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ABSTRACT

Background/Objective: Nausea and vomiting (N&V) remain the main side effects associated with cancer chemotherapy. This
study determines the effect of acupressure on the control of N&V among children with leukemia receiving chemotherapy.
Methods: This quasi-experiment study was conducted at two Pediatric Oncology Departments in South Egypt. Two groups of
children with leukemia aging 6-18 years were included from October 2017 till March 2018. The study group (n = 60) received
acupressure, while the control group (n = 60) didn’t. All were subjected to socio-demographic and clinical interview questionnaire
and Rhodes Index for N&V Likert scale for assessment of frequency, duration, stress and severity of nausea and vomiting.
Results: Both groups had similar demographic data, were similar in diagnosis, disease severity, family history of neoplasia, and
experienced similar chemotherapy-related side effects. Significant reduction of frequency, distress and severity of nausea and
frequency, duration and severity of vomiting in addition to mean scores N&V scale among children of the study group after
application of acupressure when compared to children in the control group.
Conclusions: The application of acupressure at P6 in children with acute leukemia who were receiving chemotherapy led to
significant reduction in the mean scores of N&V in addition to their frequency, duration and severity within 48 hours from the
beginning of chemotherapy in comparison to the control group. Therefore, acupressure techniques showed be used to reduce
chemotherapy induced N&V in children with leukemia.
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1. INTRODUCTION

In developed countries, leukemia accounts for 30% of all
cancers among children below 15 years of age, and is consid-
ered the most common childhood malignancy, where acute
lymphoblastic leukemia (ALL) is the most predominant type
representing 80% of all cases of leukemia.[1, 2]

Despite being a global public health problem, in developing
countries the image of leukemia in children is different from

that in developed countries, where its incidence is increasing
with variations in survival rates and in methods and time
of diagnosis. Genetic and environmental risk factors and
differences in diagnosis and treatment may play major role
in this variation.[3] In the USA, the incidence of childhood
leukemia is 4.2 cases per 100,000 with a 5-year survival rate
of 82%.[4]

Chemotherapy is considered the standard therapy for pa-
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tients with acute leukemia and other cancers with the pur-
pose to control these diseases via suppressing the growth
and spread of cancer cells.[5] Chemotherapy-induced nausea
and vomiting (CINV) are the most common side effects of
chemotherapy with a prevalence of 54%-96% in addition to
a list of other chemotherapy-related side effects in the pedi-
atric oncology.[6] Baker and Ellett (2007) reported that 59%
of teenagers with cancer stated that chemotherapy-related
complications were more distressing than the cancer itself.[7]

CINV may have negative effects on the overall quality of
life and represents a bad experience during cancer treatment.
In addition, they can cause serious side effects including
metabolic problems such as hyponatremia, hypokalemia and
metabolic acidosis, inadequate nutritional intake leading to
low resistance to infection and weight loss, depression, de-
creased self-care and its consequences, dehydration, diffi-
culty with sleeping and anxiety. Also, patients with uncon-
trolled CINV require stay in the hospital for longer time and
pay higher costs.[8, 9]

The antiemetic drugs are prescribed to all patients with cancer
and are considered the basic treatment to control CINV, how-
ever 30%-40% of cancer patients reported uncontrolled nau-
sea and vomiting.[10] In addition, the use of these drugs for a
long time have undesirable side effects such as headaches, fa-
tigue, diarrhea, constipation, dried mouth, confusion, drowsi-
ness, agitation and extrapyramidal effects which add to the
patients’ problems itself. Therefore, search for other meth-
ods for controlling CINV represents a big challenge. So that,
alternative and complementary medicine (CAM) attracted
the attention of the healthcare providers and assumed signifi-
cant importance in cancer therapy for reasons varying from
accessibility to cost.[11–15]

Health is considered in traditional Chinese Medicine a state
of harmony inside the individual and between the individual
and surrounding nature and the disease is a state of dishar-
mony.[16] Disharmony is defined as any imbalance in the
yin and yang and the connecting Qi.[17] Yin and yang are a
philosophical conceptualization of both opposite and com-
plementary phenomena within all natural phenomena. Patho-
physiology in humans is mainly explained by yin and yang
principles of inter-connection and continuous transformation.
Qi is the basal energy of the body that flows through the
whole body in channels called meridians which is the basis
for all movement and action. According to the theoretical
Chinese belief, energy channels (meridians) link internal or-
gans with the externally located acupoints. Stimulation of
these acupoints regulates Qi, correcting both deficient and
excessive conditions, in addition to regulating the nourishing
and protective Qi, so balancing the yin and yang.[18]

Acupressure is a non-pharmacological method that was re-
ported to play a role in reducing the incidence or controlling
the severity of CINV. It can be performed easily via applying
pressure with fingers or bands on certain points on the body
surface called acu-points. In addition to its efficacy, acupres-
sure is a simple, painless, and inexpensive approach. The
Point 6 (P6) is one of these acu-points, which is located on
the anterior surface of the forearm, 3-finger widths up from
the first wrist crease and between the tendons of palmaris
longus and flexor carpiradialis muscles.[19]

Zwaanswijk et al. (2010) stated that nurses who are dealing
with cancer patients can be considered the cornerstone in
alleviating the distressing load of chemotherapy-associated
adverse effects being in close contact with those patients
especially adolescents. Nurses must have wise communica-
tion skills with children and their families considering the
differences in the social and educational levels, age, culture,
and experience with chemotherapy. In addition, the metic-
ulous assessment of children with cancer will help them to
ensure the administration of the suitable antiemetic therapy
and encourage children and their parents for better applica-
tion and adherence to acupressure to optimize the outcomes
of therapy.[20]

Identifying methods to successfully prevent and alleviate
CINV remains a major clinical challenge. Moreover, it has
been observed over a period of clinical practice with nursing
students in clinical oncology department that many nurses
had a poor knowledge about CINV and how to manage. More
than 90% of cancer patients receiving chemotherapy without
antiemetic prophylaxis will suffer from nausea and vomit-
ing.[21, 22] In addition, antiemetic medications are not effec-
tive in all children receiving chemotherapy and with many
side effects. Non pharmacological management of CINV is
considered a neglected area for both physicians and nurses
such as acupressure, acupuncture, and herbal medicine. Acu-
pressure of the P6 point had proven helpful with promising
effect in some patients in controlling CINV and the effect
lasted for 6-8 hours.[23–25] Combining antiemetic therapy
with other non-pharmacological interventions may be more
effective in decreasing nausea and vomiting than antiemetic
therapy alone.

The main objective of this study was to determine the effect
of acupressure on nausea and vomiting among children with
leukemia receiving chemotherapy. In other words, this study
tests the hypothesis that the application acupressure at P6
point in children with leukemia who are receiving chemother-
apy will result in less incidence and lower severity of nausea
and vomiting than those patients who are receiving only
routine hospital care.
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2. METHODS
2.1 Study design
A Quasi-experimental study was used.

2.2 Settings
The study was conducted at the Pediatric Oncology Depart-
ment, South Egypt Cancer Institute in Assiut University and
in the Pediatric Oncology Department, Sohag Cancer Center,
Sohag Governorate, Egypt.

2.3 Subjects
A total of 120 children with acute leukemia who were se-
lected from the previous two settings were included. They
were divided into two groups namely: The Study Group (n =
60) that received routine hospital care in addition to applica-
tion of acupressure technique at P6; and The Control Group
(n = 60) who received routine hospital care only.

2.3.1 Inclusion criteria
Children aged 6-8 years who have leukemia, and were hospi-
talized for at least 3 days to receive chemotherapy.

2.3.2 Exclusion criteria
Children were excluded from the study if they have disturbed
level of consciousness, gastrointestinal and nervous system
cancers, injury at the pressure area, and if they are under
radiation.

2.4 Tools of the study
Two tools were used in this study:

1) Tool I: A demographic and clinical data interview ques-
tionnaire. It was developed by the researcher after reviewing
literature and consists of socio-demographic variables (age,
sex, residence, and family history of neoplasia) and clinical
data (child’s diagnosis, stage of disease and side effects of
chemotherapy). The developed questionnaire was tested for
content validity by 5 experts; 3 in the field of Pediatric Nurs-
ing and 2 in Pediatric Medical Oncology, and any needed
modifications were done accordingly.

2) Tool II: Rhodes scale for Nausea and Vomiting: It was de-
veloped by Rhodes and McDanial in 1995,[26] and measures
the severity, frequency, and distress of nausea and vomiting
within 48 hours after the beginning of chemotherapy. It was
translated into Arabic to assess Egyptian children and was
modified by Hassan et al. (2011).[27] The scale consists of
6 questions in the form of 5 points Likert scale to assess the
number of vomiting episodes per day, the quality and quan-
tity of vomiting, degree and length of nausea, as well as the
distress associated with nausea and vomiting every 12 hours
for 48 hours from the beginning of chemotherapy induction.
The scoring system is graded as follows: 0 = none; 1 = mild;

2 = moderate; 3 = severe; 4 = very severe. Reliability of tools
II was done using the Cronbach’s alpha test to examine the
internal consistency, and was found to be 0.93.

2.5 Procedures
A pilot study was carried out to evaluate the clarity and ap-
plicability of tools on 12 children; 6 patients for each group.
No changes were done in the assessment sheet, so the 12
children selected for the pilot study were included in the
main study. Assessment of children condition was done by
the researchers through using tools I & II for both control
and study group. The researchers were trained by physi-
cal therapist at Assiut University Hospital for 7 days to do
the acupressure technique successfully through practice and
watching video and photo. The current study started from
the beginning of October 2017 till the end of March 2018.
Pressure point P6 also called Neiguan, is located on the in-
ner arm near your wrist. Nausea and vomiting indices were
measured in Study and Control Groups every 12 hours for
48 hours from the beginning of chemotherapy. Acupressure
on this point was done using the following steps:

(1) Position your hand so that your fingers are pointing up
and your palm is facing you.

(2) To find pressure point P-6, place the first 3 fingers of
your opposite hand across your wrist (see Figure 1).

(3) Place your thumb on the inside of your wrist just below
your index finger (see Figure 2). You should be able
to feel 2 large tendons under your thumb. This point is
called point P-6.

(4) Use your thumb or forefinger to press on this point
for 2 to 3 minutes using a circular motion. Be firm,
but don’t press so hard that it hurts. The acupressure
program consisted of 3 min of acupressure on point P6
on both sides of the body. Each child received three
consecutive intervention sessions: the 1st session was
30 minutes before the start of chemotherapy, the 2nd
session was before dinner on the day of chemother-
apy, and the 3rd session was before breakfast the next
day. The intervention sessions were done by the same
researcher.

2.6 Ethical considerations
The research proposal was approved from Ethical Committee
in the Faculty of Nursing, Assiut University. Both confiden-
tiality and anonymity were assured. An informed consent
from parents of participating children was obtained after ex-
plaining the nature and purpose of the study. The children
and their parents had the right to refuse to participate or
withdraw from the study without any rational any time. The
privacy of the participating children was considered during
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collection of data. After the last evaluation of study group,
children of the control group received the acupressure tech-
nique to relieve their symptoms of nausea and vomiting.

2.7 Statistical analysis
Date were collected in a preformed data collection form be-
fore being entered and analyzed using the Statistical Package

of Social Sciences (SPSS) version 19 (SPSS Inc, Chicago
IL, USA). Data were presented as number, percentage, mean,
standard deviation (SD). Chi-square was used to compare
between qualitative variables. Mann-Whitney-U test was
used to compare quantitative variables between two groups.
A p-value of < .05 was considered statistically significant.

Figure 1. Placing 3 fingers across wrist

Figure 2. Placing thumb on point below index finger

3. RESULTS
Table 1 shows that children in control and study groups are
well matched regarding their demographic characteristics

and no statistical significant difference were found regarding
their age, sex and residence.

Table 2 shows that both control and study groups were
matched regarding type and duration of leukemia, stage of
disease, family history of oncological diseases and side ef-
fects of chemotherapy.

Table 3 represents comparison between control and study
groups regarding the items of Rhodes index of nausea and
vomiting scale during 48 hours following chemotherapy ad-
ministration. There was highly significant improvement of
the frequency, distress and severity of nausea and frequency,
duration and severity of vomiting among children of the
study group after application of acupressure when compared
to children in the control group (p = .000).

Table 1. Socio-demographic characteristics of children in control and study groups
 

 

Variable Categories Control Group (n = 60) Study Group (n = 60) 

Age (years) 

6 - <8 37 (61.7%) 34 (56.7%) 

8 - <12 13 (21.7%) 15 (25.0%) 

12 - ≤18 10 (16.6%) 11 (18.3%) 

Mean ± SD 8.08 ± 3.72 7.96 ± 3.82 

Sex 
Male 37 (61.7%) 41 (68.3%) 

Female 23 (38.3%) 19 (31.7%) 

Residence 
Rural 42 (70.0%) 51 (85.0%) 

Urban 18 (30.0%) 9 (15.0%) 
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Table 2. Comparison of control and study groups regarding characteristics of leukemia and side effects of chemotherapy
 

 

Variable Categories 
Control Group 
(n = 60) 

Study Group 
(n = 60) 

p value 

Diagnosis 
ALL 
AML 

53 (88.3%) 
7 (11.7%) 

56 (93.3%) 
4 (6.7%) 

.526 

Stage of disease 
Induction 
Remission 
Relapse 

12 (20.0%) 
45 (75.0%) 
3 (5.0%) 

8 (13.3%) 
46 (76.7%) 
6 (10.0%) 

.404 

Family history of neoplasia 
Positive 
Negative 

20 (33.3%) 
40 (66.7%) 

18 (30.0%) 
42 (70.0%) 

.792 

Side effects of chemotherapy 

Diarrhea 32 (53.3%) 60 (100%) .354 

Nausea/vomiting 60 (100%) 49 (81.7%) 1.000 

Alopecia 55 (91.7%) 48 (80.0%) .178 

Anorexia 45 (75.0%) 14 (23.3%) .662 

Bleeding 14 (23.3%) 22 (36.0%) .829 

Infection 18 (30.0%) 60 (100%) .613 

Fatigue 60 (100%) 56 (93.3%) 1.000 

Mouth sores 52 (86.7%) 60 (100%) .367 

 Note. ALL: Acute lymphoblastic leukemia. AML: Acute myeloid leukemia.  

 

Table 3. Percentage distribution of children according to items of Rhodes index of nausea and vomiting scale during 48
hours following chemotherapy administration

 

 

p value 
Study Group 
(n = 60) 

Control Group 
(n = 60) 

Categories Variable 

.000 

48 (80.0%) 
9 (15.0%) 
3 (5.0%) 
0 (0.0%) 
0 (00%) 

26 (43.3%) 
29 (48.3%) 
5 (8.3%) 
0 (0.0%) 
0 (00%) 

No 
Mild (1-2) 
Moderate (3-4) 
Great (5-6) 
Severe (≥ 7) 

Vomiting frequency 

.000 

57 (95.0%) 
3 (5.0%) 
7 (11.6%) 
0 (0.0%) 
0 (00%) 

22 (36.7%) 
31 (51.7%) 
7 (11.6%) 
0 (0.0%) 
0 (00%) 

No 
Mild  
Moderate 
Great 
Severe 

Vomiting distress 

.000 

48 (80.0%) 
10 (16.7%) 
2 (3.3%) 
0 (0.0%) 
0 (00%) 

09 (15.0%) 
45 (75.0%) 
6 (10.0%) 
0 (0.0%) 
0 (00%) 

No 
Small (up to 1/2 cup) 
Moderate (1/2-2 cups) 
Large (2-3 cups) 
Very large ( 3 cups) 

Vomiting severity 

.000 

54 (90.9%) 
5 (8.3%) 
1 (1.7%) 
0 (0.0%) 
0 (00%) 

11 (18.3%) 
41 (68.3%) 
6 (10.0%) 
2 (3.3%) 
0 (0.0%) 

No 
Mild (≤ 1 hour) 
Moderate (2-3 hours) 
Great (4-5 hours) 
Severe (≥ 6 hours) 

Nausea duration 

.000 

57 (95.0%) 
3 (5.0%) 
0 (0.0%) 
0 (0.0%) 
0 (00%) 

11 (18.3%) 
43 (71.7%) 
6 (10.0%) 
0 (0.0%) 
0 (00%) 

No 
Mild  
Moderate 
Great 
Severe 

Nausea severity 

.000 

54 (90.0%) 
4 (6.7%) 
2 (3.3%) 
0 (0.0%) 
0 (00%) 

13 (21.7%) 
42 (70.0%) 
3 (5.0%) 
2 (3.3%) 
0 (0.0%) 

No 
Mild (1-2) 
Moderate (3-4) 
Great (5-6) 
Severe (≥ 7) 

Nausea frequency 
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Table 4 shows that, when the mean scores of the items of
Rhodes scale for nausea and vomiting were measured dur-
ing 48 hours following chemotherapy administration, there
was highly significant reduction among children of the study

group in comparison to children in the control group indi-
cating the significant positive effect of the application of
acupressure (p = .000).

Table 4. Comparison between control and study groups regarding the mean scores of items of Rhodes Scale for nausea and
vomiting scale during 48 hours following chemotherapy administration

 

 

p value 
Study Group 
(n = 60) 

Control Group 
(n = 60) 

Categories Variable 

.000 0.49 ± 0.48 0.14 ± 0.27 Frequency  

.000 0.47 ± 0.50 0.03 ± 0.11 Distress Vomiting 

.000 0.85 ± 0.64 0.08 ± 0.21 Severity  

.000 0.77 ± 0.51 0.05 ± 0.19 Duration  

.000 0.57 ± 0.46 0.17 ± 0.38 Severity Nausea 

.000 0.69 ± 0.49 0.07 ± 0.17 Frequency  

 

 Figure 3 shows comparison of the total mean scores of
Rhodes scale for nausea and vomiting between control and
study groups every 12 hours within 48 hours following
chemotherapy administration. There was highly significant

reduction of the mean scores starting after the 1st 12 hours
and continued till the end of 48 hours following chemother-
apy administration using Mann-Whitney test (p = .000).

Figure 3. Comparison between control and study groups regarding to the mean scores of Rhodes scale for nausea and
vomiting scale during 48 hours following chemotherapy administration every 12 hours

4. DISCUSSION

CINV are the most difficult symptoms to deal with in clinical
practice. According to the fact that, antiemetic drugs are not
effective in all cancer patients under chemotherapy to con-
trol CINV, it is mandatory to search for another approaches
either alternative or adjuvant to antiemetic drugs. The non-
pharmacological therapies are one of such approaches. Acu-
pressure as one of the non-pharmacological therapies showed
a positive effect in control of CINV in adult and pediatric
oncology.[28]

In the present study, about two thirds of children in control
and study groups had negative family history while about
one third had positive family history of oncological diseases.

These results are consistent with the results of Salama et al.
(2011) who found that, two thirds of children with leukemia
had negative family history of cancer.[29] Meanwhile et al.
(2001) reported higher percentage of children with acute
leukemia (about 50%) with positive family history of onco-
logical disorders.[30]

In the current study, application of acupressure at P6 in chil-
dren with acute leukemia and under chemotherapy achieved
highly statistically significant reduction of the frequency, dis-
tress and severity of nausea and frequency, duration and
severity of vomiting within 48 hours from beginning of
chemotherapy administration in comparison to the control
group.
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Many studies in different countries evaluated the acupres-
sure as a simple method for management of CINV in not
only in children with leukemia but also in various types of
cancer. The results of the current study are consistent with
and supported by the results of several studies. Dibble et al.
(2007) found that, advising the patients to apply acupressure
on the P6 point for 3-5 min every day before chemotherapy
or once before each meal for 5-21 days significantly reduced
the frequency, duration, and severity of CINV.[28] Gardani et
al. (2007) and Said (2009) assessed the effect of acupressure
in P6 area on CINV in patients with breast cancer and found
that, acupressure with wristband influences nausea and vom-
iting delayed phase but no influence on the acute phase.[31, 32]

Sima and Wang (2009) reported that, the acupressure led
to significant reduction in the intensity of nausea and the
vomiting amount in the delayed phase.[33]

Also, Ryan et al. (2010) studied the role of acupressure in
P6 area in the prevention of CINV and suggested that, in
order to prevent nausea and vomiting, acupressure should be
started some days before chemotherapy.[34]

Similarly, Hussein and Abdel Sadek, (2013) evaluated the ef-
fect acupressure on chemotherapy-induced vomiting among
50 children with leukemia in Egypt and stated that, acu-
pressure could be an effective method in the management
of vomiting associated with chemotherapy in children with
leukemia.[23]

In the same way, Esmail et al. (2014) studied 90 children
aged 7-18 years with ALL under chemotherapy at Tanta gov-
ernorate in Egypt and concluded that, the mean scores of
nausea and vomiting were lower among children receiving
acupressure technique than those receiving routine hospital
care.[35] Chuang et al. (2014) and Ezzo et al. (2014) investi-
gated the effect of acupressure on CINV in cancer patients
and reported that the it reduced nausea severity.[36, 37] Genc
and Tan (2015) reported that, acupressure decreased CINV
and anxiety in patients with breast cancer.[38]

Abusaad and Ali (2016) studied the effect of acupres-
sure among 60 adolescents with leukemia who received
chemotherapy in Egypt and found significant reduction of
the frequency, duration and severity of nausea, vomiting and
retching in comparison with control group.[39]

Shen and Yang (2017) concluded that, acupressure signifi-
cantly increased the mean meridian energy and effectively
decreased the severity of nausea and vomiting in lung cancer
patients undergoing chemotherapy and recommend that, clin-
ical nurses should provide acupressure as an intervention to
relieve nausea and vomiting in patients receiving chemother-
apy.[40]

Byju et al. (2018) evaluated the effectiveness of acupressure
on the experience of nausea and vomiting among patients
receiving chemotherapy and concluded that, acupressure is
an effective method for reducing nausea and vomiting among
patients receiving chemotherapy.[41]

Many studies tried to explain how acupressure on certain
points improve CINV and reported that acupressure appli-
cation on the affected meridians on the body surface could
increase the flow of energy, boost meridian energy, improve
blood circulation and promote the recovery of gastrointesti-
nal function and hence effectively reduce CINV.[28, 37]

Shen and Yang (2017) concluded that nurses can indepen-
dently do acupressure and also can teach the patients to carry
out the procedure by themselves. They added that, the devel-
opment of acupressure as a nursing intervention, dependent
on a theoretical concept, evidence based studies, and practi-
cal nursing experience represents a very important step for
the future of the nursing care of cancer patients undergoing
chemotherapy.[40, 41]

In contrast with results of the current study, Wulffa et al.
(2009) stated that, no significant benefit was experienced
with children who were subjected to acupressure in the con-
trol of CINV.[42] Also contradictory to the present study
findings a single blinded randomized trial was conducted by
Genc et al. (2013) on the efficiency of acupressure in the pre-
vention of CINV among 120 patients with breast, gynecolog-
ical, and lung cancers. They concluded that, the acupressure
wristband was not an effective approach in preventing CINV.
This difference could be due to the variation in sample size,
diagnosis of cancer and socio-cultural differences.[25]

The results of the present study revealed no statistically sig-
nificant relations between the mean scores of nausea and
vomiting and age, sex and different stages of disease. These
results matched with those of Hussein and Abdel Sadek
(2013) who reported that there is no relation between sex,
age and frequency of nausea and vomiting.[43] Also, Mo-
hammed et al. (2015) found that no relation between gender
and severity of nausea although females tended to have more
severe vomiting than males.[43]

On the other hand, this results disagree with those of Esmail
et al. (2014) who found a highly statistically significant re-
lation between sex, age, and severity of acute and delayed
nausea and vomiting (girls had severe acute nausea and vom-
iting compared to boys, and younger children had reached
a severe level of nausea and vomiting compared to older
children).[35]
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5. CONCLUSION

In conclusion, the application of acupressure technique in
children with acute leukemia who were receiving chemother-
apy led to a significant reduction in the mean scores of nausea
and vomiting as well as their frequency, duration, and sever-
ity within 48 hours from the beginning of chemotherapy in
comparison to children who received routine hospital care
only. Therefore, acupressure should be carried out as a sup-
portive nursing intervention to relieve CINV in children with
cancer and before the start of chemotherapy. In addition, edu-

cational programs should be provided in order to increase the
knowledge and skills of health-care professionals in applying
acupressure in their management plans. This includes sup-
plying simplified booklets about acupressure, which should
be available for children and their families in Chemotherapy
Administration Units together with a given instruction from
nurses or other health-care professionals.
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