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ABSTRACT

Background: Chemotherapy is widely used in the treatment of hematological malignancies despite it has important
and difficult side effects in patients. Chemotherapy induced nausea and vomiting are among the most common side
effects in patients and antiemetic drugs may not be always curative. This research aimed to determine the effectiveness
of relaxation breathing exercise on managing chemotherapy induced nausea and vomiting in patients with hematological
malignancies undergoing chemotherapy.

Methods: A randomized controlled trial design was conducted with a total of selected sixty-eight patients with
hematological malignancies (34 intervention and 34 control participants) undergoing chemotherapy hospitalized in the
hematology clinic of a training and research hospital. The intervention group implemented relaxation breathing exercise
three times a day with a standard treatment protocol and the control group only received routine drug treatment for
chemotherapy induced nausea and vomiting. Nausea and vomiting were assessed by filling Rhodes index of nausea
vomiting and retching (RINVR) for the first six days after the start of the chemotherapy. Data collection process ended.
Data analysis process is in progress.

Conclusions: In this study the effectiveness of relaxation breathing exercise on chemotherapy related nausea and
vomiting will be examined in patients with hematological malignancies.

Trial Registration: The study was registered at clinicaltrials. gov.tr (Registration No: NCT07456982).
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INTRODUCTION

Chemotherapy is still widely used for the treatment of
hematological malignancies.!> The side effects of
chemotherapy occur as a result of decreased immune
function. Determining the symptoms that may develop due
to chemotherapy and applying individualized healthcare
are important in improving the quality of life of the
patients.** The major side effects of the chemotherapy are
nausea and vomiting.%’ Over the last two decades, the
incidence of chemotherapy-induced nausea and vomiting
(CINV) has increased considerably. 61% of patients taking
chemotherapy drugs complain about this situation.®
Despite the proper administration of pharmacological

agents, nausea and vomiting remain a clinically important
side effect for patients who receive chemotherapy.’
Antiemetics commonly used in the treatment of CINV
include serotonin (5-HT3) receptor antagonists,
neurokinin-1 receptor antagonists, steroids, dopamine
receptor antagonists, or olanzapine. These are used based
on the emetogenic effect of the drugs and the patient's type
of nausea and vomiting.'® The drugs may not always be
effective in each patient therefore it is difficult for patients
with hematological malignancies to cope with it.!>12 It will
be necessary to manage symptoms based on chemotherapy
induced nausea and vomiting. Non-pharmacological
methods including breathing exercises, relaxation
exercises, acupressure, reflexology, aromathrapy, music
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therapy or herbal treatments are used today to reduce
symptoms of CINV.'213 It is also known that non-
pharmacological methods are simpler and more cost-
effective than pharmacological methods and have no side
effects.!\!!

There are some types of breathing exercises e.g.
pranayama (yogic breathing), diaphragmatic breathing,
deep breathing.'*!> One of the breathing exercise is
relaxation breathing exercise (RBE) which includes
relaxation techniques such as consciously stretching and
relaxing the muscles with diaphragmatic breathing. !>
Evidence presents to recommend that relaxation technique
and diaphragmatic breathing are influential for patients
undergoing chemotherapy in reducing the intensity and
duration of CINV."7

It is known that patient’s psychological status is a risk
factor for CINV.!® Relaxation therapy involves regular
muscle stretching and relaxation with deep breathing to
moderate stress and anxiety of the patient and the
sensitivity of the digestive system. !’

Nurses play an active role in protecting patients from
CINV and improving health. The implementation of
chemotherapy by the nurses and the observation of its side
effects are the indicators of how important their role is.?°
Controlling nausea and vomiting, ensuring fluid-
electrolyte balance, and maintaining normal fluid and food
intake are the basic goals of patient care.’

Furthermore, RBE can be a cost-effective method to
reduce CINV and to improve the general condition of
patients with hematological malignancies.>!3

If the nurses can learn how to practise the relaxation
breathing exercise, they can teach patients RBE for the
management of CINV as a nonpharmacological method in
the hematology clinics of the hospitals.

Many studies have been conducted on breathing exercises
with cancer patients. Some of them demonstrated that
breathing exercises reduced the level of pain, anxiety and
depression, increased inspiratory capacity and quality of
life in cancer patients.?’?> Few studies showed that
relaxing and breathing exercises had a positive effect on
CINV.V7

Nevertheless they are limited to determine the relationship
between CINV and relaxation breathing exercise. The
study aims to evaluate the effectiveness of relaxation
breathing exercise to administrate CINV in patients with
hematological malignancies undergoing chemotherapy.

Null hypothesis
Relaxing breathing exercise does not affect chemotherapy-

induced nausea, vomiting, and retching in patients with
hematological malignancies.

METHODS
Study design

The research was designed as a randomized controlled
study including experimental and control groups. It was
conducted between January 2024 and September 2025
with patients who were hospitalized in the hematology
clinics of a university training and research hospital in
Istanbul, Turkey. The participants were randomly assigned
and the number of the participants in each group were
equal. Consolidate standards of reporting trials
(CONSORT) recommendations were followed.

Setting

The research was conducted in the hematology clinics of a
university training and research hospital in Istanbul,
Turkey. Hospitalized patients with hematological
malignancies who underwent chemotherapy were included
in the research. Hematology patients apply to the
hematology polyclinics in the hospital and then patients
who are diagnosed with hematological malignancies such
as leukemia, lymphoma or multiple myelome and will
receive chemotherapy are hospitalized. The researcher
planned to help patients to cope with nausea and vomiting
while they were receiving chemotherapy in this study.
Before the chemotherapy had been started, the relaxation
breathing exercise training was provided to the
hospitalized patients in their rooms who agreed to
participate in the study. After training a guidebook about
relaxation breathing exercise was given to the patients so
that they would not forget how to implement the
intervention

Selection criteria

Inclusion criteria were patients: aged 18 years or over with
hematological malignancies, undergoing chemotherapy,
and not having any communication problems (able to read,
write and speak Turkish).

Exclusion criteria of the study were patients: having
psychiatric and mental problems, receiving radiotherapy
concurrent with chemotherapy, having respiratory distress,
having central nervous system involvement, having grade
3 or grade 4 nausea and vomiting. Because patients having
these conditions are unable to implement RBE properly.

Intervention

Administration of the RBE

There are three stages of the relaxation breathing exercise.
Preliminary exercise

Participants lie comfortably on their backs in the bed and

focus on the lower abdomen. They place their left ankles
over their right knees and then place their right ankles over

International Journal of Clinical Trials | July-September 2026 | Vol 13 | Issue 3 Page 316



Eksi P et al. Int J Clin Trials. 2026 Aug,13(3):315-320

their left knees. They draw both knees toward their
abdomens.

Relaxation breathing

Participants relax while breathing deeply through their
noses and letting them out through their mouths slowly.
They count to four and breathe in deeply, they hold their
breathe while counting to four, and breathe out while
counting to eight.

Ending exercise

Participants stretch their arms and legs and then loosen
them. They relax the muscles concerned with their faces,
shoulders and eyebrows by keeping their mind clear.

Outcomes

The results of the study are the effect of the measurements
taken daily for six days by using Index of Rhodes nausea
vomiting and retching after the chemotherapy has been
started.

Participant timeline

The researcher had attended a course on breathing
coaching and got the certificate priorly. The patients with
hematological malignancies hospitalized who were going
to receive chemotherapy and the health team were
informed about the aim and procedure of the study. After
the written consent was obtained from the patients who

met the inclusion criteria, the experimental and the control
groups were formed according to the randomization
method. Before chemotherapy, the patient information
form was requested to be filled out by all participants in
both experimental and control groups in a face-to-face
interview. The patients in the intervention group were
trained about the application of the relaxation breathing
exercise by the researcher before starting chemotherapy.
The training lasted 20 minutes. After training, a guideline
about RBE was given to each patient in the intervention
group. When chemotherapy was started, the researcher
wanted him/her to perform the RBE correctly and
effectively and to fill RINVR once a day specially at the
same time for six days. Each RBE session lasted ten
minutes, three times a day (in the mornings, afternoons and
nights) took 30 minutes in total everyday. Nausea and
vomiting were followed up for 6 days after the
chemotherapy had been started because CINV typically
presents over a 6-day period after starting
chemotherapy.?3?* The patients in the intervention group
were monitored by the researcher while they were doing
the exercise. On the other side, the control group filled
RINVR once a day for the first six days after the
chemotherapy had been started. No intervention was
performed on the patients in the control group, they were
just followed up in the standard procedure.

Implementation of the study

The CONSORT flow diagram of the research is
demonstrated in Figure 1.

Assessed for eligibility
(n=72)

Excluded

Declined to participate (n=2)

Randomization (n=70)

| Experimental group (n=35)

| Control group (n=35) |

—| Quit the study (n=1) | | Quit the study (n=1) H

Before chemotherapy

*  Patient information form
¢ Intervention guideline about relaxation

breathing exercise
¢ RBE training

¢  Rhodes index of nausea vomiting and retching

Before chemotherapy

¢  Patient information form

¢ Rhodes index of nausea vomiting
and retching

¢ No guideline

After starting chemotherapy

* Implementation of relaxation
breathing exercise three times a day
(each session for 10 minutes).

¢  Standard medical treatment

* Filling RINVR once per day

After starting chemotherapy

6 days | |
(n=2) *  Standard medical treatment

s No intervention

¢ Filling RINVR once per day

Figure 1: Flowchart of the study.
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Sample size

Power analysis was performed using G*Power version
3.1.9.2. The sample size was determined to set a difference
between the nausea and vomiting scores of two
independent groups for six days after chemotherapy
(B=type 1I error, power of 0.80) with a significance level
of 0.05 and an effect size of 0.80 (d=0,8). It is calculated
that there should be at least 26 participants in each group.
Considering drop-out rate of participants such as
deterioration of general condition or quitting the study, 74
patients were included in the study. The sample of the
study consisted of 34 patients in the intervention group and
34 patients in the control group, totally 68 hospitalized
patients with hematological malignancies receiving
chemotherapy.

Randomization

While creating the intervention and control groups,
patients were randomized according to their
hospitalization order. The initial group was determined by
coin tossing. Heads was determined as the experimental
group, tails as the control group, and if the coin toss came
up heads, the first patient was assigned to the experimental
group, the second patient admitted to the control group,
and the third patient to the experimental group one to one
and so on. A coin was tossed and it came up heads first. So
first patient was assigned to the experimental group,
second patient was assigned to the control group and the
third one to the experimental group and proceeded in this
way. This process continued until all participants in the
sample were assigned to the groups so that at the end of
the assignment process, equal numbers of subjects were
placed in both groups.? Coin tossing was used to keep the
number of participants in both groups balanced and to
reduce bias. It is also a simple and an easy technique. All
of the participants in the study were blinded to the
randomization method. On the other hand, blinding could
not be used for the researchers due to the property of the
RBE intervention. The intervention was explained to the
patients and the RBE guidelines were given to them.

Data collection

It was conducted between January 2024 and September
2025 with patients who were hospitalized in the
hematology clinics of a university training and research
hospital in Istanbul.

Data collection instruments
Patient information form

Patient Information Form includes both sociodemographic
and disease-related characteristics of the patients.
Questions about sociodemographic characteristics of
patient consists of age, gender, marital status, education
status, working status, income status, smoking and alcohol
consumption. The other questions concerned disease were

the diagnose of the illness, emetogenicity level of the
chemotherapy regimens received by the patients and status
of previous undergoing chemotherapy.

Rhodes index of nausea vomiting and retching (RINVR)

RINVR is a Likert-type scale first developed by Rhodes in
USA, 1999 and is used worldwide. The scale assesses the
number, duration and severity of nausea, vomiting and
retching experienced within a period of 24 hours after
undergoing chemotherapy.?® It had been adapted into
Turkish for validity and reliability by Gen¢ and Tan in a
study and the Cronbach’s alpha coefficient had been found
to be 0.95 and varied between 0.81 and 0.95 for the
subgroups.?’ The scale is divided into three sub-
dimensions: nausea, vomiting and retching, consisting of a
total of 8 items, three items for nausea, three items for
vomiting and two items for retching. There are five levels
for each item and are scored between 0 and 4, respectively.
“0” is not present at all, “1” is mild, “2” is moderate, “3”
is high and “4” is very serious and unbearable. A minimum
score of 0 and a maximum score of 32 are calculated for
nausea, vomiting and retching. The higher the score for
each dimension, the more severe the degree of nausea,
vomiting and retching. Items 1, 3, 6 and 7 should be
reversed to score RINVR. All items need to be summed
together to calculate the total score.

Data analysis

Data were entered into the statistical program by the
researcher. The data analysis of the research will be
performed in the computer environment by using
statistical package for the social sciences (SPSS), and the
results will be evaluated at a confidence interval of 95%,
and significance at p<0.05 level. Parametric or
nonparametric tests will be conducted based on how data
is distributed.

Harms

No unwanted or unexpected effects were occurred on the
participants. The researcher followed up with the patients
face to face or video calls on the phone.

Auditing

The patient compliance was ensured by the researcher in
the study. The survey was prepared and the questions of
the survey were asked to the patients face to face and
completed by the researcher. A guidebook was printed to
inform patients about the procedure.

Ethical consideration

The research was approved by Marmara University,
Faculty of Medicine Ethics Committee in Turkey
(Protocol N0:09.2020.1036). Written permissions were
obtained first from the Research and Development
Department of Marmara University Training and Research
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Hospital and then from the Provincial Health Directorate
(Decision No: 2022/09). A consent form including
patient’s rights and responsibilities was obtained from the
patients who were explained and want to participate in the
study.

Ancillary

No participants were charged and no budget was received
from anyone or any institution for the research.

Dissemination policy

The results of the research are planned to be shared
through publication in an international peer-reviewed
scientific journal.

DISCUSSION

Due to the nausea and vomiting induced by the
chemotherapy, patients are at risk of life, threatening
conditions such as dehydration, fluid-electrolyte
imbalance, and malnutrition.”> Therefore, optimizing
treatment effectiveness will be necessary to improve
quality of life and survival.?’” Complementary and
alternative therapies are one of the important approaches.
These treatments can be applied as standalone therapies or
as part of other standard therapies for cancer patients.?®
Relaxation breathing exercise is included among
complementary and alternative therapies.?’

Ulger and Yagli (2010) concluded that yogic breathing
exercise help to relax and reduce stress, assist cancer
patients in performing daily and routine activities, and
improve the quality of life in cancer patients.>* One study
highlighted that breathing exercise performed on breast
cancer patients who experienced chemotherapy-induced
nausea and vomiting can help them manage their
symptoms on their own.!” Therefore, training patients on
relaxation breathing exercise to reduce chemotherapy-
induced nausea and vomiting is important for alleviating
or eliminating the distress caused by nausea and vomiting
and improving patients' functional status.

CONCLUSION

This research is the first trial examining the effect of the
relaxation breathing exercise on CINV in patients with
hematological malignancies. The study suggests that RBE
intervention, can alleviate CINV, prevent malnutrition and
provide quality of life in patients undergoing
chemotherapy. The data will be an evidence in clinical
oncology nursing. It will help the other researchers to pave
the way related to this topic.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.

10.

11.

12.

13.

Badr EA, Abdalla HM, Gaafer YA, Kamel MY.
Effect of peppermint inhalation versus Swedish
massage on chemotherapy induced-nausea and
vomiting in children with leukemia: Multi-arm
randomised trial. J Pediatr Nurs. 2024;77:140-51.
Haider A, Azhar A. Symptom Management and
Palliative Care in Hematologic Malignancies.
Manual of Hematopoietic Cell Transplantation and
Cellular Therapies. 2024;549-60.

Sheng L, Zhu Y, Liu Y, Hua H, Zhou J, Ye L. Fear
of cancer recurrence and associated factors in family
caregivers of patients with hematologic malignancy
receiving chemotherapy: A latent profile analysis.
Asia-Pacific J Oncol Nurs. 2024;11(4):100382. 2
Sommariva S, Pongiglione B, Tarricone R. Impact of
chemotherapy-induced nausea and vomiting on
health-related quality of life and resource utilization:
A systematic review. Crit Rev Oncol/Hematol.
2016;99:13-36.

Esser P, Kuba K, Mehnert A, Johansen C, Hinz A,
Lordick F, Gotze H. Quality of life in survivors of
hematological malignancies stratified by cancer type,
time since diagnosis and stem cell transplantation.
Eur J Haematol. 2018;101(3):340-8.

Aapro M. CINV: Still troubling patients after all
these years. Supportive Care in Cancer.
2018;26(1):5-9.

Gupta K, Walton R, Kataria SP. Chemotherapy-
induced nausea and vomiting: pathogenesis,
recommendations, and new trends. Cancer Treat Res
Commun. 2021;26(100278):1-8.

Namazinia M, Mazlum SR, Mohajer S, Abdullah KL,
Salehian M. Structered laughter yoga therapy
program on patients with chemotherapy-induced
nausea and vomiting: A randomized clinical trial.
Asia-Pacific J Oncol Nurs. 2024;11(1):100337.

Luo S, Zhao H, Gan X, He Y, Wu C, Ying Y.
Nomogram model for predicting frailty of patients
with hematologic malignancies — A cross-sectional
survey. Asia-Pacific J Oncol Nurs.
2023;10(11):100307.

Jordan K, Azambuja E, Barrio MAG, Jahn F, Di
Palma M, Scotte F, et al. Going beyond the 2023
MASCC and ESMO guideline update for the
prevention of chemotherapy- and radiotherapy-
induced nausea and vomiting. Eur J Cancer.
2025;222:115451.

Li MY, Yao LQ, Liu XL, Tan JY, Wang T. Effects
of nonpharmacological interventions on symptom
clusters in breast cancer survivors: A systematic
review of randomized controlled trials. Asia-Pacific
J Oncol Nurs. 2024;11(3):100380.

Nelwati N, Noviyani D. The effect of diaphragmatic
breathing on nausea, vomiting and functional status
among breast cancer patients undergoing
chemotherapy. Eur J Oncol Nurs. 2024;70:102548.
Mulhaeriah AY, Achmad EK, Sangkala MS.
Effectiveness of relaxation breathing exercise on

International Journal of Clinical Trials | July-September 2026 | Vol 13 | Issue 3 Page 319



14.

15.

16.

17.

18.

19.

20.

21.

22.

Eksi P et al. Int J Clin Trials. 2026 Aug,13(3):315-320

fatigue in gynecological cancer patients undergoing
chemotherapy. Int J Nurs Sci. 2018;5(4):331-5.
Saoji AA, Raghavendra BR, Manjunath NK. Effects
of yogic breath regulation: A narrative review of
scientific evidence. J Ayurved Integr Med.
2019;10(1):50-8.

Hamasaki H. Effects of Diaphragmatic Breathing on
Health: A Narrative Review. Medicines.
2020;7(10):65.

Kim S.D, Kim HS. Effects of a relaxation breathing
exercise on fatigue in haemopoietic stem cell
transplantation patients. J Clin Nurs. 2005;14(1):51-
S.

Aybar DO, Kilig SP, Cmkir HY. The effect of
breathing exercise on nausea, vomiting and
functional status in breast cancer patients undergoing
chemotherapy. @~ Compl  Ther Clin  Pract.
2020;40:101213.

Molassiotis A, Aapro M, Dicato M, Gascon P, Novoa
SA, Isambert N, et al. Evaluation of risk factors
predicting  chemotherapy-related nausea and
vomiting: results from a FEuropean prospective
observational study. J Pain Symptom Manag.
2014;47(5):839-48.

Tian X, Tang RY, Xu LL, Xie W, Chen H, Pi YP, et
al. Progressive muscle relaxation is effective in
preventing and alleviating of chemotherapy-induced
nausea and vomiting among cancer patients: a
systematic review of six randomized controlled trials.
Supportive Care in Cancer. 2020;28(9):4051-8.
Geng F, Tan M. The effect of acupressure application
on chemotherapy-induced nausea, vomiting, and
anxiety in patients with breast cancer. Cambridge
University Press. Palliative and Supportive Care.
2014;13(2):275-84.

Turan GB, Ozer Z, Sarikése A. The effects of
progressive muscle relaxation exercise applied to
lung cancer patients receiving chemotherapy on
dyspnea, pain and sleep quality: A randomized
controlled trial. Eur J Oncol Nurs. 2024;70:102580.
Wang H, Kwok WH, Yao L. An evidence-based
breathing exercise intervention for chronic pain

23.

24.

25.

26.

27.

28.

29.

30.

management in breast cancer survivors: A phase II
randomized controlled trial. Eur J Oncol Nurs.
2024;71:102625.

Navari RM. Management of Chemotherapy-Induced
Nausea and Vomiting. Focus on Newer Agents and
New Uses for Older Agents. Drugs. 2013;73:249-62.
Navari RM. Olanzapine for the prevention and
treatment of chronic nausea and chemotherapy-
induced nausea and vomiting. Eur J Pharmacol.
2014;722:180-6.

Harris M, Keane M. Random coin tossing.
Probability Theory Related Fields. 1997;109:27-37.
Rhodes VA, McDaniel RW. The index of nausea,
vomiting, and retching: A new format of the index of
nausea and vomiting. Oncol Nurs Forum.
1999;26(5):889-94.

Isenring E, Cross G, Kellett E, Koczwara B, Daniels
L. Nutritional Status and Information Needs of
Medical Oncology Patients Receiving Treatment at
an Australian Public Hospital. Nutr Cancer.
2010;62(2):220-8.

Montazeri AS, Raei M, Ghanbari A, Dadgari A,
Hamidzadeh A. Effect of Herbal Therapy to Intensity
Chemotherapy-Induced Nausea and Vomiting in
Cancer Patients. Iran Red Crescent Med J.
2013;15(2):101-6.

Sahebi AE, Elyasi F, Charati JY, Shahhosseini Z.
Psychological Interventions for Nausea and
Vomiting of Pregnancy: A Systematic Review.
Taiwanese J Obstet Gynecol. 2018;57(5):644-9.
Ulger O, Yagli NV. Effects of Yoga on the Quality
of Life in Cancer Patients. Complement Ther Clin
Pract. 2010;16(2):60-3.

Cite this article as: Eksi P, Oguz S. The effect of
relaxation breathing exercise on chemotherapy
induced nausea and vomiting in patients with

hematological malignancies. Int J Clin Trials
2026;13(3):315-20.

International Journal of Clinical Trials | July-September 2026 | Vol 13 | Issue 3 Page 320




