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Abstract  Background: Although the using of several anti-emetic medications, chemotherapy-induced nausea 
and vomiting have still considered the most prevalent problems for patients receiving chemotherapy agents. 
Applying a progressive muscle relaxation technique as complementary and alternative medicine may reduce 
chemotherapy-induced nausea and vomiting. Aim: Assess the effect of applying a progressive muscle relaxation 
technique on nausea and vomiting induced by chemotherapy among leukemic children. Design: A clinical trial. 
Setting: Oncology Center affiliated to Mansoura University, Mansoura City. Subjects: a convenience sample of 66 
children who attended the previously mentioned setting were equally and randomly divided into control and study 
groups. Tools of data collection: A questionnaire sheet, Rhodes Index of Nausea and Vomiting Form 2 and 
Behavioral relaxation self-rating scale. Results: Children in the study group were less experienced acute and delayed 
attacks of nausea and vomiting in relation to the frequency and distress, as well as showing a significant increase in 
the relaxation feeling compared to children in the control group who received only routine care. Conclusion: The 
study findings proved the positive effect of applying a progressive muscle relaxation technique in reducing nausea 
and vomiting induced by chemotherapy among leukemic children of the study group. Recommendation: Providing 
in-service training and regular educational programs or courses about progressive muscle relaxation technique as 
complementary and alternative medicine to internalize the natural methods for improving health and relieving 
nausea and vomiting associated with chemotherapy. 
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1. Introduction 

Leukemia is a type of blood cancer mainly white blood 
cells, in which there are uncontrolled increase of these 
cells. Eventually, normal blood cells decline and the 
cancer cells prevent the manufacture of normal red blood 
cells, platelets and white cells resulting in developing life-
threatening symptoms. Additionally, the cancer cells can 
distribute to the bloodstream, lymph nodes, the brain, 
spinal cord and other parts of the body. Furthermore, there 
are four main types of leukemia, which include; acute 
lymphocytic leukemia (ALL), acute myeloid leukemia 
(AML), chronic lymphocytic leukemia (CLL) and chronic 
myeloid leukemia (CML) [1]. 

Despite of advances in treatment and the survival rate 
for childhood cancers has increased to approximately  

80%, cancer remains the second leading cause of death 
following accidents among children aged from 5 to 14 
years [2]. In addition, the most prevalent and commonest 
types of cancer diagnosed in children ages from zero to 14 
years are a leukemia 29% of childhood cancer, brain cancer 
and other central nervous system 26%, neuroblastoma 6%, 
wilms tumor 5%, non-hodgkin lymphoma 5%, hodgkin 
lymphoma 3%, rhabdomyosarcoma 3%, retinoblastoma 
2%, osteosarcoma 2% and ewing sarcoma 1% [3]. 
Leukemia is the most common malignant childhood 
cancer among children aged 1 to 14 years, which 
accounted for 41% of malignancies in children under the 
age of 15 and about 3,000 children and adolescents under 
the age of 19 years old [4]. Acute lymphocytic leukemia is 
the most common childhood malignancy accounting for 
25% of all childhood cancers [5]. Worldwide, the 
incidence of ALL is about 3 per 100,000 population and 
about 3 out of 4 cases occur in children under age of 6 
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years old as it constitutes 80% of childhood leukemia with 
a higher incidence among male gender that divided into  
85% of cases have B-cell ALL and 15% have T-cell ALL 
[6]. A study in Alexandria founded that, leukemia 
represented 2.5% of the total hospital admissions per year, 
which include mainly acute lymphocytic and partly 
myeloid leukemia. The incidence of lymphatic and 
haemopoietic cancer also increased 11 times more than 
that reported 30 years ago in children [7]. Meanwhile, in 
El-Mansoura University Oncology Center, the number of 
children admitted with leukemia is 8041 cases from July 
2016 to July 2017 [8]. Symptoms of leukemia are fatigue, 
dyspnea or anemia that can lead to angina, severe sepsis 
resulting from reduction of white blood cells or bruising 
and epistaxis resulting from thrombocytopenia [9]. On the 
other hand, the treatment of leukemia depended on the 
type and stage of the cancer, which can involve one or 
more of the treatment therapy such as chemotherapy, 
radiation therapy, biological or immune therapy and stem 
cell transplantation [10]. Chemotherapy is the firsthand 
choice of any cancer treatment, especially leukemia [11]. 
In despite of improving the survival rate of patients who 
have many types of cancer undergoing chemotherapy 
treatment, there are gastrointestinal side effects, which 
significantly affect the clinical outcome and the quality of 
life of oncology patients. These side effects are 
constipation, vomiting, diarrhea, bloating, nausea and 
ulceration that can result in reducing chemotherapy dose 
and discontinuation of treatment for many patients. 
Additionally, the incidence of these side effects is  
about 100% in patients receiving aggressive dose of 
chemotherapy and 40% in patients receiving standard 
maintenance dose chemotherapy [12]. Nausea and 
vomiting are the most prevalent of unwanted adverse 
effects from chemotherapy treatment. The incidence of 
chemotherapy-induced nausea and vomiting (CINV) is 
more than 50%, even after the anti-emetic prophylaxis, so 
new complementary alternative modalities of other non-
pharmacological techniques can be used in addition to 
pharmacological treatments since it had completely failed 
to manage this side effect. It is found that children and 
adults respond well to various types of mind/body 
interventions such as a progressive muscle relaxation 
technique, which can control effectively anticipatory 
nausea and vomiting in oncology patients who treated 
with chemotherapy agents [13].  Over the past twenty 
years, the most important roles of the children’s oncology 
nurse are the safe and correct administration of 
chemotherapy and providing support for children and their 
families in order to enable them to manage the physical 
and psychological consequences of prescribed treatments. 
However, the nurse should have knowledge, competence 
and technical skills to fulfill effectively this role, as this 
qualification could come from their clinical experience 
and education [14]. In addition, nurses should enhance the 
sense of security and provide emotional support for 
children because of the new situation of having leukemia 
and starting chemotherapy treatment [15]. Moreover, 
nurses may act as care providers and consultants during 
chemotherapy sessions and play significant role in the 
management of the immediate and the long-term needs of 
children with leukemia and their families so nursing 
interventions are directly related to the understand various 

therapies for leukemia, preventing or managing side 
effects, and observing for late effects of treatments  
[16]. There are some strategies to prevent or manage 
complications of the leukemia and its treatment such as 
providing patient and family education, actively assessing, 
monitoring and teaching the children and their families 
about these new technologies for treatment of chemotherapy 
side effect such as progressive muscle relaxation 
technique [17]. Progressive muscle relaxation technique 
(PMRT) is a technique of alternately tensing and relaxing 
muscle groups throughout the body to become aware of 
tension and contrast between muscle tension and 
relaxation. This resulting in producing a deep state of 
relaxation from tensing and relaxing various muscle groups 
throughout the body and the physiological mechanisms 
that are triggered by inducing the relaxation response  
are reduction of respiratory rate, oxygen consumption, 
heart rate and muscle tension [18]. PMRT is one of 
complementary and alternative medicine that was invented 
by dr. Edmund Jacobson, which has a recognized positive 
effect on CINV, pain, fatigue and mental health [19].  

1.1. Significant of the Study  
From the researcher's clinical experience, it is observed 

that nausea and vomiting are the most common and 
unpleasant side effects of chemotherapy that may prevent 
a child's compliance with treatment. Anti–emetics not 
only can't control nausea and vomiting completely, but 
also have numerous side effects. It is recommended to find 
out other methods for a better control. Therefore, this 
study was conducted to shed the light on the importance 
of introducing a progressive muscle relaxation technique 
combined with the routine care of using anti–emetic 
medication(s) to reduce nausea and vomiting induced by 
chemotherapy among leukemic children.  

1.2. Aim of the Study  
Assess the effect of applying a progressive muscle 

relaxation technique on nausea and vomiting induced by 
chemotherapy among leukemic children. 

1.3. Research Hypothesis 
Applying a progressive muscle relaxation technique 

will reduce the frequency, duration and distress of nausea 
as well as frequency, amount and distress of vomiting 
induced by chemotherapy among leukemic children of the 
study group. 

2. Subjects 

2.1. Study Design  
This study carried out through a clinical trial. 

2.2. Setting 
This study was carried out at the pediatric department 

of Oncology Center affiliated to Mansoura University 
(OCMU) in El-Mansoura City. 
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2.3. Subjects 
A convenient sample of oncology pediatric patients 

who attend the previously mentioned setting during the 
study period by using block randomization with opaque 
sealed envelope method were recruited to achieve the aim 
of the study n= (66). 

2.4. Tools of Data Collection 
Tool I: A questionnaire sheet  

a) Characteristics of children including; Age in years, 
gender, level of education, residence and child ranking. 

b) Clinical data of the studied children:  Present 
medical history including; diagnosis, age at diagnosis, 
administration date of first chemotherapy dose, protocol of 
chemotherapy administration, current anti-emetic 
medication and others types of medication. 
Tool II: Rhodes Index of Nausea and Vomiting Form 2 
(pre/post intervention): 

It was adopted from Rhodes and Mc denial, (1999) [20], 
which formed of 8 items 5 point Likert-type self-report 
pencil and paper instrument in order to measure the child's 
perceived nausea, vomiting and retching experience, 
occurrence and distress before and after the relaxation 
session in relation to chemotherapy dose. Scoring system 
of Rhodes Index of Nausea and Vomiting Form 2: The 
total scores of all the three subscales has a range from 0 – 32 
that sub classified into much better when zero score is 
obtained and better, same, worse or much worse when 1 – 8, 
9 – 16, 17 – 24, 25 – 32 scores are obtained respectively.  

Tool III: Behavioral relaxation self-rating scale 
(pre/post intervention) This tool was adopted by poppen, 
1988 [21], which consisted of seven numbered descriptive 
phases signifying different degrees of relaxation and 
tension in order to assess the relaxation of any patient 
before and after each relaxation session.  

Scoring system of Behavioral relaxation self-rating 
scale: It was composed of 7 items and scored from 1 – 7; 
with 7 is the highest score in which the children 
represented as feeling more deeply and completely relaxed 
than they ever had, while 1 is the lowest score in which 
the children represented as feeling extremely tense and 
upset throughout the body. 

3. Method 

3.1. Preparation Phase 
This phase included a review of the past and recent 

related literature and studies about the effect of applying a 
progressive muscle relaxation technique on nausea and 
vomiting induced by chemotherapy among leukemic 
children using available periodicals and books in addition 
to internet search, to get acquainted with the various 
aspect of the study problem, obtain and develop relevant 
tools; including the steps of progressive muscle relaxation 
technique to implement the study intervention on pediatric 
oncology patients 

The internal consistency of the tools was tested for their 
reliability using Cronbach alpha coefficient test by a 
statistician to assess reliability of the tools; the tool (II) 

was reliable as r= 0.938, and tool (III) was reliable as r= 
0.878.  

3.2. Ethical Consideration 
The researcher followed ethical research principles as 

following: 
- An oral consent was obtained from one of the child's 

parents after illustrating the aim & nature of the study. 
- Anonymity and singularity of the data collected by the 

researcher in the present study were confirmed.  
-The researcher emphasized that participation is 

voluntary and each participant had the right to withdraw 
from the study at any time without any responsibility. 

3.3. Pilot Study 
A pilot study was done on 10% of the total subject's 

size (7 children) according to the criteria of selection 
before starting the data collection to test the tool clarity, 
effectiveness, applicability to estimate the time needed to 
apply the study and to detect the required modification. 
The study subjects of the pilot study were included in the 
study sample because there was no modification in the 
study tool. 

3.4. Operational Phase/Fieldwork 
- Data collection extended from the first of July 2017 to 

the end of December 2017 (6 months) after an approval 
had been obtained from the director of Oncology Center - 
Mansoura University (OCMU). 

 - The researcher was available in the first three days of 
leukemic child's hospital admission in the previously 
mentioned setting in which each child with his/her 
caregiver were met individually.  

- The researcher started by introducing herself to the 
children and their caregiver and giving them a brief idea 
about the purpose and nature of the study. 

-Throughout the periods of data collection, the 
researcher assigned each child randomly to either study or 
control group. 

-The framework of the study was carried out according 
to 3 phases as the following:  

1-Prepartion phase 
-Before the beginning of the relaxation session, the 

researcher prepared both the environment and the child. 
- The environment was quiet and non-distracting in 

order to relax, well ventilated, softly lighted and well 
cleaned. 

 - The researcher asked the child to wear comfortable 
clothes, evacuate the bladder and assume a comfortable 
position, which can be supine or sitting position to apply 
the session of a progressive muscle relation technique. 

2-Implementation phase 
-The researcher demonstrated the session of progressive 

muscle technique in front of child belonging to the study 
group then the child redemonstrate the session of 
progressive muscle relation technique under her supervision. 

-Each muscle group is tensed according to the child's 
maximum ability about five to seven seconds, but not 
tensed to the point of pain with breathing-in deeply, and 
then the child relaxed for about ten seconds with 
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breathing-out slowly and rested through taking a deep 
breath for twenty to thirty seconds before moving to the 
next muscle.  

-A systematic approach along all muscles from 
downward-upward or from up-ward-downward was 
followed until the child tensed and relaxed all muscle 
groups in his/her body.  

- Each child performed the progressive muscle 
relaxation technique session after administering the dose 
of chemotherapy for about 15-30 minutes or abbreviated 
progressive muscle relaxation in which relaxation can be 
achieved in a single twenty minute session under the 
supervision of the researcher.  

- The child started progressive muscle relaxation 
technique from hands, arms, forehead, eyes, cheeks, 
mouth and jaw, neck, shoulders, back, chest, stomach, 
buttocks and finally both legs [22]. 

- Regarding to children of the control group, the 
researcher ensured that they were received only anti –
emetic medication(s) as a routine care. 

3-Evaluation phase 
-Rhodes Index of Nausea and Vomiting Form 2 (Tool II) 

estimated nausea, vomiting and retching experience, 
occurrence and distress before and immediately after 
sessions of progressive muscle relaxation technique and 
chemotherapy administered dose. 

-Behavioral relaxation self-rating scale (Tool III) 
measured the relaxation feeling following sessions of 
progressive muscle relaxation before and immediately 
after session of progressive muscle relaxation technique 
and chemotherapy administered dose. 

- A comparison was made between the study two 
groups to assess the effect of applying a progressive 
muscle relaxation technique on nausea and vomiting 
induced by chemotherapy among leukemic children. 

3.5. Statistical Analysis 
Data were fed to the computer and Data was fed  

to the computer and analyzed using IBM SPSS software 
package version 20.0. Qualitative data were described 
using numbers and percent. Quantitative data were 
described using median (minimum and maximum) for 
non-parametric data with mean and standard deviation  
for parametric data after testing normality using 
Kolmogorov-Smirnov test. The significance of the 
obtained results was judged at the 5% level. 

4. Results 

Table 1 presented the distribution of the participants’ 
children according to their demographic characteristics, in 
which there were no statistical significant differences 
between the control and study group as regards; the 
gender, age and level of education at p=0.78, 0.78 & 0.52 
respectively. 

Figure 1: It observed that 66.7% of children in the study 
group and 54.5% of children in the control group were 
from urban origin. 

Figure 2: presented the participant’s children diagnosis, 
in which 90.9% of the study group and 84.8% of the other 
group were suffering from ALL. 

The distribution of the participants’ children according 
to their scores of assessing the frequency of nausea 
episodes pre and post intervention was revealed in the 
Table 2. It is obvious from the table that there were highly 
statistical significant differences in the day one, two and 
three of the intervention among the study group at 
p<0.001 while there were no statistical significant 
differences in the day one and two of application of 
routine care among the control group at p= 0.59 and 0.09 
respectively but at the third day, there was highly 
statistical significant differences at p<0.001.  

Table 3 illustrated the distribution of the participants’ 
children according to their scores of assessing the duration 
of nausea episodes pre and post intervention, in which 
48.5% of children among the study group experienced 
delayed nausea 2-3 hours at the third day pre-intervention, 
this percentage improved to 54.5% of children who didn’t 
experience nausea post-intervention with a highly 
statistical significant difference at p<0.001 compared to 
54.5% of children who experienced delayed nausea 1 hour 
or less in the control group pre-routine care which 
decreased to 45.5% post-routine care with a statistical 
significant difference at p= 0.02. 

Table 4 demonstrated the distribution of the participants’ 
children according to their scores of assessing the distress 
of nausea episodes pre and post intervention. It revealed 
that there were highly statistical significant differences at 
among the study group pre and post application of PMRT 
at the day one, two and three of interventions (at p=0.001, 
<0.001 and <0.001) respectively. 

Furthermore, there was highly statistical significant 
differences at p=0.001 at the third day of application of 
routine care among the control group while there were no 
statistical significant differences in day one and two of 
application of routine care at p=0.36 and 0.30 respectively. 

Table 5 clarified the distribution of the participants’ 
children according to their scores of assessing the distress 
of retching feeling pre and post intervention, it is clear 
from this table that 45.5% of children in the study group 
experienced a mild distress associated with retching  
pre-intervention which improved to 54.5% of children 
who didn’t experience any distress in the third day of 
intervention compared to 57.6% of children in the control 
group who experienced a mild distress from retching 
which getting worse to 54.5% of children who 
experienced a moderate distress with highly statistical 
significant differences among the two groups before and 
after intervention (at p<0.001 and =0.001) respectively. 

Apparently, Table 6 42.2% of children of the study 
group threw up 3-4 times pre-PMRT implementation, this 
percentage improved to 39.4% who didn’t throw up post-
PMRT at the second day of the intervention with highly 
statistical significant difference at p<0.001 compared to 
39.4% of children in the other group who threw up from 
1-2 times/day pre-routine care and chemotherapy dose 
which had become worse after chemotherapy and routine 
care to 36.4% of children who threw up from 3-4 
times/day with no statistical significance difference at  
p = 0.89. 

Moreover, the same table proved that 48.5% children of 
the study group experienced vomiting 3-4 times before 
intervention, which improved to 54.5% who didn’t have 
vomiting after intervention in the third day of the 
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intervention compared to 42.4% of children among the 
control group who experienced vomiting from 1-2 times, 
getting worse after routine care dose to 33.3% who 
experienced vomiting from 3-4 times. There were highly 
statistical significance differences among the study and 
control group at p<0.001 and 0.007 respectively. 

Table 7 clarified the distribution of the participants’ 
children according to their scores of assessing the distress 
of vomiting experience pre and post intervention. It was 
observed that, there was highly statistical significant 
differences in the study group at p<0.001 pre and post 
intervention at the first, second and third day of the 
intervention and among the control group pre and post 
application of routine care only at the third day. 

Apparently, Table 8 revealed distribution of the 
participants’ children according to their scores of 
assessing the relaxation feeling pre and post intervention. 
It was evident from this table that there were highly 
statistical significance differences at p<0.001 in the three 
days of the intervention among the study group in which 
children felt more relaxed compared to children among the 
control group who felt more tensed with no statistical 
significance differences at the three days of application of 
routine care (with p=0.84, 0.30 and 0.07) respectively. 

Table 9 revealed the association between the total 
frequency and duration of nausea experience, and the 
behavioral relaxation self-rating scale, this table proved 
that there was a positive association between the total 
frequency, duration of nausea experience and total 
relaxation feeling after implementation of PMPT sessions 
in the three days of intervention at p<0.001 in which 
children in the experimental group felt less nauseated 
concerning frequency, duration and felt more relaxed 
compared to children in the other group. 

Table 10 indicated the association between the total 
frequency of retching, distress accompanied with retching 
and the behavioral relaxation self-rating scale among the 
two study groups pre and post intervention, this table 
proved that there was a positive association between the 
total frequency and distress of retching, and total 
relaxation feeling after implementation of PMPT sessions 
at p<0.001 in the three days of intervention. 

Table 11 Concerning association between total 
frequency and amount of vomiting, and the behavioral 
relaxation self-rating scale among the two study groups 
pre/post intervention, this table clarified that there was a 
positive association between the total frequency, amount 
of vomiting and total relaxation feeling in the three days 
of intervention after implementation of PMPT sessions at 
p<0.001 in which children in the experimental group were 
experienced less amount and frequency of vomiting and 
felt more relaxed than those in the other group.  

Table 12 There was a positive association between the 
nauseating experience and the frequency of PMRT 
sessions in which children in the study group had 
experienced less episodes of nausea at day three of the 
application of PMRT at p=0.01 than the previous two days. 

Table 13 Regarding the association between the total 
frequency, amount and distress vomiting subscale, and the 
frequency of PMRT sessions among the study group post 
intervention, there was a positive association between  
the vomiting experience and the frequency of PMRT 

sessions in which children had no vomiting at day three at 
p=0.001. 

Table 1. Distribution of the participants’ children according to their 
demographic characteristics (n=66) 

Demographic 
characteristics 

Control group 
n=33(%) 

Study group 
n=33(%) 

Test of 
Significance 

Gender    
χ2=0.07 
p=0.78 

Boy 24(72.7) 23(69.7) 
Girl 9(27.3) 10(30.3) 
Age/years    

 
χ2=0.2, 
p=0.59 

7- <12 24(72.7) 22(66.7) 
12- ≤18 9(27.2) 11(33.3) 

Mean±SD 10.55±2.7 10.36±2.5 t=0.28, 
p=0.78 

Level of education   

 
MC 

p=0.52 

Can't read and 
write 1(3.0) 0(0.0) 

Primary 19(57.6) 21(63.6) 
Preparatory 11(33.3) 8(24.2) 
Secondary 2(6.1) 4(12.1) 

 t=Student t test p: probability χ2=Chi-Square test  
 MC: Monte Carlo test *statistically significant (p<0.05). 

 

Figure 1. Distribution of the participants’ children according  to their 
residence (n=66) 

 
Figure 2. Distribution of the participants’ children according to their 
diagnosis (n=66) 
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Table 2. Distribution of the participants’ children according to their scores of assessing the frequency of nausea episodes pre and post 
intervention (n=66) 

 Control group (n=33) 
MHp1 

Study group (n=33) 
MHp2 Nausea subscale Pre Post Pre Post 

 No. % No. % No. % No. % 

Felt nauseated or sick at stomach / times           

1st day     

0.590 

    

<0.001* 

None 0 0.0 0 0.0 1 3.0 6 18.2 

1-2 times 12 36.4 12 36.4 13 39.4 24 72.7 

3-4 times 20 60.6 18 54.5 16 48.5 3 9.1 

>4 times 1 3.0 3 9.1 3 9.1 0 0.0 

2nd day           

None 1 3.0 3 9.1 

0.096 

0 0.0 16 48.5 

<0.001* 
1-2 times 22 66.7 11 33.3 15 45.5 17 51.5 

3-4 times 10 30.3 16 48.5 16 48.5 0 0.0 

>4 times 0 0.0 3 9.1 2 6.1 0 0.0 

3rd day           

None 13 39.4 4 12.1 

<0.001* 

1 3.0 21 63.6 

<0.001* 
1-2 times 20 60.6 11 33.3 20 60.6 10 30.3 

3-4 times 0 0.0 15 45.5 9 27.3 2 6.1 

>4 times 0 0.0 3 9.1 3 9.1 0 0.0 

MH: Marginal Homogeneity Test  p: probability  
*: Statistically significant at p ≤ 0.05. 

Table 3. Distribution of the participants’ children according to their scores of assessing the duration of nausea episodes pre and post 
intervention (n=66) 

Nausea subscale 

Control group (n=33) 
MHp1 

Study group (n=33) 
MHp2 Pre Post Pre Post 

No. % No. % No. % No. % 

Felt nauseated or sick at stomach / hours           

1st day     

0.116 

    

0.024* 

Not at all 0 0.0 0 0.0 0 0.0 6 18.2 

1 hour or less 7 21.2 12 36.4 15 45.5 18 54.5 

2-3 hours 18 54.5 18 54.5 12 36.4 5 15.2 

4-6 hours 6 18.2 2 6.1 4 12.1 4 12.1 

More than 6 hours 2 6.1 1 3.0 2 6.1 0 0.0 

2nd day           

Not at all 1 3.0 3 9.1 

0.343 

0 0.0 13 39.4 

<0.001* 

1 hour or less 15 45.5 16 48.5 16 48.5 17 51.5 

2-3 hours 14 42.4 13 39.4 13 39.4 3 9.1 

4-6 hours 3 9.1 0 0.0 4 12.1 0 0.0 

More than 6 hours 0 0.0 1 3.0 0 0.0 0 0.0 

3rd day           

Not at all 10 30.3 4 12.1 

0.016* 

1 3.0 18 54.5 

<0.001* 

1 hour or less 18 54.5 15 45.5 14 42.4 15 45.5 

2-3 hours 5 15.2 14 42.4 16 48.5 0 0.0 

4-6 hours 0 0.0 0 0.0 2 6.1 0 0.0 

More than 6 hours 0 0.0 0 0.0 0 0.0 0 0.0 

MH: Marginal Homogeneity Test p: probability  
*: Statistically significant at p ≤ 0.05. 
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Table 4. Distribution of the participants’ children according to their their scores assessing the distress of nausea episodes pre and post 
intervention (n=66) 

Vomiting subscale 

Control group (n=33) 
MHp1 

Study group (n=33) 
MHp2 Pre Post Pre Post 

No. % No. % No. % No. % 

Threw up times           

1st day     

0.336 

    

0.030* 

None 0 0.0 0 0.0 0 0.0 6 18.2 

1-2 times 6 18.2 6 18.2 9 27.3 9 27.3 

3-4 times 9 27.3 14 42.4 11 33.3 9 27.3 

> 4 times 18 54.5 13 39.4 13 39.4 9 27.3 

2nd day           

None 1 3.0 3 9.1 

0.891 

0 0.0 13 39.4 

<0.001* 
1-2 times 13 39.4 10 30.3 10 30.3 12 36.4 

3-4 times 11 33.3 12 36.4 14 42.4 7 21.2 

> 4 times 8 24.2 8 24.2 9 27.3 1 3.0 

3rd day           

None 10 30.3 4 12.1 

0.007* 

1 3.0 18 54.5 

<0.001* 
1-2 times 14 42.4 10 30.3 9 27.3 13 39.4 

3-4 times 7 21.2 11 33.3 16 48.5 2 6.1 

> 4 times 2 6.1 8 24.2 7 21.2 0 0.0 

MH: Marginal Homogeneity Test p: probability *: Statistically significant at p ≤ 0.05 

Table 5. Distribution of the participants’ children according to their scores of assessing the distress of retching episodes pre and post 
intervention (n=66)  

Retching subscale 

Control group (n=33) 
MHp1 

Study group (n=33) 
MHp2 Pre Post Pre Post 

No. % No. % No. % No. % 

Felt distress from retching or dry heaves           

1st day     

1.000 

    

0.002* 

No 0 0.0 0 0.0 0 0.0 6 18.2 

Mild 6 18.2 7 21.2 11 33.3 19 57.6 

Moderate 21 63.6 17 51.5 15 45.5 5 15.2 

Great 3 9.1 8 24.2 4 12.1 3 9.1 

Severe 3 9.1 1 3.0 3 9.1 0 0.0 

2nd day           

No 1 3.0 3 9.1 

0.724 

0 0.0 13 39.4 

<0.001* 

Mild 15 45.5 11 33.3 12 36.4 19 57.6 

Moderate 16 48.5 16 48.5 15 45.5 1 3.0 

Great 1 3.0 3 9.1 6 18.2 0 0.0 

Severe 0 0.0 0 0.0 0 0.0 0 0.0 

3rd day           

No 10 30.3 4 12.1 

0.001* 

1 3.0 18 54.5 

<0.001* 

Mild 19 57.6 10 30.3 15 45.5 15 45.5 

Moderate 4 12.1 18 54.5 13 39.4 0 0.0 

Great 0 0.0 1 3.0 4 12.1 0 0.0 

Severe 0 0.0 0 0.0 0 0.0 0 0.0 

MH: Marginal Homogeneity Test p: probability *: Statistically significant at p ≤ 0.05 
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Table 6. Distribution of the participants’ children according to  scores of assessing frequency of vomiting experience pre and post intervention 
(n=66) 

Vomiting subscale 

Control group (n=33) 
MHp1 

Study group (n=33) 
MHp2 Pre Post Pre Post 

No. % No. % No. % No. % 

Threw up times           

1st day     

0.336 

    

0.030* 

None 0 0.0 0 0.0 0 0.0 6 18.2 

1-2 times 6 18.2 6 18.2 9 27.3 9 27.3 

3-4 times 9 27.3 14 42.4 11 33.3 9 27.3 

> 4 times 18 54.5 13 39.4 13 39.4 9 27.3 

2nd day           

None 1 3.0 3 9.1 

0.891 

0 0.0 13 39.4 

<0.001* 
1-2 times 13 39.4 10 30.3 10 30.3 12 36.4 

3-4 times 11 33.3 12 36.4 14 42.4 7 21.2 

> 4 times 8 24.2 8 24.2 9 27.3 1 3.0 

3rd day           

None 10 30.3 4 12.1 

0.007* 

1 3.0 18 54.5 

<0.001* 
1-2 times 14 42.4 10 30.3 9 27.3 13 39.4 

3-4 times 7 21.2 11 33.3 16 48.5 2 6.1 

> 4 times 2 6.1 8 24.2 7 21.2 0 0.0 

MH: Marginal Homogeneity Test, p: probability, *: Statistically significant at p ≤ 0.05. 

Table 7. Distribution of the participants’ children according to their scores of assessing the distress of vomiting experience pre and post 
intervention (n=66) 

Vomiting subscale 

Control group (n=33) 
MHp1 

Study group (n=33) 
MHp2 Pre Post Pre Post 

No. % No. % No. % No. % 

Felt distress from vomiting or throwing up           

1st day     

0.433 

    

<0.001* 

No 0 0.0 0 0.0 1 3.0 6 18.2 

Mild 12 36.4 10 30.3 12 36.4 24 72.7 

Moderate 20 60.6 20 60.6 14 42.4 3 9.1 

Great 1 3.0 3 9.1 3 9.1 0 0.0 

Severe 0 0.0 0 0.0 3 9.1 0 0.0 

2nd day           

No 2 6.1 3 9.1 

0.086 

0 0.0 16 48.5 

<0.001* 

Mild 23 69.7 13 39.4 13 39.4 16 48.5 

Moderate 8 24.2 15 45.5 15 45.5 0 0.0 

Great 0 0.0 2 6.1 5 15.2 1 3.0 

Severe 0 0.0 0 0.0 0 0.0 0 0.0 

3rd day           

No 13 39.4 4 12.1 

<0.001* 

1 3.0 20 60.6 

<0.001* 

Mild 20 60.6 12 36.4 20 60.6 11 33.3 

Moderate 0 0.0 16 48.5 8 24.2 2 6.1 

Great 0 0.0 1 3.0 4 12.1 0 0.0 

Severe 0 0.0 0 0.0 0 0.0 0 0.0 

MH: Marginal Homogeneity Test, p: probability, *: Statistically significant at p ≤ 0.05. 
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Table 8. Distribution of the participants’ children according to their scores of assessing the relaxation feeling pre and post intervention (n=66) 

Behavioral relaxation self – rating scale 

Control group (n=33) 

MHp1 

Study group (n=33) 

MHp2 
Before 

routine care 
After  

routine care 

Before 
PMRT 
session 

After PMRT 
session 

No. % No. % No. % No. % 

           

1st day     

0.835 

    

<0.001* 

Feeling extremely tense and upset throughout body 5 15.2 3 9.1 2 6.1 0 0.0 

Feeling generally tense throughout body 13 39.4 18 54.5 11 33.3 1 3.0 

Feeling some tension in some parts of body 15 45.5 10 30.3 19 57.6 13 39.4 

Feeling relaxed as in normal resting scale 0 0.0 2 6.1 1 3.0 16 48.5 

Feeling more relaxed than usual 0 0.0 0 0.0 0 0.0 3 9.1 

Feeling completely relaxed throughout body 0 0.0 0 0.0 0 0.0 0 0.0 

Feeling more deeply and completely relaxed than I ever have 0 0.0 0 0.0 0 0.0 0 0.0 

2nd day           

Feeling extremely tense and upset throughout body 2 6.1 15 45.5 

0.297 

1 3.0 0 0.0 

<0.001* 

Feeling generally tense throughout body 11 33.3 13 39.4 6 18.2 5 15.2 

Feeling some tension in some parts of body 20 60.6 5 15.2 17 51.5 15 45.5 

Feeling relaxed as in normal resting scale 0 0.0 0 0.0 9 27.3 9 27.3 

Feeling more relaxed than usual 0 0.0 0 0.0 0 0.0 0 0.0 

Feeling completely relaxed throughout body 0 0.0 0 0.0 0 0.0 4 12.1 

Feeling more deeply and completely relaxed than I ever have 0 0.0 0 0.0 0 0.0 0 0.0 

3rd day           

Feeling extremely tense and upset throughout body 11 33.3 0 0.0 

 

0 0.0 1 3.0 

 

Feeling generally tense throughout body 0 0.0 16 48.5 0 0.0 0 0.0 

Feeling some tension in some parts of body 15 45.5 13 39.4 10 30.3 0 0.0 

Feeling relaxed as in normal resting scale 7 21.2 4 12.1 19 57.6 10 30.3 

Feeling more relaxed than usual 0 0.0 0 0.0 4 12.1 8 24.2 

Feeling completely relaxed throughout body 0 0.0 0 0.0 0 0.0 5 15.2 

Feeling more deeply and completely relaxed than I ever have 0 0.0 0 0.0 0 0.0 9 27.3 

MH: Marginal Homogeneity Test, p: probability,*: Statistically significant at p ≤ 0.05. 

Table 9. Association between the total frequency and duration of nausea experience, and the behavioral relaxation self-rating scale among the 
two study groups pre/post intervention (n= 66) 

 
Total nausea subscale 

Behavioral relaxation self-rating scale 

Study group Control group 
Total pre implementation 

of PMPT sessions 
Total post implementation 

of PMPT sessions 
Total pre demonstration 

of routine care 
Total post demonstration 

of routine care 
frequency of nausea 

 
r = - 0.08 
p = 0.63 

r =-0.729 
p< 0.001* 

r = 0.14 
p = 0.43 

r = -0.14 
p = 0.07 

duration of nausea r = - 0.14 
p = 0.43 

r = -0.73 
p< 0.001* 

r = 0.40 
p = 0.08 

r = -0.21 
p = 0.14 

r: Pearson correlation coefficient for continuous parametric and Spearman correlation for non-parametric and ordinal variables, p: probability, 
*statistically significant (p<0.05). 

Table 10.  Association between the total frequency and distress of retching experience, and the behavioral relaxation self-rating scale among 
the two study groups pre/post intervention (n= 66) 

Total retching subscale 

Behavioral relaxation self-rating scale 

Study group Control group 
Total pre implementation 

of PMPT sessions 
Total post implementation 

of PMPT sessions 
Total pre demonstration of 

routine care 
Total post demonstration 

of routine care 
frequency of retching 

 
r = 0.23 
p = 0.20 

r = 0.71 
p< 0.001* 

r = -.041 
p = .820 

r = -.059 
p=.745 

distress of retching r=0.38 
p=0.039 

r=-0.76 
p<0.001* 

r = -.014 
p=.938 

r = -.076 
p= .676 

r: Pearson correlation coefficient for continuous parametric and Spearman correlation for non-parametric and ordinal variables, p: probability, 
*statistically significant (p<0.05). 
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Table 11. Association between the total frequency and amount of vomiting experience, and the behavioral relaxation self-rating scale among 
the two study groups pre/post intervention (n= 66) 

Vomiting subscale 

Behavioral relaxation self-rating scale 

Study group Control group 
Total pre implementation of 

PMPT sessions 
Total post implementation of 

PMPT sessions 
Total pre demonstration of 

routine care 
Total post demonstration of 

routine care 
Total frequency of 

vomiting 
r = -0.14 
p = 0.44 

r = -0.73 
p< 0.001* 

r = 0.274 
p = 0.12 

r = -0.18 
p = 0.11 

Total amount of 
vomiting 

r = -0.12 
p = 0.51 

r = -0.73 
p< 0.001* 

r = 0.23 
p = 0.20 

r = -0.24 
p = 0.27 

r:Pearson correlation coefficient for continuous parametric and Spearman correlation for non-parametric and ordinal variables, p:probability, 
*statistically significant (p<0.05). 

Table 12. Association between the frequency of PMRT sessions and the total frequency, duration, and distress of nausea among the study 
group post-intervention (n= 33) 

Frequency of PMRT sessions 

Total nausea subscale (Total frequency, duration, and distress of nausea) 

Study group 

Nausea experience post PMRT 

Session one r = 0.149 
p = 0.41 

Session two r = 0.17 
p = 0.34 

Session three r = 0.78 
p = 0.01* 

r:Pearson correlation coefficient for continuous parametric and Spearman correlation for non-parametric and ordinal variables, p: probability, 
*statistically significant (p<0.05). 

Table 13. Association between the frequency of PMRT sessions and the total frequency, amount and distress of vomiting experience among the 
study group post-intervention (n= 33) 

Frequency of PMRT sessions 

Total vomiting subscale (frequency, amount and distress of vomiting) 

Study group 

vomiting experience post PMRT 

Session one r = 0.08 
p = 0.66 

Session two r = 0.26 
p = 0.15 

Session three r = 0.89 
p = 0.001* 

r:Pearson correlation coefficient for continuous parametric and Spearman correlation for non-parametric and ordinal variables, p: probability, 
*statistically significant (p<0.05) 

 
5. Discussion 

One of the current study findings revealed that, more 
than two thirds of children in both study groups were boys 
(Table 1). This result was in the same line with 
Hasanbegovic, Begic, Hasanbegovic & Begic [23] who 
carried out a study about ''Socio-demographic 
characteristics of patients with diagnosis of leukemia in 
Bosnia and Herzegovina during six-year period'' and 
mentioned that the incidence of leukemia are higher in 
boys than girls. In addition, this study is parallel to a study 
done by Sousa, Ferreira, Félix & Lopes [24] about ''Acute 
lymphoblastic leukemia in children and adolescents: 
prognostic factors and analysis of survival'' and mentioned 
that ALL is slightly most common in boys which is the 
commonest type of leukemia. 

The finding of the current study showed that, more than 
two thirds in both two study groups were aged between 7 
to less than 12 years old (Table 1). These finding is in 
accordance with the result of Ezzat et al. [25], who 
conducted a recent study about ''Environmental, maternal, 
and reproductive risk factors for childhood acute 
lymphoblastic leukemia in Egypt: a case-control'' and 

found that almost children were diagnosed with leukemia 
at ≤14 years old and it was high in the age groups from 5 
to 10 years old. On the On the contrary, this result was in 
the same line with El-Shafey, Amer, Allam & El-Alfy [1], 
who found that leukemia is diagnosed in children younger 
than fifteen years old in their study about ''Hematological 
studies in Egyptian children with acute lymphoid and 
myeloid leukemia''. Additionally, this was agreed with 
Khaoula et al. [26] in their study in Setif-Algeria and 
confirmed that, a higher rate of children was observed 
diagnosed with leukemia at the youngest age commonly 
less than fifteen years old.  

In relation to the educational level of the studied 
children, the present study showed that, a relatively lower 
percentage of children in both study two groups who were 
not educated (Table 1). This finding was in disagreement 
with Khalek, Sherif, Kamal, Gharib & Shawky  [27] who 
mentioned that, less than half of the children were not 
educated which is relatively high percentage in their 
recent study about ''Acute lymphoblastic leukemia: Are 
Egyptian children adherent to maintenance therapy? ''. 

The finding of this study cleared that, two thirds of 
children in the study group and more than half of children 
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in the control group were from urban origin (Figure 1). 
This finding was in disagreement with Amitay &  
Keinan-Boker [28]  who conducted a study about ''breast 
feeding and childhood leukemia incidence: a meta-
analysis and systematic review'' and found that, the higher 
percentage of children diagnosed with childhood leukemia 
were from rural origin. The researcher can interpret this 
result from her point of view in the context of  this fact 
that, there were many risk factors that contribute the 
occurrence of leukemia such as exposures to solvents, 
pesticides, traffic and smoking that are common in urban 
than rural areas.  

In relation to the children diagnosis, the present study 
showed that, the vast majority of the study group and 
majority of the control group were diagnosed with acute 
lymphoblastic leukemia (Figure 2). This result was in the 
same line with Cooper & Brown, [3] who conducted a 
study about ''treatment of pediatric acute lymphoblastic 
leukemia'' and found that, the most common cancer 
diagnosed in the pediatric oncology field is acute 
lymphocytic leukemia.   

Furthermore, this previous finding goes in the line with 
Bhojwani, Yang & Pui [5] who reported that acute 
lymphoid leukemia is the most common among oncology 
children was about one quarter of all childhood cancers 
and in the United States about three thousand of children 
aged from one to nineteen years old are diagnosed with 
ALL every year. Additionally, this result is contrary to  
El-Shafey, Amer, Allam & El-Alfy [1] who found that, 
ALL occurs 5 times more frequently than AML and 
accounts for 78% of all childhood leukemia. 

Concerning the nausea and vomiting frequency 
according to scores of Rhodes index items pre and post 
intervention, this result revealed that chemotherapy-
induced nausea and vomiting occurred during the acute 
and delayed times and children in the control group had 
more experienced delayed nausea and vomiting in relation 
to frequency even after routine care demonstration  
(Table 2 & Table 6). This result is congruent with Rodgers 
et al. [29] in their study about ''Children's coping strategies 
for chemotherapy-induced nausea and vomiting'' who 
found that CINV occurred during the acute and delayed 
phase and the highest frequency during delayed post 
chemotherapy nausea and vomiting is greater than 50% 
even after anti-emetic prophylaxis. 

It is illustrated from the current study that, the duration 
of nausea had decreased after application of PMRT in 
children of the study group than children in the control 
group with statistical significance difference in the three 
days of intervention, (Table 3). This finding was in an 
accordance with Molassiotis, Yung, Yam, Chan & Mok 
[30] who conducted a chinese study about ''The 
effectiveness of progressive muscle relaxation training in 
managing chemotherapy-induced nausea and vomiting in 
Chinese breast cancer patients: a randomised controlled 
trial'' and reported that, performing progressive muscle 
relaxation technique  reduced the duration of nausea in the 
study group compared to the other group with statistical 
significance differences at p<0.05 in the first four days of 
intervention. 

The result of current study pointed out that, the distress 
associated with nausea, vomiting and retching felt by 
children in the study group after the application of PMRT 

sessions was less than the control group after routine care 
demonstration with a highly statistical significance 
differences at p≤ 0.001 (Table 4, Table 5 & Table 7). 
Similarly, Charalambous et al. [31]  who reported in their 
study that, the mean distress level accompanied with 
nausea, vomiting and retching in the study group 
decreased compared with the control group. 

Furthermore, this previous result is proportionate with a 
study done by Mustian et al. [32], about ''Treatment of 
nausea and vomiting during chemotherapy'', who reported 
that PMRT, acupuncture, hypnosis, guided imagery and 
exercise could help in controlling of anticipatory, acute 
and delayed CINV with anti-emetic mediations than the 
use of pharmalogical methods alone. 

The finding of the current study demonstrated that, 
there were statistically reduction in frequency of vomiting, 
in which children in the study group had less frequent 
vomiting post-PMRT compared to children in the other 
group who experienced more vomiting, (Table 6). This 
finding was supported by Kapogiannis, Tsoli & Chrousos 
[33] who conducted a study about ''Investigating the 
effects of the progressive muscle relaxation-guided 
imagery combination on patients with cancer receiving 
chemotherapy treatment: A systematic review of 
randomized controlled trials'' and stated that, frequency of 
vomiting had significantly reduced after application of 
progressive muscle relaxation technique in the experiential 
group than the control group. 

Concerning the relaxation feeling of children pre and 
post intervention by behavioral relaxation self-rating scale, 
this study showed that the children in the study group felt 
less tensed after PMRT compared to children in the other 
group with a very high statistical significant difference at 
p<0.001 at the three days of application of PMRT  
(Table 8). The result is contrary to Tsitsi, Charalambous, 
Papastavrou & Raftopoulos [34], who found that the same 
finding in which study group felt less tension after PMRT 
application 2.93 ± 0.91 vs 2.26 ± 0.90 at p = 0.001 
compared to the other group in their study about 
''Effectiveness of a relaxation intervention (progressive 
muscle relaxation and guided imagery techniques) to 
reduce anxiety and improve mood of parents of 
hospitalized children with malignancies: A randomized 
controlled trial in Republic of Cyprus and Greece''. 

Additionally, more than half of children in the study 
group felt tension in their bodies before PMRT application, 
which decreased after intervention to less than half in the 
first three days of intervention with highly statistical 
significance differences at p<0.001 (Table 8). This result 
was proportionate with Magor, Darwish, Elsayed, El-
shanshory & Elsaadany [13] who conducted a study about 
''Effect of progressive muscle relaxation technique versus 
accpressure on chemotherapy induced nausea and 
vomiting in leukemic children'', and reported that tension 
felt by children through their body before PMRT 
application, were reduced after performing PMRT among 
the study group at the first three days of intervention 
respectively.  

Regarding the relationship between the total frequency 
of nausea, retching and vomiting, duration of nausea 
experience, the distress of retching and the amount of 
vomiting, and the behavioral relaxation self-rating scale 
pre/post intervention, there was a positive relation 
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between the two study groups, in which children in the 
intervention group were experienced less experience, 
occurrence and distress of nausea, retching and vomiting 
than the other group after intervention with highly 
statistical significant difference at p<0.001 (Table 9,  
Table 10 & Table 11). These findings are congruent with 
Charalambous et al. [31] , whose conducted a study  
about ''Guided imagery and progressive muscle relaxation 
as a cluster of symptoms management intervention in 
patients receiving chemotherapy: a randomized control 
trial'' who demonstrated that nausea, vomiting and 
retching experience, occurrence and distress associated 
with chemotherapy were significantly lower in the 
experimental group compared to the control group post 
application of PMRT. 

The result of the current study pointed out that,  
there was a positive relation between the total nausea  
and vomiting experience and the numbers of PMRT 
sessions in which children in the intervention group  
had less experienced nausea and vomiting at day three  
of the application of PMRT than the previous two days 
(Table 12 & Table 13). This finding was supported  
by Kim, Na & Hong [35] in their study about  
''Effects of progressive muscle relaxation therapy in 
colorectal cancer patients'' who reported that, the degree of 
nausea and vomiting after chemotherapy in 60 breast 
cancer patients had significantly reduced in the study 
group receiving PMRT over the three days of the 
intervention. 

6. Conclusion 

Overall, the study proved the positive effect of applying 
a progressive muscle relaxation technique on reducing the 
nausea and vomiting induced by chemotherapy among 
leukemic children of the study group. 

7. Recommendations 

1- Self-practice of progressive muscle relaxation 
sessions from the first dose of chemotherapy in order to 
preserve energy and decrease the occurrence of  
nausea and vomiting through the treatment course of 
chemotherapy. 

2- Distribute flyers about PMRT steps as a source 
(reference) to all children and nursing staff in the 
oncology centers. 

3- Providing in-service training and regular educational 
programs or courses about progressive muscle relaxation 
as complementary and alternative medicine to internalize 
the natural methods for improving health and relieving 
nausea and vomiting associated with chemotherapy. 

4-The daily practice of the progressive muscle 
relaxation technique can be help in restoring physical, 
psychological and decreasing tense feeling that includes 
being irritable and nervous. 

5-Generally, the alternative modalities and progressive 
muscle relaxation in particular should be included in the 
nursing curriculum as most of these techniques are safe, 
inexpensive and easy to learn.  

8. Approach for Further Studies 

1- Replication of this study with larger sample in other 
fields and different setting so that the results could be 
generalized. 

2- Study the effect of progressive muscle relaxation 
technique on the other side effects of chemotherapy, such 
as pain, fatigue, anxiety and depression etc. in order to 
improve overall patients' health condition.  

3- Study patient's perception toward using new 
complementary alternative modalities of other  
non-pharmacological techniques than using of 
pharmacological techniques. 
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