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ABSTRACT

Background and objective: This study was conducted to examine the effect of progressive muscle relaxation training (PMRT)
in combination with antiemetic drugs on chemotherapy-associated nausea, vomiting and anxiety in breast cancer women receiving
chemotherapy.
Methods: A randomized controlled trial design was conducted on 74 patients divided into control (n = 37) and PMRT group (n =
37). The study was conducted at Oncology Center affiliated to Mansoura University, Egypt. The intervention included daily
PMRT practice for seven days two hours before chemotherapy. The patients exercised in the oncology unit with the researcher,
and individually applied the exercises at home. The data was collected using Rhodes index of nausea-vomiting and retching used
daily after chemotherapy for seven days and Zung self-rating anxiety scale used before chemotherapy and at the seventh and 14th
days after chemotherapy.
Results: A significant decrease in the frequency, severity, and duration of vomiting, nausea, retching and anxiety in PMRT group
than in the control group (p < .0001).
Conclusions: Progressive muscle relaxation combined with antiemetics was effective in reducing vomiting, nausea, and retching,
as well as improving anxiety level induced by chemotherapy.
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1. INTRODUCTION

Breast cancer (BC) is the most common cause of cancer
deaths among women worldwide. Incidence of BC is high
in most developed countries while rates are lower in devel-
oping countries. More than 180,000 American women are
diagnosed with breast cancer annually.[1] In Egypt, BC is the

second-leading cause of mortality in women, it accounts for
33% of female cancer cases and more than 22,000 new cases
diagnosed each year. Cancer incidence rate in general 157.0
per 100,000 female Egyptian with the highest rate to BC, by
the year 2050, cancer rates are expected to be three-fold.[2]

There are various methods of cancer treatment which include
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chemotherapeutic agents, radiation therapy, immunotherapy,
surgical managements etc. Nevertheless, these treatment
modalities cause many distress symptoms that negatively
affects the quality of life of patients. There are many distress-
ing effects of chemotherapy used in breast cancer, including:
anorexia, nausea-vomiting, anxiety, insomnia, dyspnea, and
stomatitis. Chemotherapy can be used as a single treatment
or combined with other treatment modalities.[3]

Vomiting and nausea are the most common distressing
symptoms, which may last between 24 and 72 hours af-
ter chemotherapy and gradually resolve over the next sev-
eral days.[4] Up to 66%-91% of cancer patients receiving
chemotherapeutic agents experienced nausea and vomiting.
Direct effects of Prolonged chemotherapy-induced nausea
and vomiting (CINV) can cause anxiety, and Malnutrition.
Some patients reported that complications from cancer treat-
ment are worse than the cancer itself. Additionally, some
patients discontinue chemotherapeutic course, which reduces
the hope for recovery. Hence, great efforts have been made
to effectively prevent and alleviate Nausea and vomiting in-
duced by chemotherapy. Recently, antiemetics are still the
cornerstone in the treatment of nausea and vomiting caused
by chemotherapy, while the preventive use of antiemetics is
not applicable to all cancer patients who have been directed
to receive chemotherapy. More importantly, anti-nausea
and vomiting drugs reduce these complications, but they do
not fully cure the problem.[5] Thus, a combination of non-
medication treatments with medication-based treatments is
recommended for reducing CINV.[6]

When shedding light on previous studies, mind-body prac-
tices such as progressive muscle relaxation (PMR), breathing
exercise and meditation have been utilized recently to reduce
anxiety, nausea-vomiting and fatigue in the individuals and
improve their quality of life through voluntary stretching
and relaxation of all the muscle of the body, from head to
toe.[7, 8] The progressive muscle relaxation training (PMRT)
is one of the most common non-pharmacological techniques
to reduce the physical symptoms of chemotherapy, it has
both a cognitive distraction and a relaxation element.[9–11]

Relaxation reduces physiological arousal and thus prevents
the exacerbation of vomiting and nausea, as well as reduces
feelings of stress and anxiety. Vomiting and nausea asso-
ciated with chemotherapy may be controlled by relaxation
that reduces gastrointestinal contractility or calming effect
on vomiting center in the brain.[12]

1.1 Significance of the study

From researchers’ clinical observation, it is noticed that
CINV and anxiety are the most distressing side effects to

deal with in clinical practice, that viewed as a challenge to pa-
tients, oncology nurses, and may hinder patients’ adherence
to drug. Proceeding from the fact that antiemetics alone are
not effective in controlling CINV and anxiety, it is necessary
to look for other methods either alternative or adjuvant to
antiemetics. In this context, recent studies have reported that
PMRT is one of the non-drug therapies that has shown a pos-
itive effect in controlling CINV in cancer patients.[13, 14] On
the other hand, such techniques rarely used with Egyptian pa-
tients, in this regard, the current study aimed to examine the
impact of PMRT along with antiemetics on nausea, vomiting,
and anxiety induced by chemotherapy among BC women.

1.2 Study aim
The aim of this study was to examine the effect of PMRT in
combination with antiemetic drug on CINV and anxiety in
breast cancer women undergoing chemotherapy.

1.3 Research hypotheses
H1. The PMRT group would show significantly greater
improvements in frequency, duration, and intensity of
chemotherapy-induced nausea-vomiting and retching than
the control group participants immediately and for a week
post-chemotherapy.
H2. Women with breast cancer who receive PMRT will have
significantly less anxiety than women in the control group
after two weeks of chemotherapy.

1.4 Theoretical framework
Chan et al. multi-dimensional interventions in managing
CINV
Basically, when the vomiting center is stimulated in the brain,
vomiting and nausea occur.[15] This happens through 4 paths
as follows: (1) the chemoreceptor trigger zone, (2) the cere-
bral cortex and limbic system, (3) the vestibular system and
(4) the afferent vagal and visceral nerves. Although the avail-
ability of antiemetics is increasing annually, these treatments
alone are not effective against vomiting and nausea caused by
multiple pathways.[15, 16] In this model, it has been suggested
that a multi-dimensional action is more effective if more than
one vomiting pathway is closed. It is a multi-dimensional
intervention in managing CINV, serves as a pioneer frame-
work which apply PMRT combined with patient education
and antiemetics to achieve optimal goal of blocking all four
emetic pathways. Relaxation blocks the cerebral cortex path-
way, while patient education focuses on risks assessment and
antiemetics blocks the other three pathways. Several studies
have revealed that multi-dimensional interventions are effec-
tive in managing CINV in adults.[17, 18] PMRT is a method
that uses a favorable and relaxing mental image to distract
an individual from the side effects of chemotherapy.[19] The
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study concluded that nurses can successfully demonstrate
PMRT combined with patient education and antiemetics to
control CINV among cancer patients.[20]

2. RESEARCH METHODS

2.1 Design, setting, and participants

A randomized controlled study design was conducted to in-
vestigate the effects of the PMRT on CINV in BC women.
The study was conducted at Oncology Center of Mansoura
University Hospitals, Dakahlia governorate, Egypt. Breast
cancer women undergoing AC protocol of chemotherapy
attend the previously mentioned setting constituted study
subject. In this study, to ensure the homogeneity of the
sample, one type of chemotherapy was selected as well as
only one type of cancer (BC). Sample size was calculated
by GPower software (version 3.1.9.7). The authors assume a
medium effect size (f = 0.25) in a between-subjects design
comparing the change over time in mean number of episodes
of both vomiting and nausea (observed daily for one week).
Accordingly, a total sample size of 74 participants from out-
patient oncology clinics (37 in each arm) achieves a power
of 80.15% to detect a medium effect size (f = 0.25) with an
α-level of 5%, and correlation among repeated measures of
0.5 using repeated-measures ANOVA test (within-factors)
with 7 repeated measurements (every day for 7 successive
days).

Nausea and vomiting following chemotherapy for breast can-
cer occur in 60%-90% of cases and commonly begin within
1-2 hours and last for 6–12 hours with some patients ex-
periencing vomiting and nausea for more than a day. In a
previous study, the experimental subjects reported statisti-
cally significant lower attacks of vomiting and nausea than
the control group, particularly in the first four days of admin-
istering chemotherapy (p < .05).[18]

Inclusion criteria for the participants were (1) adult breast
cancer women aged from 20 to 60 year, (2) did not expose
to cytotoxic agents prior to the study (a first initial course),
(3) Willing to participate in the study, and (4) able to read
and write. Exclusion criteria were (1) subjects with CNS
metastasis, a history of intestinal obstruction, sensitivity to
dexamethasone, past history of end-stage malignancy and/or
mental disorders. The treatment protocol for vomiting and
nausea caused by chemotherapy used in the hospital when
conducting the current study was Granisetron 0.01 mg/kg
i.v. along with 10 mg intra venous Dexamethasone. To be
taken half an hour before a dose of chemotherapy adminis-
tration. Also, 1-2 mg of Granisteron p.o. daily available for
subsequent use.

2.2 Ethical considerations
Ethical approval for the study was obtained from the Sci-
entific Research Ethics Committee of Faculty of Nursing,
Mansoura University. Informed consent was obtained from
participants enrolled in the study after clarification the na-
ture and aim of the study. The researcher emphasized that
participation is voluntary. Anonymity, privacy, security, and
confidentiality were maintained throughout the entire study.
Participating patients were instructed that they had the right
to withdraw from the study at any stage. The study was con-
ducted in accordance with the institutional ethical standards,
including the Helsinki Declaration.

2.3 Procedure
Once the necessary approval granted to proceed with the pro-
posed study, subjects who met sampling criteria and accept
to participate in the study were invited. The AC protocol for
administering chemotherapy in the hospital, at the time of the
present study, consisted of Adriamycin 60 mg/m2 I.V. (day
1) and Cyclophosphamide 600 mg/m2 I.V (day 1), repeated
every three weeks for four consecutive cycles.

A pilot study was conducted before the main study on 10% of
the total sample size (9 women) and minor modifications was
done to the study design and data collection tools. As well as
the time needed to complete the filling of the questionnaire
was determined. The study was conducted over a period of 9
months from the beginning of February 2019 to the end of
October 2020. Both PMRT and control groups were inter-
viewed two hours before starting of chemotherapy and were
provided with information about the study and were directed
to a quiet room. All participants filled out questionnaires
related to their level of anxiety (baseline data) before the
start of chemotherapy and then on the seventh and fourteenth
day after chemotherapy.

2.4 Intervention
In the first session, all patients in the intervention group re-
ceived PMRT training from the researcher in a separate room.
The researcher started by illustrating relaxation exercises,
then the patients applied the exercises in the hospital, and
daily for another five days at the patients’ home, for a total of
six sessions. In addition, they also received a brochure and a
half-hour video demonstration of instructions on PMRT steps
to implement at home. Patients were directed to perform the
PMRT once a day and record the frequency and duration of
exercises.

Furthermore, participants were received telephone call daily
by the researcher to motivate them to exercise on the days
they did not receive chemotherapy. The PMRT group were
given antiemetics after a PMRT session. Vomiting and nau-
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sea were evaluated daily for a week. The control group was
given antiemetics according to the hospital chemotherapy
protocol half an hour before chemotherapy administration.
In this context and daily for the first week of chemotherapy,
the patients self-evaluated the severity, frequency ,duration
of vomiting and nausea using Rhodes index scale. After
completing the study, the control group was directed on how
to perform PMRT and they received brochures as well as an
educational video.

2.5 Application of PMRT
PMRT involves deep breathing and progressive relaxation of
eleven muscle groups (upper limbs, right and left calf, right
and left foot, forehead, jaw, neck, back, shoulders, stom-
ach, and thighs). The PMRT session starts by stretching
- releasing muscle groups in the upper body first and then
progressing to pulling - and releasing muscle groups in the
lower body part. When applying PMRT, the women were
trained to tighten the muscle group each according to their
endurance without feeling pain with a deep breath, about
6-8 seconds, then relax for 10 seconds with a slow exhale
and finally rested by taking a deep breath for 20-30 seconds
before moving to the next muscle. This session took about
25 minutes to run.

2.6 Data collection tools
2.6.1 Patient information and health relevant data form
Include age, level of education, residence and occupation,
marital status, and stage of disease. Current history including
diagnosis, date of first chemotherapy dose, chemotherapy
management protocol, current antiemetic drugs, etc.

2.6.2 Rhodes index of nausea, vomiting and retching
scale

It consists of eight 5-point self-assessed items to measure
subjective and objective vomiting, nausea, and retching.[21]

The INVR was a valid and reliable tool for assessing vom-
iting, nausea and retching ranged from 0.912 to 0.968.[22]

Scores for the individual items ranged from 0 to 4, with
higher scores indicating more nausea, vomiting, or retching.
This scale was applied immediately after PMRT sessions and
chemotherapy dose.

2.6.3 Zung self-rating anxiety scale (SAS)
It is a self-reported scale of 20 items that are rated on a four-
point likert scale of “none or little time” (rating 1), “some
time” (2), or “much of the time” (3) or “most of the time or
all of the time” (4). The overall SAS score may range from
20 (free of anxiety) to 80 (severe anxiety). The higher the

score, the higher the anxiety.[23] Participants with a score
of 36 were described by Zung as having clinically signifi-
cant anxiety. The SAS was a reliable and valid instrument
with an internal consistency reliability coefficient of.80 was
obtained.[24]

2.7 Data analysis
The collected data were organized, tabulated, and statistically
analyzed using SPSS software (Statistical Package for the
Social Sciences, version 26, SPSS Inc. Chicago, IL, USA).
The categorical variables were represented as frequency and
percentage. The continuous variables were represented as
mean, and standard deviation. Mann-Whitney U test was
used to compare the differences between two means of non-
parametric variables. Whereas independent t test as used
to compare the differences between two means of paramet-
ric variables. The Chi-square test was conducted to com-
pare the differences between categorical variables. Fried-
man’s Test was conducted to compare repeated measures of
non-parametric ordinal variables among the same subjects.
Whereas repeated two-way ANOVA was conducted to com-
pare repeated measures of parametric continuous variables.
Statistically significant was considered as (p-value ≤ .01 &
.05).

2.8 Ethical approval
The study was approved by the Scientific Research Ethics
Committee of Faculty of Nursing, Mansoura University (Res-
olution No:0223) and was conducted in accordance with the
Declaration of Helsinki.

3. RESULTS

3.1 Characteristics of the Participants
A total of 74 BC adults’ women participated in the study were
allocated randomly into PMRT and control groups by simple
random sampling, 37 in each arm. All participants com-
pleted all stages of the study from the beginning to the end
without withdrawal. Table 1 showed that the study groups
were well matched for education level, occupation, residence,
and marital status. Thus, it is concluded that both groups
were statistically homogeneous as regards sociodemographic
variables. There were statistically significant differences be-
tween the PMRT, and control group related to their age, and
the stage of disease (p < .001). Most of them housewife
(83.8% & 70.3%) in PMRT and control group, respectively.
Most (78.4%) of subjects were married. Majority of studied
women in PMRT and control group (56.8% & 64.9%) were
in stage I & II of illness, respectively.
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Figure 1. Flow-chart of study enrollment and participation

Table 1. Demographic characteristics and clinical data of
the participants (N = 74)

 

 

Variables 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

n % n % 

Age      
20.58/ 
.000** 
Z = 3.40/ 
p2. = .001** 

25- < 35 1 2.7  18 48.6 

35- < 45 17 45.9  8 21.6 

≥ 45 19 51.4  11 29.7 

Mean ± SD 47.35 ± 7.90  38.89 ± 9.64 

Education      

1.60/.45 
Primary education 5 13.5  5 13.5 

Secondary education 21 56.8  16 43.2 

university education 11 29.7  16 43.2 

Residence       

Urban 7 18.9  10 27.0 0.69/.41 

Rural 30 81.1  27 73.0  

Occupation       

Housewife 31 83.8  26 70.3 1.91/.18 

Employed 6 16.2  11 29.7  

Marital status      

0.000/ 
1.00 

Single 3 8.1  3 8.1 

Married 29 78.4  29 78.4 

Widowed 3 8.1  3 8.1 

Divorced 2 5.4  2 5.4 

Stages of disease      

41.68/ 
.000** 

Stage 1 0 0.0  24 64.9 

Stage 2 21 56.8  9 24.3 

Stage 3 16 43.2  2 5.4 

Stage 4 0 0.0  2 5.4 

 Note. p < .05/**p < .01; p1: value of Chi-square test to illustrate statistically  
significant changes between the PMRT and control group regarding categorical  

personal characteristics.  p2: value of Mann-Whitney U test to illustrate statistically  
significant changes between the PMRT and control group regarding continuous  

personal characteristics.  

 

3.2 Comparison of chemotherapy symptoms in PMRT
and control group

3.2.1 Effects of PMRT on frequency of nausea and vomit-
ing of participants

Table 2 illustrates that, there were highly statistically signifi-
cant changes between the study groups related to frequency
of vomiting and nausea at the four days of muscle relax-
ation training program where (p < .001). The PMRT group
experienced lower incidence of nausea and vomiting com-
pared with control group particularly in the first four days
after chemotherapy, in this time the findings were significant
where (p < .001). Nausea and vomiting were reported during
the acute and late periods, while late symptoms were at their
highest point on day 4 post chemotherapy and BC women in
the control group were more likely to have delayed nausea
and vomiting even after routine care. Interestingly, there
were statistically significant changes in frequency of vomit-
ing and nausea within the study groups post chemotherapy
where (p < .001).

3.2.2 Effectiveness of PMRT on severity of vomiting and
nausea of participants

It is obvious from table 3 that there was a significant change
in the severity of nausea- vomiting between the study groups,
the PMRT group reporting lower severity when compared to
the control group, the differences were particularly notice-
able in the first four days post chemotherapy, at this point
of time the findings were statistically significant (p < .001).
Additionally, there were statistically significant changes re-
lated to severity of vomiting and nausea within the PMRT
and control group over the first four days of chemotherapy
where (p < .001).
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Table 2. Effects of PMRT on frequency of vomiting and nausea among BC women (n = 74)
 

 

Frequency 
of vomiting 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

Frequency 
of nausea 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

n % n % n % n % 

1st day      

20.00/ 
.000** 

1st day      

18.27/ 
.000** 

None 12 32.4  0 0.0 None 8 21.6  0 0.0 

1-2 times 17 45.9  0 0.0 1-2 times 10 27.0  24 64.9 

3-4 times 8 21.6  24 64.9 3-4 times 10 27.0  11 29.7 

5-6 times 0 0.0  13 35.1 5-6 times 9 24.3  2 5.4 

2nd day      

40.34/ 
.000** 

2nd day      

10.95/ 
.000** 

None 22 59.5  0 0.0 None 16 43.2  4 10.8 

1-2 times 14 37.8  16 43.2 1-2 times 13 35.1  21 56.8 

3-4 times 1 2.7  18 48.6 3-4 times 7 18.9  8 21.6 

5-6 times 0 0.0  2 5.4 5-6 times 1 2.7  4 10.8 

7 and more 0 0.0  1 2.7 7 and more 0 0.0  0 0.0 

3rd day      

36.37/ 
.000** 

3rd day      

18.95/ 
.000** 

None 24 64.9  3 8.1 None 21 56.8  4 10.8 

1-2 times 13 35.1  14 37.8 1-2 times 14 37.8  25 67.5 

3-4 times 0 0.0  17 45.9 3-4 times 2 5.4  5 13.5 

5-6 times 0 0.0  3 8.1 5-6 times 0 0.0  3 8.1 

4th day      

33.32/ 
.000** 

4th day      

18.95/ 
.000** 

None 24 64.9  4 10.8 None 21 56.8  4 10.8 

1-2 times 13 35.1  14 37.8 1-2 times 14 37.8  25 67.6 

3-4 times 0 0.0  16 43.2 3-4 times 2 5.43  5 13.5 

5-6 times 0 0.0  3 8.1 5-6 times 0 0.0  3 8.1 

χ2/p2 
52.71/ 
.000** 

 
 

36.80/ 
.000** 

 χ2/p2 
73.80/ 
.000** 

 
 

9.75/ 
.02* 

 

Note. Progressive muscle relaxation training (PMRT); breast cancer (BC); *p < .05/**p < .01; p1: value of Chi-square test to illustrate statistically 
significant differences between PMRT and control group in each day./p2: value of Friedman's Test to illustrate statistically significant differences 
between the four days within each group (PMRT and control group). 

 

3.3 Comparing duration of nausea and vomiting per
hours over time in study groups

When comparing duration of nausea between study groups,
Table 4 clarified that, (21.6%) of PMRT group experienced
no nausea at all on the first day, reaching maximum (56.8%)
on 3rd day of chemotherapy. In the control group, (59.5%)
experienced nausea for 2-3 hours on the first day, reaching
(18.9%) at third day. There were statistically significant dif-
ferences as regards duration of nausea in the two groups (p <
.001). Additionally, small amount of vomiting was reported
by (64.9%) of the PMRT group on day one after chemother-
apy, declining steadily to reach (35.1%) by day 3. There were
statistically significant differences in amount of vomiting in
study groups (p < .001). Overall, there were statistically
significant changes between the PMRT and control group in
amount of vomiting and duration of nausea at the first four
days of chemotherapy where (p < .001).

3.3.1 Effects of PMRT on retching
Table 5 revealed that, retching frequency and severity was
statistically significant lower in the PMRT group compared
to the control group across the four assessment days post
chemotherapy (p < .001). Furthermore, there were statis-
tically significant changes in the frequency and severity of
retching within the PMRT and control group after the first
four days of chemotherapy where (p < .001). Overall, its ob-
served from table (1-5) that, severity, frequency, amount and
duration of nausea, vomiting and retching was also signifi-
cantly improved in the PMRT group than in the comparison
group (p < .001).

3.3.2 Effects of PMRT on anxiety scores of participants
It is evident from Table 6 that, there were no significant
changes in the total anxiety scores between the two groups
before chemotherapy administration (p > .05). There was
a trend toward a significant change in mean anxiety scores
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between PMRT, and control group after 7 and 14 days of
chemotherapy (p < .001). Interestingly, when analyzing the
differences in anxiety score within PMRT group throughout
the study period Table 6 illustrated that, there was statis-

tically significant difference in mean anxiety score of the
PMRT group before, after 7 days and at the end of 14 days
of implementing muscle relaxation training program where
F value/p value = 2,168. 15/.0000**.

Table 3. Comparing severity of vomiting and nausea over time in study groups (n = 74)
 

 

Severity of 
vomiting 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

Severity 
of nausea 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

n % n % n % n % 

1st day      

31.89/ 
.000** 

1st day      

21.00/ 
.000** 

No 11 29.7  0 0.0 No 8 21.6  0 0.0 

Mild 23 62.2  12 32.4 Mild 20 54.1  13 35.1 

Moderate 3 8.1  22 59.5 Moderate 5 13.5  21 56.8 

Great 0 0.0  3 8.1 Great 4 10.8  2 5.4 

Severe 0 0.0  0 0.0 Severe 0 0.0  1 2.7 

2nd day      

31.50/ 
.000** 

2nd day      

18.90/ 
.000** 

No 21 56.8  3 8.1 No 16 43.2  3 8.1 

Mild 16 43.2  16 43.2 Mild 19 51.4  19 51.4 

Moderate 0 0.0  15 40.5 Moderate 2 5.4  14 37.8 

Great 0 0.0  3 8.1 Great 0 0.0  1 2.7 

3rd day      

32.43/ 
.000** 

3rd day      

25.82/ 
.000** 

No 24 64.9  4 10.8 No 21 56.8  4 10.8 

Mild 13 35.1  15 40.5 Mild 16 43.2  19 51.4 

Moderate 0 0.0  17 45.9 Moderate 0 0.0  14 37.8 

Great 0 0.0  1 2.7 Great 0 0.0  0 0.0 

4th day      

32.43/ 
.000** 

4th day      

25.82/ 
.000** 

No 24 64.9  4 10.8 No 21 56.8  4 10.8 

Mild 13 35.1  15 40.5 Mild 16 43.2  19 51.4 

Moderate 0 0.0  17 45.9 Moderate 0 0.0  14 37.8 

Great 0 0.0  1 2.7 Great 0 0.0  0 0.0 

χ2/p2 
39.37/ 
.000** 

 
 

20.11/ 
.000** 

 χ2/p2 
54.85/ 
.000** 

 
 

27.97/ 
.000** 

 

 Note. Progressive muscle relaxation training (PMRT); *p < .05/**p < .01; p1: value of Chi-square test to illustrate statistically significant changes 
between the PMRT and control group in each day/p2: value of Friedman's Test to illustrate statistically significant differences between the four days 
within each group (PMRT and control group). 

4. DISCUSSION
The present study aimed to evaluate the efficacy of PMRT
exercise on CINV and anxiety among breast cancer women.
The results confirm the hypothesis (1) that, “The PMRT
group would show significantly greater improvements
in severity, frequency, and duration, of chemotherapy-
associated nausea-vomiting and retching than the con-
trol group participants immediately and for a week post-
chemotherapy.” The women participating in PMRT, and con-
trol group included in the study were identical for sociode-
mographic data such as education level, occupation, marital
status, and residence. There were statistically significant

changes between PMRT, and control group related to their
age, and the stage of disease. In this study, more than half
of the participants in the PMRT group and one third of the
control group were past their fourth decade.

Similar study pointed out that, more than one third of the in-
dividuals in the intervention and the control group were close
to the fifth decade of life.[25] In the present study, majority
of the patients were having stage II BC in the PMRT group.
This comes in line with a study by Bhatia and associates who
reported that majority of women in experimental group were
having stage II BC.[25]
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Table 4. Comparison of nausea and vomiting (amount & duration) between the study groups (n = 74)
 

 

Amount of 
vomiting 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

Duration 
of nausea 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

n % n % n % n % 

1st day      

46.19/ 
.000** 

1st day      

19.28/ 
.000** 

No 12 32.4  0 0.0 Not at all 8 21.6  0 0.0 

Small 24 64.9  8 21.6 hour or less 19 51.4  11 29.7 

Fair 1 2.7  20 54.1 2-3 hour 6 16.2  22 59.5 

Large 0 0.0  8 21.6 4-6 hour 4 10.8  4 10.8 

Very large 0 0.0  1 2.7 > 6 hour 0 0.0  0 0.0 

2nd day      

34.47/ 
.000** 

2nd day      

18.47/ 
.000** 

No 22 59.5  3 8.1 Not at all 16 43.2  4 10.8 

Small 15 40.5  14 37.8 hour or less 18 48.6  15 40.5 

Fair 0 0.0  17 45.9 2-3 hour 3 8.1  15 40.5 

Large 0 0.0  3 8.1 4-6 hour 0 0.0  3 8.1 

3rd day      

33.23/ 
.000** 

3rd day      

22.82/ 
.000** 

No 24 64.9  4 10.8 Not at all 21 56.8  4 10.8 

Small 13 35.1  14 37.8 hour or less 16 43.2  23 62.2 

Fair 0 0.0  18 48.6 2-3 hour 0 0.0  7 18.9 

Large 0 0.0  1 2.7 4-6 hour 0 0.0  3 8.1 

4th day      

33.23/ 
.000** 

4th day      

22.82/ 
.000** 

No 24 64.9  4 10.8 Not at all 21 56.8  4 10.8 

Small 13 35.4  14 37.8 hour or less 16 43.2  23 62.2 

Fair 0 0.0  18 48.6 2-3 hour 0 0.0  7 18.9 

Large 0 0.0  1 2.7 4-6 hour 0 0.0  3 8.1 

χ2/p2 
34.17/ 
.000** 

 
 

48.43/ 
.000** 

57.53/ 
.000** 

χ2/p2  
 
 

37.23/ 
.000**  

 Note. Progressive muscle relaxation training (PMRT); *p < .05/**p < .01; p1: value of Chi-square test to illustrate statistically significant changes 
between the PMRT and control group in each day/p2: value of Friedman's Test to illustrate statistically significant differences between the four days 
within each group (PMRT and control group). 

 The results of the current study proved that participants who
received PMRT in conjunction with antiemetics experienced
more improvement in post chemotherapy vomiting and nau-
sea as shown by frequency, severity, and duration. Interest-
ingly have better control over early and late vomiting and
nausea compared to control group who received antiemetic
and routine care. The changes between the control and PMRT
group were considerably evident especially at the first four
days.

In repeated measurements, PMRT group showed highly sta-
tistically significant decreases in frequency, severity, duration
and amount of nausea-vomiting, and retching starting from
the second day , where the changes became smaller between
the two groups from the 3rd day of exercise , this results
recommends that, the effectiveness of PMRT on nausea-
vomiting and retching were most evident in first week of
receiving chemotherapeutic agents when the BC women
are unfamiliar with a chemotherapy’s nature and distressing

symptoms. At this time, cancer patients urgently need ef-
fective mechanisms to counteract the painful symptoms of
chemotherapy. From all the previous results, we conclude
that, there were highly statistically significant differences
between PMRT and control group related frequency, severity,
and amount of vomiting- nausea, and retching at the four
days of muscle relaxation training program .

These results are consistent with several studies in different
countries.[18, 26] In randomized controlled trials (RCTs), the
PMRT was dramatically reduced the frequency, severity, du-
ration of nausea-vomiting and retching.[13] Similarly, in the
RCT, the results revealed that the gradual relaxation of the
muscles caused changes in vomiting, nausea and physiologi-
cal state, and these changes were statistically significant. In
the present study, PMRT sessions were started at the first
chemotherapeutic dose, which had a good effect in decreas-
ing nausea-vomiting and retching.[27]
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Table 5. Comparison of changes in retching between the PMRT and control group (n = 74)
 

 

Frequency 
of retching 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p1 

Severity 
of 
retching 

PMRT group 
(n = 37)  

 

Control group 
(n = 37) χ2/p2 

n % n % n % n % 

1st day      

39.24/ 
.000** 

1st day      

32.52/ 
.000** 

None 8 21.6  0 0.0 No 8 21.6  0 0.0 

1-2 times 26 70.3  8 21.6 Mild 26 70.3  11 29.7 

3-4 times 3 8.1  16 43.2 Moderate 3 8.1  22 59.5 

5-6 times 0 0.0  10 27.0 Great 0 0.0  4 10.8 

7 and more 0 0.0  3 8.1 Severe 0 0.0  0 0.0 

2nd day      

32.86/ 
.000** 

2nd day      

32.52/ 
.000** 

None 20 54.1  3 8.1 No 20 54.1  4 10.8 

1-2 times 17 45.9  14 37.8 Mild 17 45.9  12 32.4 

3-4 times 0 0.0  12 32.4 Moderate 0 0.0  18 48.6 

5-6 times 0 0.0  8 21.6 Great 0 0.0  3 8.1 

3rd day      

30.10/ 
.000** 

3rd day      

23.70/ 
.000** 

None 25 67.6  4 10.8 No 23 62.2  4 10.8 

1-2 times 10 27.0  14 37.8 Mild 12 32.4  20 54.1 

3-4 times 2 5.4  11 29.7 Moderate 2 5.4  10 27.0 

5-6 times 0 0.0  8 21.6 Great 0 0.0  3 8.1 

4th day      

30.10/ 
.000** 

4th day      

23.70/ 
.000** 

None 25 67.6  4 10.8 No 23 62.2  4 10.8 

1-2 times 10 27.0  14 37.8 Mild 12 32.4  20 54.1 

3-4 times 2 5.4  11 29.7 Moderate 2 5.4  10 27.0 

5-6 times 0 0.0  8 21.6 Great 0 0.0  3 8.1 

χ2/p2 
41.12/ 
.000** 

 
 

34.65/ 
.000** 

 χ2/p2 
34.11/ 
.000** 

 
 

30.55/ 
.000** 

 

 Note. Progressive muscle relaxation training (PMRT); *p < .05/**p < .01; p1: value of Chi-square test to illustrate statistically significant differences 
between the study group and control group in each day/p2: value of Friedman's Test to illustrate statistically significant differences between the four days 
within each group (PMRT and control group). 

 

Table 6. Effects of PMRT on anxiety scores of participants
(n = 74)

 

 

Total anxiety 
score 

PMRT group 
(n = 37) 

Control group 
(n = 37) 

t-value/  
p value 

Mean ± SD Mean ± SD 

Before 42.13 ± 1.91 42.08 ± 2.19 0.11/0.91 

After 7 days 17.91 ± 2.24 42.14 ± 1.91 49.95/.000** 

After 17days 17.91 ± 2.24 42.14 ± 1.91 49.95/.000** 

F value /p value 2168.15/.0000** 0.11/.74  

 Note. Progressive muscle relaxation training (PMRT); *p < .05/**p < .01; p1: value  
of independent t test illustrates statistically significant changes between the PMRT and  
control group in each phase of training program. / p2: value of repeated two-way  
ANOVA to illustrate statistically significant differences between three phases of  
training program for each group (PMRT and control group) 

 

It is also worth noting, these results supported other studies
reporting that nurses can train oncology patients to practice
PMRT, as it can be easily learned, and patients can practice
on their own.[28] Previous results confirmed the efficacy of
using PMRT as a non-pharmacological drug for decreasing
the side effects of chemotherapy. Additionally, the previ-

ous finding is proportionate with a study confirmed that,
PMRT, improved anticipatory, early, and late CINV in con-
junction with antiemetics than using pharmacological treat-
ment alone.[29, 30] Therefore, PMRT is an effective method
with antiemetics administered to BC patients to decrease the
severity, duration of vomiting and nausea.[27]

When considering the effectiveness of PMRT on reducing
anxiety between the study groups, according to Rhodes Index
scores, the results of this study indicated that, BC women
of PMRT group illustrated significant decrease in its mean
anxiety scores after two weeks, when compared to mean
anxiety scores in comparable group. There were statistically
significant differences between PMRT and control group in
their anxiety level post one and two week of chemotherapy.
Additionally, there was a trend toward a significant differ-
ence in anxiety level within PMRT group after two weeks of
implementing PMRT.

Overall, the findings of the present study indicated that,
the anxiety related to NV and retching experienced by
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BC women after practicing of PMRT sessions was lower
than that of the control group with a statistically significant
changes.This may be due to meticulous attention and care
provided by researcher during the program implementation.
These findings support our 2nd hypothesis, proposed that
“Women with breast cancer who receive PMRT will have
significantly less anxiety than women in the control group
after two weeks of chemotherapy”.

This result is congruent with RCT on preventing anxiety and
depression in cancer patients by applying PMRT sessions.
The experimental group significantly decreases total hospital
anxiety and depression score.[31] Which has been confirmed
by other study proved that PMRT had a good effect in re-
ducing anxiety and depression among patients.[32] A study
conducted in South Korea pointed out that PMRT reduced
the adverse effects of chemotherapy in women with breast
cancer.[33]

In this regard, similar results were seen in the study con-
ducted by Kaur and others which was a randomized con-
trolled trail on preventing anxiety, depression, and fatigue
among patients with cervical cancer, the intervention signif-
icantly reduces total hospital anxiety and depression score.
This decrease was observed in both subscales of anxiety and
depression.[26] In this context, two recent studies conclude
that there is a positive effect of PMRT in reducing anxiety in
breast cancer patients.[1, 34]

5. CONCLUSION

In conclusion, the current study highlighted sufficient ev-
idence that PMRT combined with antiemetic drugs were
effective in decreasing the severity, frequency, and duration
of CINV, retching, and anxiety among BC patients. The
results also pointed out, the possibility to safely integrate
PMRT with antiemetics into clinical practice, to control such
painful side effects of chemotherapy.

Relevance to clinical practice

According to the study findings, (1) the hospital should pro-
vide instructions and demonstration videos that include the
PMRT technique to be used by the patient in chemotherapy
department, (2) PMRT should be demonstrated using differ-
ent measurement scales in all cancer stage, (3) conduct larger,
longer follow-up studies in groups of patients receiving dif-
ferent chemotherapy protocols to obtain a higher probability
outcome.
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