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Abstract

Background: Cancer treatment accompanies several psychological
pressures some of which reduce the quality of life and cause anxiety
and depression. The present study aimed to investigate the effectiveness
of cognitive-behavioral therapy and mental imagery on the hope and
self-efficacy of patients with leukemia and lymphoma.

Methods: The research method was quasi-experimental with a pretest-
posttest design and a control group. The statistical population of this
study consisted of all male and female patients with leukemia and
lymphoma visiting the hematology department of Ayatollah Rouhani
hospital of Babol in 2019. Of them, 45 patients (15 per group) were
selected using convenience sampling and randomly assigned to two
experimental groups and a control group. The first experimental group
received eight 90-minute sessions of individual cognitive behavioral
therapy and the second experimental group received ten 90-minute
sessions of mental imagery. The control group received no
intervention. The research instruments included the Miller hope scale
(MHS) and cancer behavior inventory (CBI). Data were analyzed using
the analysis of covariance.

Results: Findings suggested that cognitive-behavioral therapy and
mental imagery have a significant effect on patients’ self-efficacy and
hope (Pvalue<0.001). There was no significant difference between the
effectiveness of the two therapies.

Conclusions: Considering the effectiveness of the therapies, they are
suggested to be utilized extensively along with medical and clinical
interventions to improve the psychological well-being of cancer
patients.
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I ntroduction

Cancer entails a wide range of diseases, each of which has
its etiology, treatment options, and prognosis. Most cancer
patients experience some psychological stress from time to
time. In some patients, stress goes away on its own and does
not lead to long-term mental health problems. It can be
considered a natural adaptive response. Others experience more
severe psychological problems that reduce their quality of life
and daily functioning.l? Leukemia is cancer with
hematopoietic malignancies and the increasing number of these
cells in the bone marrow is manifested with or without the

involvement of peripheral blood cells.® Cancer treatment
accompanies several psychological pressures some of which
reduce the quality of life and cause anxiety and depression. For
instance, patients often claim that the psychological side effects
of treatment, such as anger, anxiety, or worry are more severe
than its physical side effects, such as hair loss and nausea.
Some patients may drop out of chemotherapy because of these
psychological problems.*

Cancer-induced crises disturb the mind-body-spirit balance,
but the patients are mostly struck with the feeling of despair
and hopelessness. Affliction with cancer can diminish hope.
Hope has a futuristic design with spiritual aspects and is
considered an inner source to help people express and achieve
positive goals and outcomes, especially in times of uncertainty,
crisis, or stress.> Hope is a coping mechanism for humans to
adapt to problems and even incurable diseases. In addition, it is
described as a healing, multidimensional, dynamic, and
powerful factor playing a major role in coping with loss.

Furthermore, increasing patients’ self-trust and self-
confidence in their ability to care for the disease is a key factor
in active self-management of the disease. Self-efficacy
provides a useful framework to understand and predict
adherence to self-care behaviors and the effectiveness of self-
management in cancer treatment.® Self-efficacies for disease
management is defined as patients’ trust or confidence in
understanding and management of their disease, which mainly
depends on their knowledge of the disease and the importance
of treatment adherence, especially in chronic diseases like
cancer. Perceived self-efficacy affects one’s effort to perform a
task, and those who believe in their self-efficacy redouble their
efforts to tackle obstacles and problems. Self-efficacy in cancer
patients contributes to better adaptation to cancer diagnosis and
improves their quality of life.”

Given that hope and self-efficacy are psychological
constructs, the use of psychological interventions for cancer
patients helps improve these processes and assists them to
experience greater hope and self-efficacy, along with medical
treatments. These psychological interventions in cancer
patients aim to increase their ability to cope with the anxiety of
pain and tolerate medical diagnoses and therapeutic methods.
Cognitive-behavioral therapy (CBT) helps patients identify and
evaluate their negative thoughts. The main theme of the
cognitive-behavioral approach is based on self-help and the
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therapist aims to help patients develop their skills to solve the
current problems and similar future problems.® Studies suggest
that CBT is effective in reducing burnout, improving self-
efficacy for diseases, and increasing life expectancy and
resilience in cancer patients.%1°

Another new psychological approach recently used by
therapists along with medical treatments to control and reduce
psychological symptoms, especially in patients with chronic
diseases, is the therapeutic mental imagery approach.!! It
entails techniques that use imagination and imagery to achieve
the intended results such as reducing pain perception and
anxiety. It is an internal communication that involves the five
senses and its mechanism of action is to create an emotional
mind-body connection.*? Studies show that mental imagery is
effective in reducing anxiety and frustration, the traumatic
effects of disturbing memories and psychological distress, and
spontaneous negative thoughts and dysfunctional attitudes in
cancer patients.314

Given the ever-increasing number of cancer patients and
complications following chemotherapy or other interventions,
and the significance of psychological issues in the recovery of
these patients, and considering the spread of psychological
therapies affecting chronic diseases such as cancer, cognitive
behavioral therapy, and mental imagery were used and
compared in this study to better understand their effectiveness.
Accordingly, this study aimed to investigate the effectiveness
of cognitive-behavioral therapy and mental imagery on the
hope and self-efficacy of patients with leukemia and
lymphoma.

Materials and Methods

This was a quasi-experimental study conducted using a
pretest-posttest control group design. The statistical population
of this study consisted of all male and female patients with
leukemia and lymphoma visiting the hematology department of
Ayatollah Rouhani hospital of Babol in 2019. Of them, 45
patients (15 per group) were selected using convenience
sampling and randomly assigned to two experimental groups
and a control group. Inclusion criteria were affliction with
cancer and being admitted to the hematology ward, patients’
consent to participate in the study, minimum high school
education to understand therapeutic concepts, absence of severe
psychological disorders that require medication, absence of
neurological diseases such as epilepsy and Alzheimer’s, no
addiction to drugs and alcohol, the ability to move hands and
having a mental function, having the ability and the energy to
complete the inventories, and their physicians’ approval for
their participation in the study. Exclusion criteria were
withdrawing from the study, concomitant use of psychedelics,
and patient’s illness during the intervention when the physician
forbids attending therapy sessions.

The study process is summarized into 5 steps. First, 50
patients were selected and randomly assigned to three groups
of 15. Then, a pre-test was conducted. The first group received
8 sessions of cognitive-behavioral therapy, and the second
group received 10 sessions of individual therapeutic mental
imagery, while the third group received no intervention. Then,
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the post-test was conducted using questionnaires filled out by
the three groups.

Miller Hope Scale (MHS): The MHS was developed in
1988 by Miller and Powers. The first version was a 40-item
scale which was later developed into a 48-item scale. The scale
aims to measure individuals’ levels of hope. It is scored on a 5-
point Likert scale (from Strongly Disagree=1 to Strongly
Agree=5). On this scale, 14 items are scored inversely. Since
there is no subscale in this inventory, all items are summed up
to obtain the total score. The scores range from 48 to 240. The
higher the score, the more hopeful the individual.*> Abdi et al.*6
reported a Cronbach alpha coefficient of 0.86 for the
questionnaire.

Cancer behavior inventory (CBI): The CBI is a 33-item
scale with 7 subscales. The subscales include maintenance of
activity and independence, coping with treatment-related side-
effects, accepting cancer/maintaining a positive attitude,
seeking and understanding medical information, affective
regulation, seeking support, and stress management. The total
CBI score was obtained by summing up the scores of 33 items.
In addition, the scores of various factors could be compared. To
do so, the score of each factor is divided into the number of
items in that factor. The minimum and maximum scores in this
scale are 33 and 297, with higher scores indicating higher self-
efficacy of cancer patients.!” Karamoozian et al.'® reported a
Cronbach alpha coefficient of 0.75 for the questionnaire.

Cognitive-behavioral therapy: The cognitive-behavioral
group therapy sessions include the following contents. Session
1: Introducing members with each other in the group;
becoming acquainted with the logic of stress management and
setting therapy goals. Session 2: Reviewing assignments from
the previous week; introducing the concept of stress
management; increasing awareness on physical responses to
stressful events. Session 3: Review assignments from the
previous week; introducing automatic thoughts and starting to
identify cognitive distortions. Session 4: Review assignments
from the previous week; learn to replace logical thoughts
through stress management. Session 5: Reviewing assignments
from the previous week; coping styles (Section 1); introducing
the coping theory; increasing awareness about different coping
styles. Session 6: Reviewing assignments from the previous
week; coping (Section 2), learning and practicing long effective
steps; practicing flexibility/acceptance for overwhelming
stressors. Session 7: Reviewing assignments from the previous
week; identifying useful/harmful sources of social support;
learning new strategies for developing and expanding
supportive networks. Session 8: Reviewing assignments from
the previous week; identifying the features of anger patterns;
learning new strategies for anger assessment and management;
concluding sessions; analyzing and discussing results at the end
of the therapy.

Mental imagery: This intervention was held in ten 90-
minute mental imagery sessions individually with meditation
and gradual relaxation of muscles. In this technique, an
individual visualizes arbitrary changes and ideal states
mentally. This technique is individual and preference-based
and can be implemented through different imaginations
considered exciting and significant by an individual. For
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instance, an individual can visualize pain as a melting pain that
exits like droplets from fingertips. It is also possible to
visualize the fight between immune cells and cancerous or viral
cells as images of an attack by a flock of birds against rats. The
first session was held to make acquaintance and communicate
with patients through individual interviews. This session also
included explaining treatment steps and methods used in a
therapy session in addition to asking about the patient’s
feelings before and during the illness. The session also included
sympathizing with the patient, analyzing the patient’s
conditions and problems, and making preparations for the
process. After that, mental imagery exercises were conducted
(by starting meditation in a peaceful environment, relaxing
muscles gradually, and practicing mental imagery). The mental
imagery exercise was practiced again at another time of the
day. The second session was similar to the first session until the
end. Finally, every patient’s feedback was recorded.

Results

In terms of gender distribution, there were 7 females
(46.7%) and 8 males (53.3%) patients in the cognitive
behavioral therapy group, 7 females (46.7%) and 8 males
(53.3%) patients in the mental imagery group and 8 females
(53.3%) and 7 males (46.7%) patients in the control group. In
terms of age distribution, 5 patients were under 30 years of age
(33.3%), 4 patients were aged 31-40 years (26.7%), 4 patients
were aged 41-50 years (26.7%), 1 patient was aged 51-60 years
(6.7%) and 1 patient was over 60 years old (6.7%) in the
cognitive-behavioral group. In the mental imagery group, 7
patients were under 30 (46.7%), 4 patients were aged 31-40
years (26.7%), 1 patient was aged 41-50 years (6.7%), 2
patients were aged 51-60 years (13.3%) and 1 patient was over
60 (6.7%). There was no significant difference between
cognitive-behavioral, mental imagery, and control groups in
terms of demographic variables such as age and gender. Table
1 shows the mean and standard deviation (SD) of hope and
self-efficacy in the experimental and control groups in the pre-
test and post-test.

To examine the difference between experimental and
control groups in the post-test and to control the effect of the

pre-test according to the research design, the first choice was
the analysis of covariance (ANCOVA). Given that the
normality of data distribution and the homogeneity of the
variances are the main presuppositions of covariance analysis,
the normality of the data showed that hope and self-efficacy
have a normal distribution due to the non-significance of the
Kolmogorov-Smirnov z-test. In addition, to examine the
homogeneity of variances (equality of variances in
experimental and control groups), Levene's test was used,
which was F=1.39 and Pvalue=0.26 for hope and F=0.23 and
Pvalue=0.79 for self-efficacy. Results showed that the
assumption of homogeneity of variances is confirmed and the
analysis of covariance is permissible. Furthermore, to examine
the homogeneity of regression slopes, analysis of variance was
used, which was F=1.06 and Pvalue=0.36 for hope and F=0.95
and Pvalue=0.40 for self-efficacy. This non-significant
interaction showed that the homogeneity of regression slopes is
met. Therefore, the assumption of homogeneity of regression
slopes was confirmed. The non-significant assumption of
homogeneity of covariance was examined using Box’s test,
which was F=1.28 and Pvalue=0.17 and the assumption was
confirmed. Since the assumptions are met, ANCOVA could be
used here. To this purpose, the effect of the independent
variable on each of the dependent variables was examined
using univariate ANCOVA.

As shown in table 2, the results of univariate ANCOVA
were significant for all dependent variables (Pvalue<0.001). It
was concluded that the independent variable has a separate
effect on the dependent variables. To evaluate and compare the
effect of each therapy on the dependent variables, the post hoc
test was used.

As shown in table 3 there was a significant difference
between the mean of the control group with cognitive
behavioral therapy and mental imagery groups in terms of hope
and self-efficacy (Pvalue<0.001); in other words, these
interventions affected the hope and self-efficacy of cancer
patients. However, no significant difference was observed
between cognitive behavioral therapy and mental imagery
intervention.

Table 1. Mean and standard deviation of the variables in experimental and control groups in pre-test and post-test

. CBT Mental imagery Control
Dependent variable Phases MSD MZSD MSD
Hope Pre-test 121.13+19.61 120.66+24.40 119.31+27.79
Post-test 182.00+14.06 189.334£21.45 116.46+25.43
Self-efficacy Pre-test 64.60+10.97 68.86112.22 66.23+12.28
Post-test 95.40+5.84 98.33+6.14 63.69+9.47
Table 2. Results of ANCOVA on the post-test scores of the variables
Variables SS df MS F Pvalue n? Power
Hope 39717.19 2 19858.59 79.26 0.001 0.82 1.00
Self-efficacy 827.75 2 3413.88 87.45 0.001 0.83 1.00
Table 3. LST test for paired comparison of the hope and self-efficacy in the post-test phases
Variables Groups Mean difference SE Pvalue
CBT - Control 77.46 7.55 0.001
Hope Mental imagery - Control 80.51 6.72 0.001
CBT - Mental imagery 3.05 6.45 0.640
CBT - Control 20.96 2.98 0.001
Self-efficacy Mental imagery - Control 33.87 2.65 0.001
CBT - Mental imagery 2.90 2.54 0.260
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Discussion

The present study aimed to investigate the effectiveness of
cognitive-behavioral therapy and mental imagery on the hope
and self-efficacy of patients with leukemia and lymphoma.
This study indicated the effectiveness of cognitive-behavioral
therapy on the hope level of cancer patients, which was
consistent with the findings of the previous studies.’®® To
explain this finding, we can say that the cognitive-behavioral
approach gives individuals the insight that, although they
cannot change definite life events, they can learn how to
change the way of dealing with them. By training behavioral
techniques such as relaxation, the cognitive-behavioral
intervention helps patients to reduce stress. In addition, they
improve and develop their communication skills, relations, and
social activities. These relations help increase patients’ level of
hope. The cognitive intervention used in this study focused on
problem-solving skills and training patients about automatic
negative thoughts. By training them on how to correct the
negative thoughts, it helped them to learn positive self-
expression to apply them in real-life situations. This way,
individuals acquire knowledge on the destructive effects of
negative emotions in life using cognitive and behavioral
techniques and they are motivated to increase their hope and
decrease their negative emotions.?* Hopeful people learn from
bad events by focusing on them and using them to pursue
future goals.

Based on another finding in this study, cognitive behavioral
therapy was effective in the self-efficacy of patients, which was
consistent with the previous findings in this regard.’%122 To
explain the effectiveness of cognitive-behavioral therapy in the
self-efficacy of cancer patients, we can say that training
cognitive behavioral assignments such as functional analysis
and skills training and explaining negative emotions increases
feelings of domination and empowerment in individuals, which
is effective in boosting their therapeutic motivation and hope.?
Cognitive-behavioral therapy for cancer patients allows them to
learn the necessary coping skills to manage disease-induced
stress while believing in an effective self-image and to gain the
belief that they can control the situation.?*

This study also showed that mental imagery was effective
in the hope of leukemia and lymphoma patients, which is
consistent with the findings of the previous studies.’* To
explain this, we can say that relaxation is generally a
prerequisite and prelude to mental imagery, which is the main
theme of human personality and behavior. Personality and
behavior change as mental image changes. All our actions,
feelings, behaviors, and even our abilities are shaped based on
this mental image.l” Mental rotation, mental screening, muscle
relaxation, and cognitive reprocessing skills aim not only to
think about a particular subject, image, and thought, but also to
replace negative thoughts and images with positive ones. They
play a major role in increasing psychological well-being and
hope and reducing internal conflict. It seems that relaxation is
the key to relieving stress, anxiety, and depression. In addition,
by emphasizing the power of the mind and body, mental
imagery assures individuals that they can control horrific
events. Therefore, it plays a role in reducing stress and
depression and increasing hope.
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Another finding of the study indicated the effectiveness of
mental imagery in patients’ self-efficacy. Considering that no
research was found on the effectiveness of mental imagery on
patients’ self-efficacy, results can be considered to be
consistent with similar studies in this regard.?®> When
individuals get into trouble, fail to achieve their goals, and lose
their self-efficacy, mental imagery helps to remove obstacles.
Mental images which are more clear and focused than words
help change the direction of an individual’s thinking. They
combine stimuli and responses and convert knowledge and
awareness into an emotional process. Therefore, individuals
with mental imagery view events from a perspective different
from their usual and conventional point of view. Just as mental
images are visualized, they are compared with other mental
images and evoke other associations, and they are used to
create a completely new combination of images. Comparing,
reviewing, correcting, and combining the images help
individuals create useful images in their mind about how their
world works based on possible chains of mental images,
without being obliged to directly experience those events and
their outcomes.?® Therefore, mental imagery causes individuals
to enjoy high self-efficacy and increase their self-image and
beliefs in lifestyle.

Results of this study indicated no significant difference
between the effectiveness of cognitive-behavioral training and
mental imagery in the hope and self-efficacy of the patients
under study. Due to the changes occurring in living conditions
following cancer, patients encounter many complex problems.
Cancer and all that arises from it, from diagnosis through
treatment and hope of survival are considered a traumatic
event. It is one of the most severe stressors a person may
experience; these patients severely lose their hope and
confidence in their ability to fight the disease. Since hope has a
futuristic design with spiritual aspects and is considered an
inner source to help people express and achieve positive goals
and outcomes, especially in times of uncertainty, crisis or
stress. Therefore, the two therapies had a similar effect on the
patients’ hope and self-efficacy due to the patients’ high levels
of frustration and feeling of inability to control the conditions.?’

Results of this study suggest that the high disease-induced
pressure and distress in such critical conditions necessitate the
patients’ receiving not only medicinal treatments but also such
interventions to cope with the disease more effectively. This
study had some limitations which should be considered when
interpreting the results and generalizing them to other groups. It
should be borne in mind that the participants were cancer
patients; so further research is needed to generalize the results
to other populations, such as normal people or those with other
diseases. Sampling was another limitation of this study, which
further limits its generalizability. In addition, due to the
limitations caused by the COVID-19 pandemic and the loss and
iliness of some participants, it was not possible to assess the
retention of therapy at follow-up, which is recommended for
future research. About the major effect of medical services and
care provided by medical organizations and the type of
insurance coverage for families on the treatment process and
psychological characteristics of patients, it is suggested to
conduct a similar study on individuals while controlling their
socio-economic status and the type of medical service they
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receive. Given the effectiveness of these therapies, it is
suggested to comprehensively and extensively apply them in
medical centers along with medicinal treatments.
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