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Abstract

Introduction: Cancer constitutes a public health problem worldwide. Attention to patients with cancer includes treatments 
such as chemotherapy, which may generate emotional negative reactions. Relaxation techniques have shown to reduce 
anxiety and stress in this population. Materials and Methods: 552 patients of the chemotherapy areas of three hospitals of 
Metropolitan Guadalajara zone were trained in diaphragmatic breathing and guided imagery. Patients were assessed with 
an visual analogue scale, which scored their tension, anxiety or perceived stress before and after relaxation training. 
Results: The mean obtained by the visual analogue scale was 3.24 (SD: 2.8) before and 1.2 (SD: 1.9) after relaxation training 
respectively (p < 0.001). Moreover, differences in means among patients in different hospitals (p < 0.001) were observed. 
Conclusions: Our results highlight the effectiveness of relaxation techniques implemented in patients receiving chemothe-
rapy, reducing perceived stress, anxiety and tension. Health professionals can train patients on the use of relaxation techniques 
during their hospital visits. The generalized practice of these techniques by the patients will improve their state of wellbeing, 
by reducing the emotional affections caused by cancer diagnosis and the treatments.
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Introduction

Cancer is a health problem with high mortality in de-
veloping countries owing to late diagnosis1. One of the 
most widely used treatments to treat advanced stages 
of the disease is chemotherapy. When faced with che-
motherapy, cancer patients may experience stress, 
anxiety, fear, apprehension, anger and frustration, 
among other emotional reactions, deriving from a fee-
ling of lack of control of the situation and an accentuated 
vision of cancer as a disease that is synonymous with 
death2,3. Emotional reactions can hinder the process of 
adaptation to treatment4,5, and without appropriate and 
timely treatment, patients can end up in situations of 
depression, anxiety, sleep problems, poor therapeutic 
adherence and quality of life deterioration6,7.

Psychological stress is the result of a relationship 
between the individual and an environment that is eva-
luated as threatening or overwhelming. It is a percep-
tion by the individual that the environment demands too 
much of him/her, exceeds his/her resources and is 
detrimental to his/her well-being. It should be bore mind 
that individual differences play a significant role in 
stress processes. Predisposing characteristics, motiva-
tions, attitudes and experiences determine how people 
perceive and evaluate demands. This evaluation in-
fluences on coping styles, emotional responses and, in 
the long term, on health outcomes8.

In recent decades, relaxation techniques have been 
used with great success and as a complement to phar-
macological treatments9,10. Particularly, in patients on 
chemotherapy treatment, these techniques have been 
considered an important resource, even for symptoms 
such as nausea and vomiting11. Learning these techni-
ques is simple; however, training and supervision by 
the health professional is initially required through brief 
interventions. Guided imagery and diaphragmatic brea-
thing are widely used to reduce comorbidities such as 
stress, anxiety and depression, and for this reason they 
were selected for the present study12,13. In addition, 
they are useful for: a) relieving muscle tension, pain 
and discomfort, b) reducing sympathetic activation, 
c) achieving a state of serenity and eliminating subjec-
tive tension, d) being able to sleep and rest, e) focusing 
on the bodily sensations of here and now and diverting 
attention from catastrophic thoughts, and g) as a co-
ping strategy to give a sense of control of situations14.

Relaxation through diaphragmatic breathing is easy 
to learn and, once trained, it can be practiced in any 
context. It is a skill that requires twice or thrice daily 
practice for approximately 15 or 20 minutes to achieve 

the desired results. It involves carrying out five basic 
steps: a) getting the inspired air to go to the lower part 
of the lungs, b) getting the inspired air to go to the lower 
and middle part of the lungs, c) achieving a full inspi-
ration, d) obtaining a more complete and regular 
expiration, and e) establishing adequate respiratory al-
ternation14. On the other hand, guided imagery consists 
in the conscious and voluntary creation of mental re-
presentations of objects, places, people, situations or 
oneself.

The purpose of the present study was to assess the 
efficacy of the relaxation techniques used to reduce the 
symptoms of tension, anxiety or stress perceived by 
cancer patients who received chemotherapy on an 
outpatient basis at three hospitals from Guadalajara, 
Jalisco, Mexico.

Material and methods

Participants and scenarios

Between April 2014 and November 2015, diaphrag-
matic breathing and guided imagery techniques were 
applied to 588  patients in the chemotherapy areas of 
three hospitals in the Metropolitan Area of ​​Guadalajara: 
Specialty Hospital and Obstetrics and Gynecology Hos-
pital of the Mexican Institute of Social Security, which 
serves affiliated population, as well as in the Jalisco 
Institute of Cancerology, whose patient population has 
no Social Security. At the Specialty Hospital chemothe-
rapy area, drug administration services are offered to 
cancer patients, as well as to patients with rheumatoid 
and immune system diseases; treatment administration 
is carried out in cubicles for a maximum of three people 
per area. In the other two hospitals, the chemotherapy 
units offer treatments only to population with cancer, 
and in these institutions, the rooms are large and are 
shared by several patients, with a group environment 
being perceived. For the present work, 36 evaluations 
were excluded because they involved patients with Lu-
pus or patients who did not complete the evaluation 
scale at any of the assessment time-points.

Procedure

For the application of the relaxation techniques, nine 
psychology, nursing and medicine students who provi-
ded social service or professional practices within the 
navigation program to help cancer patients and their 
families at the University of Guadalajara were trained 
to apply the program and supervised. This program, 
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hereinafter referred to as “patient navigation program”, 
has as its central objective to benefit the patient with 
cancer and his/her family by facilitating, with professio-
nalism and warmth, the overcoming of barriers in order 
to achieve comprehensive and timely care and, through 
interinstitutional and social links, have access to servi-
ces such as psychoeducation, emotional accompani-
ment and training in relaxation techniques. In addition, 
the program has the purpose to contribute to the trai-
ning of human health resources, to promote ethical 
treatment and to improve healthcare practice through 
research.

Prior to the application of the relaxation techniques, 
a climate of trust (rapport) was established with the 
patients who were receiving their chemotherapy treat-
ment. Then, they were explained the benefits of 
practicing relaxation techniques within the oncological 
process and were invited to participate in relaxation 
and complete the first part of the assessment to parti-
cipate in the present study.

During the intervention, using the modeling techni-
que, the facilitator instructed the participants to ade-
quately perform diaphragmatic breathing. Once they 
performed it correctly, they were invited to close their 
eyes and attentively listen to the facilitator’s voice, who 
guided them through a particular scenario, which was 
chosen according to the characteristics of the group or 
preferences of the people with whom the exercise was 
being carried out. Subsequently, the characteristics of 
the chosen scenario (forest, beach, tulip field, tropical 
forest or swimming with dolphins) were described by 
the facilitator, modulating his/her voice, alternating 
short and long pauses according to the characteristics 
of the scenario in question. Finally, a subsequent eva-
luation was carried out and feedback on patients’ ex-
perience was encouraged. The entire procedure lasted 
between 40 and 60 minutes.

Instrument

A visual analogue scale was designed to measure 
the level of tension, anxiety or stress the participant 
was feeling before and after the relaxation technique 
application. The instrument was planned to be simple 
and quick to answer. The first part asks for sociodemo-
graphic and clinical information such as age, place of 
residence, level of education, marital status, diagnosis, 
chemotherapy cycle or number that is being received, 
and it also inquires whether it is the first time the ins-
trument is being applied or how many times has been 
it applied before by any navigator. In the “Before the 

technique” instructions, the patient is asked to rate his/
her level of tension, anxiety or stress at the moment in 
a scale of 0 to 10, where 0 is very relaxed and does not 
feel any tension, anxiety or stress, and 10 represents the 
most intense sensation the patient has had in his/her life 
with regard to the indicated conditions. After the relaxa-
tion technique is applied, the patients are asked to read 
the “after the technique” instructions and re-score their 
level of tension, anxiety or stress under the same crite-
ria, with the possibility of finally writing down in a narra-
tive way some observation or recommendation regar-
ding the applied technique.

Statistical analysis

The analyses were carried out using the Statistical 
Package for Social Sciences (SPSS®) program, ver-
sion  20.0. Frequencies, percentages, means and SD 
were obtained to describe patient sociodemographic 
and clinical characteristics.

The Kolmogorov-Smirnov and Shapiro-Wilk normality 
tests were used, with normal distribution of data being 
found. Student’s t test was used for paired data to com-
pare the means of the scores obtained in the relaxation 
technique pre- and post-application assessment with the 
visual analogue scale.

A variable was created based on the differences ob-
tained between the assessments before and after the 
relaxation application. With this variable, a t-test for in-
dependent samples was carried out to find out if there 
were differences in tension, anxiety or stress reduction 
between patients by gender and between those “without 
Social Security” and “with Social Security”.

Ethical aspects

There is a collaboration agreement between the Uni-
versity of Guadalajara and the participating hospitals to 
offer various services to cancer patients through the 
patient navigation program. In accordance with article 
11.3 of the Official Mexican Standard NOM-012-
SSA3-201215, which establishes the criteria for the exe-
cution of research projects for human health in cases of 
investigations without risk or with minimum risk, infor-
med consent is not required. The purpose of publishing 
the evaluation results was verbally explained to the pa-
tients, clarifying that the information would be confiden-
tial and explaining that they were free withdraw from the 
study at any time. In addition, the research was conduc-
ted in adherence to the ethical principles established by 
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the Declaration of Helsinki for research with human 
beings.

Results

Total sample included 552 cancer patients. Average 
age of participants was 50 ± 15 years. Around 83% of 
the sample were women and 51% did not have Social 
Security (Table 1). Visual analogue scale mean scores 
were 3.24 (SD: 2.8) in the pre-relaxation assessment 
and 1.2 (SD: 1.9) in the post-relaxation assessment 
(Fig. 1). A statistically significant difference was obtai-
ned between the means of these two evaluations, with 
a p-value < 0.001.

It should be noted that, of the 552 assessed patients, 
389 (70.5%) perceived a lower level of tension, anxiety 
and stress, 149 (27%) had the same score before and 
after the technique and only 14 (2.5%) scored higher in 
the perception of tension, anxiety or stress after the 
relaxation technique.

With the variable generated with the difference be-
tween the assessment before and after the relaxation 
technique in the visual analogue scale, no statistically 
significant differences were obtained according to gen-
der (p = 0.11). Conversely, a statistically significant di-
fference was found between patients “without Social 
Security” and “with Social Security”, with a p-value 
< 0.001, with an average of 3.15 ± 3.04 in the previous 

evaluation and 1.45 ± 2.17 in the subsequent evaluation 
being observed for the people “without Social Security”, 
whereas in the people “with Social Security”, average 
values were 3.4 ± 2.46 and 1.01 ± 1.51, respectively 
(Fig. 2).

Discussion

Our results show a decrease in the levels of tension, 
anxiety or stress perceived by cancer patients after the 
application of relaxation techniques during chemothe-
rapy. These patients usually experience, among other 
physical and psychological symptoms, tension, anxiety 
or stress during treatment administration16-18, and stress 
in particular has been associated with a deterioration 
of the immune system capacity to defend the body19,20.

An experimental study that assessed the benefits of 
guided imagery daily practice for a week in patients 
with breast cancer, showed that those who received the 
relaxation training showed a significant decrease in 
insomnia, pain, anxiety and depression, in contrast with 
those who did not receive such training, who had more 
symptoms of nausea, vomiting and loss of appetite, 

Figure 1. Comparison of scores before and after the use 
of the relaxation technique.

0

0.5

1

1.5

2

2.5

3

3.5

Previous assessment Posterior assessment

V
is

ua
l a

na
lo

gu
e 

sc
al

e 
sc

or
e

3.24 ± 2.8

1.2 ± 1.9

Figure  2. Comparison of the levels of tension, anxiety or 
stress perceived between people without and with Social 
Security.
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Table 1. Sample characteristics central tendency, 
dispersion and frequency measures and percentages 

m ± SD* n (%)**

Age 50 ± 15

Gender
Females
Males

459 (83.2)
93 (16.8)

Social Security
Without Social Security
With Social Security

284 (51.4)
247 (44.8)

Marital status
Single 
Married
Divorced
Widowed
Cohabitating

122 (22.1)
348 (63)
25 (4.5)
46 (8.3)
4 (0.7)

Occupation 
Employed
Unemployed

177 (32.1)
339 (61.4)

*mean ± standard deviation
**Frequency (percentages)
Missing data are not specified in the table.
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among others16. Similar results were obtained in the 
study by Masafi, Rezaeib and Ahadic21, who observed 
a decrease in the level of anxiety in the experimental 
group and an increase in the control group. In addition 
to relaxation training, Masafi et al. associated the use 
of biofeedback in the experimental group of breast can-
cer patients after measurement in three chemotherapy 
sessions.

On the other hand, Charalambous et al.9 carried out a 
longitudinal study to verify the efficacy of guided imagery 
and progressive muscular relaxation for the treatment of 
anxiety and depression in patients with breast and pros-
tate cancer who received chemotherapy. They accompa-
nied their analyses with the use of biomarkers such as 
cortisol and the amylase-α enzyme, with the combination 
of techniques for mediating the physiological response 
and the reduction of perceived stress being found effec-
tive. These authors also highlight the scientific evidence 
on the high incidence of anxiety and depression asso-
ciated with patients receiving chemotherapy, which threa-
tens treatment compliance and thereby quality of life. 
They propose that the intervention of these patients de-
mands a more comprehensive treatment, beyond the 
sole use of pharmacological treatment.

Relaxation techniques have also been tested as a 
resource for the treatment of pain in cancer patients. 
One study used the guided imagery technique for the 
treatment of pain in patients with cancer, with the tech-
nique being found to be effective in two thirds of their 
sample. In addition, the patients of this study reported 
the added benefit of a decrease in pain-associated 
anxiety, since the technique favored the sense of control 
over this symptom, contributed to a change in the per-
ception of pain and to increase treatment efficacy10.

Regarding diaphragmatic breathing, Hayama et al.22 
carried out a before/after evaluation study using only 
diaphragmatic relaxation training in women diagnosed 
with any type of gynecological cancer who received 
adjuvant chemotherapy. Twenty-five patients comprised 
their sample, which was divided in two groups. One of 
the groups received diaphragmatic breathing training. 
The anxiety-stress and fatigue scores in patients of the 
experimental group were significantly lower in the pos-
ttest assessment than in the control group. On the other 
hand, Qing-Hua Song et al.23 used diaphragmatic brea-
thing combined with progressive muscle relaxation and 
reported an experimental study that showed that trai-
ning in these techniques reduces adverse psychologi-
cal reactions such as anxiety.

Of note, in the aforementioned studies, it is the Eas-
tern countries that promote the use of relaxation 

techniques to a larger extent. Our study contributes to 
raise awareness in the West on the benefits that trai-
ning in these techniques has on cancer patients recei-
ving chemotherapy.

Regarding the statistically significant differences in 
patients with Social Security in comparison with those 
who do not have it, it is important to note that, in the 
first scenario, some patients receive treatment in indi-
vidual rooms or in a context of up to three people, 
which promotes a climate of greater privacy. Isolation 
during the application of relaxation techniques favors 
an environment of tranquility and can contribute to re-
duce distractors that alter concentration. Unfortunately, 
due to the high demand for care in tertiary care public 
hospitals of our country, sometimes privacy during 
treatment administration is not viable.

The present study has some limitations. First, the 
lack of a control group, which prevents the differences 
in the scores of the pretest and posttest evaluation from 
being contrasted. Second, it does not report the fo-
llow-up of patients who received the diaphragmatic 
breathing and guided imagery techniques. Currently, as 
part of a project to evaluate the efficacy of the naviga-
tion program actions, work is being done on this 
aspect: on one hand, to find out whether the recom-
mendation to practice these techniques at home or 
other environments is followed by patients and, on the 
other, to verify the long-term effect of the use of these 
relaxation techniques. Finally, the existence of multiple 
health professionals applying the technique might be a 
confounding variable; therefore, we consider it would 
be worthwhile carrying out a more rigorous and contro-
lled follow-up, to avoid, for example, that those who 
apply the technique also cause differences between 
hospitals.

Conclusion

Our study adds to the scientific evidence for promo-
ting the training of health personnel on the application 
of these techniques, with the purpose to improve me-
dical attention and comprehensive care for cancer pa-
tients receiving chemotherapy treatment. In addition, it 
demonstrates the efficacy of relaxation techniques to 
reduce tension, anxiety or stress perceived during che-
motherapy administration. Experimental studies have 
already proven the efficacy of relaxation in the treat-
ment of pain, nausea, vomiting, insomnia and other 
symptoms in similar samples. The differences in the 
decrease of tension, anxiety or stress between the di-
fferent hospitals of our study suggest the influence of 
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the context to facilitate the application of the techni-
ques, with more private environments that reduce the 
probability of distractions or interruptions during prac-
tice being preferable.

Relaxation techniques are strategies that can be tra-
ined and administered by interested health personnel, 
with the advantages of not being costly or time-consu-
ming, in addition to contributing to well-being in this and 
other hospital care contexts, and may increase in the 
user the perception of quality care by the health team.
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