10)

0.09b2.5–5 32 (80) 34 (86)

> 5 2 (5) 2 (4)

birth orders (n, %)

1–2 16 (40) 23 (57.5) 0.08a

3–4 24 (60) 17 (42.5)

sD — standard deviation; at-test; bc2 test

table 2. changes of means in heart rate (hr), systolic blood pressure (sBp) and diastolic blood pressure (DBp) after 
intervention in both groups

Variables Intervention (n = 40) Control (n = 40) p (t-test)a

sBp 88.32 ± 16.58 95.48 ± 14.26 < 0.0001*

DBp 55.95 ± 12.7 56.62 ± 10.3 0.002*

hr 90.45 ± 15.1 95.8 ± 10.5 0.003 *

The pain 35.11 ± 14.71 42.50 ± 16.44 0.02 *

an independent sample t-test, *p < 0.05
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Limitations and strengths 
One of the limitations of the present study was 

the limited attitude of the indigenous people of the 
region towards touch and massage, which made it 
possible to resist the practice of foot reflexology. 
Another limitation was the lack of time coordina-
tion between the researcher performing reflexology 
and the physician performing IT. Another limita-
tion is the small sample size of the study, possibly 
making it challenging to generalize the results. De-
spite these weaknesses, this clinical trial was one of 
the first studies to be performed on school-age chil-
dren with leukemia in this region of the country.

conclusion

The results of the present study showed that re-
flexology, as a method of distraction in children, 
could reduce pain during IT and was effective on 
physiological parameters after IT. Therefore, this 
method should be implemented as a low-cost in-
tervention by nurses and other health groups to 
reduce pain during IT procedures. As few studies 
exist in this regard, more studies should be con-
ducted to investigate other methods of distraction 
on the pain caused by IT in children.
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