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Abstract

Background: Cancer disease is considered one of the basic health problems in the world, which threatens the health of human life.
It causes numerous personal, family and social damages in physical, psychological, and social dimensions.
Objectives: The present study aimed at investigating health literacy and cognitive dysfunction on the quality of life of cancer
survivors to make better decisions for the daily functioning, quality of life, and work capacity of cancer survivors so that their lives
can be spent with more peace and less stress.
Methods: With a descriptive correlational design, 350 cancer survivors of the Cancer Research Cancer, Shahid Beheshti University
of Medical Sciences (Shohaday Tajrish Hospital) from September 2021 to November 2021, who had been treated for at least one year,
volunteered online and in person. The questionnaires were the Cognitive Failure Questionnaire, Cancer Health Literacy Test, and
Quality of Life in Adult Cancer Survivors questionnaire.
Results: Pearson correlation showed a negative relationship between cognitive dysfunction and quality of life; so, path analysis
showed that 25% of the quality of life is predicted by cognitive dysfunction, but cancer health literacy was not correlated with the
quality of life of cancer survivors.
Conclusions: According to the findings, the optimization of cognitive functions after treatment was emphasized to increase the
quality of life of cancer survivors.
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1. Background

Cancer is a major health problem and one of the
leading causes of death worldwide. By 2020, 10 million
people will be victims and it is predicted that 19.3 million
new cases will be identified, and by 2040, the incidence
of cancer will increase by 47% (1). From the end of the
20th century, the death rate from cancer in 2018 has
decreased by 31%. In the United States in 2021, out of 1.2
million new cases of cancer, 1.2 million have survived (2).
In Iran, 131 000 people have been diagnosed with cancer,
of whom 79 000 have died of cancer and 52 000 have
survived (3). The number of cancer survivors seems to
have increased due to the continuous improvement in
screening and treatment. Despite these improvements,
many of them suffer from therapeutic side effects.
There are 3 types of complications, including acute
(occurring during treatment and lasting for a short time),

chronic (occurring during treatment, lasting months
and years), and delayed (occurring months, even years
after treatment). Cancer treatment includes surgery,
chemotherapy, radiation therapy, hormone therapy, or
a combination of these methods. These therapies have
many physical and psychological side effects that reduce
the abilities and activities of the patient’s daily life (4). The
most important side effects are psychological problems
such as stress, anxiety, depression, fear of recurrence,
cognitive problems, sleep and sex; physiological problems
such as hair loss, appearance and body image concerns,
pain, fatigue, nausea, difficulty breathing, vomiting; social
problems such as social isolation, loss of social role and
performance, intellectual concerns about the family, and
financial problems (5-7) have all been pointed out, which
ultimately worsen the quality of life (8).

According to the World Health Organization (WHO),
quality of life is a person’s perception of his or her position
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in life in terms of culture, the value system in which
he or she lives, and goals, expectations, standards, and
priorities. So, it is a completely subjective issue and
is based on people’s understanding of different aspects
of life. In other words, high quality of life increases
patients’ adaptation and desire for complete treatment
with minimal harm, and controls and overcomes the
experienced symptoms (9). Research shows that one
of the determining factors in the quality of life is the
patient’s level of cognition, which plays an important role
in patients’ decision-making and behavior. Cognition is
defined as any type of information processing, mental
function, or thought activity such as thinking, reasoning,
remembering, imagining, or learning (10). However, drug
therapies for cancer can have acute and long-term effects
on cognitive function (11). Cognitive failure is the failure
of a person to do things that he or she would normally
be able to do. In other words, cognitive dysfunctions
are a set of cognitive errors that occur when performing
tasks that a person usually accomplishes (12). Cognitive
dysfunctions can be a worrying side effect of cancer and
their treatment that seriously affect the quality of life and
productivity at work. Studies show that about 30% of
patients with breast cancer develop cognitive dysfunction
before chemotherapy and up to 75% after chemotherapy
(13). Cancer and its therapies (chemotherapy) mainly
affect the areas of attention, concentration, executive
function, processing speed (14), and visual, verbal and
linguistic memory (15), which can persist for years after
treatment and ultimately worsen the overall quality of
life as well as the recovery of patients is compromised
(16-19). A study by Crouch et al. (20) found that cognitive
impairment in survivors was associated with age, sleep,
receiving chemotherapy, neuropsychological symptoms,
and poor quality of life. Recent studies show that along
with cognitive dysfunction, patients’ health literacy levels
can also be decisive (21).

In the meantime, behavioral changes through
health literacy to play an active role in medical
decision-making are a prerequisite for informed
healthcare decision-making. The WHO considers health
literacy to be one of the most important determinants of
health, which is related to a wide range of health findings
(22). The medical institute defines health literacy as the
ability of individuals to access, process, and understand
the basic information and services needed to make
appropriate health decisions (23). This concept is of
particular importance in the health system, especially
in the community of people with cancer. Because they
have to make important decisions that ultimately have
a major impact on treatment and their future. Since
health literacy covers all aspects of health care such as

prevention, screening, and diagnosis, it is considered the
basis for the health care delivery system (24, 25). Patients
and survivors can differ in health literacy, which refers to
their ability to understand health information. Patients
with high health literacy can easily understand written
medical information and hospital forms (26). Research by
Song et al. (27) has shown that reading drug labels and
understanding prescription guidelines explain the paths
that health literacy takes to adherence to medication
and quality of life. Health literacy predicts quality of
life-related to physical and mental health (28). Studies have
shown that health literacy factors reflect social support,
the guidance of health systems, understanding of health
information, and active interaction with providers who
have little or no relationship with the mental health base
and little or no relationship with the physical health base
(17, 29). Several factors that act as mediators influence the
relationship between health literacy and quality of life.
We can mention cultural characteristics, geographical
location, self-efficacy, perceived social support, age,
level of education, and health skills (30-34). As a result,
it may affect the relationship between health literacy
and quality of life (35). Age has a negative effect on 3
dimensions of health literacy: Health care system, health
promotion, and disease prevention. As a result, it can be
found that older patients have more difficulty finding
information about mental health management (36).
Poor health literacy can affect the function of cancer
patients: Poor health, limited access to health care,
reduced understanding of medical information, lack of
interaction with physicians and health care personnel,
and inconsistencies with treatment plans (37). They have a
higher risk of hospitalization and increased mortality than
people with higher health literacy (38). However, little is
known about the relationship between health literacy
and quality of life. Reading pen-paper and computer
questionnaires is difficult to identify in clinical settings;
so, literacy screening is not routinely performed and
illiterate people tend to hide their reading problems and
may even avoid medical care (39). Regarding colon cancer,
Halverson et al. (21) believe that low health literacy is
associated with low physical activity, increased smoking,
lower quality of life, and higher mental distress. In
another study, health literacy was not recognized as a
risk factor for poorer quality of life (35, 39, 40). Thus, the
quality of life of cancer survivors, on the one hand, is a
function of cognitive activism, which is associated with
numerous deficiencies after treatment, and on the other
hand, adequate health literacy, which also facilitates the
treatment process. Therefore, this study will try to answer
the question: What is the role of cognitive dysfunction and
health literacy on the quality of life of cancer survivors?
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2. Objectives

Studies showed that cognitive functions and health
literacy are two important factors in the quality of life
of people and cancer and its treatment can cause many
psychological problems in the quality of life of survivors.
Therefore, the study of these two structures to improve
and increase the quality of life of cancer survivors leads
to better knowledge, more appropriate decisions, and the
creation of a comprehensive care plan.

3. Methods

This research was conducted with a descriptive
correlational design on cancer survivors from the Cancer
Research Center of Shahid Beheshti University (Shodai
Djirish Hospital) in 1400. The inclusion criteria for the
research sample were: (1) having at least 18 years of age;
(2) having at least general literacy (reading and writing,
etc.); (3) at least 1 year after their last treatment without
relapse; and (4) completing a written consent form. The
exclusion criteria included: (1) being under 18 years of age;
(2) people who relapsed after several years of recovery; and
(3) recovering people who did not answer the questions
completely were excluded from the present study (Table
1).

Table 1. Demographic Information

Variables Frequency (%)

Education

High school 59 (16.9)

Diploma 104 (29.7)

Associate degree 26 (7.4)

Bachelor’s degree 102 (29.1)

Master’s degree 52 (14.9)

PhD 7 (2)

Marital status

Single 36 (10.3)

Married 281 (80.3)

Divorced 20 (5.7)

Widow 13 (3.7)

3.1. Determine Sample Size and Method

Using Kline (41) in correlation schemes, the sample
population can be considered 2.5 to 5 times the number
of females, resulting in 350 cancer survivors non-random,
voluntarily (in person, online) from 1 October to 30
December 1400 participated. The age range of survivors in

the sample group was 29 to 74 years with an average of 46
years and a standard deviation of 10.75 years.

3.2. Measuring Tools

In this study, a Cognitive Failure Questionnaire (12),
Cancer Health Literacy Test (22), and the Quality of Life of
Adults surviving Cancer (5) were used.

3.2.1.Cognitive Failure Questionnaire

This questionnaire is one of the tools that is widely
used in the evaluation of cognitive processes, from the
age of 18 to 85 years (12). This questionnaire has 25 items
with 3 subscales of distractibility (9 items), forgetfulness (8
items), and false triggering (8 items). In this questionnaire,
participants are asked to indicate with a 5-point Likert scale
how many of the errors described in the questionnaire
have been experienced. The scores obtained are among the
correct answers with a range of zero to 100 and are scored
from the absence of error to the highest level of error.
Scores are zero (never), 1 (very rarely), 2 (occasionally), 3
(quite often), and 4 (very often). Broadbent et al. (12),
obtained Cronbach’s alpha coefficient of the Cognitive
Failure Questionnaire 0.96. In their research, Zanesco et
al. (42), obtained the Cronbach’s alpha coefficient of this
questionnaire between 0.91 and 0.94 with high internal
coordination. In an internal study, the retest validity of
this questionnaire with a 1-month interval of 0.77 and
Cronbach’s alpha coefficient of 0.83 was reported (43). In
this study, Cronbach’s alpha coefficient was 0.77.

3.2.2. Cancer Health Literacy Test

The Cancer Health Literacy Test is one of the tools
used to assess the health literacy of patients with cancer
ranging in age from 18 to 93 years. The 30-item test,
which deals with cancer treatment, drug side effects,
and other related topics, was conducted in 2011 and
2013 at the University of Virginia and oncology clinics.
This one-dimensional test includes knowledge (a survey
of cancer knowledge and feedback on cancer), skills
(for example, the ability to read medication labels,
appointment cards, and insurance forms), and items
that require a combination of knowledge and skills. The
cancer health literacy test is provided to the subject to
choose the correct answer to each material from the
options provided. Scoring is based on the number of
correct answers ranging from 0 to 30. The higher the
number of correct answers, the higher the score and the
higher the literacy level. Response to the materials takes
between 10 and 15 minutes (22). In the study of Echeverri
et al. (44), the validity of the health literacy test in the
Spanish version was estimated to be 0.88. In this study,
Cronbach’s alpha coefficient was 0.71.
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3.2.3. Quality of Life in Adult Cancer Survivors

Avis et al. (5) designed this tool for adult cancer
survivors, who have been diagnosed with cancer for at
least 1 to 5 years, ranging in age from 29 to 92 years, with
47 items and 12 domains (7 are considered generic and
5 cancer-specific). The general dimension covers areas
that are not necessarily related to cancer: Physical pain,
positive feelings, negative feelings, cognitive problems,
sexual problems, social avoidance, and fatigue. The
cancer-specific dimension includes cancer-related areas:
Financial problems caused by cancer, family-related
distress, distress over recurrence, apparent concerns,
and the benefits of cancer (for example, article 32: You
found that cancer helped you better deal with problems).
Answers are scored on a 7-point Likert from 1 to 7 (1 (never),
2 (seldom), 3 (sometimes), 4 (about as often as not), 5
(frequently), 6 (very often), 7 (always)). Scoring is the realm
of inverse positive emotions. In the general dimension,
the range of each domain is from 4 to 28, and by adding
the scores of each of the 7 domains, the total score is
obtained with the range of 28 to 196. In the cancer-specific
dimension, cancer benefit scores are reported separately,
and the sum of the scores of the 4 areas (excluding the
cancer benefit area) is shown in the range of 16 to 112 (three
items multiply the family-related helplessness score by
1.33). The lower the score, the higher the quality of life and
higher scores indicate more problems or lower quality of
life (5). In Avis et al.’s study (5), Cronbach’s alpha coefficient
was 0.72 and the retest was 0.72. In another study by Sohl
et al. (45), Cronbach’s alpha coefficients for 12 domains
were reported to be 0.70 to 0.91 with good convergent and
divergent validity and retest higher than 0.70 with high
internal coordination. In Iran, Cronbach’s alpha range for
the 2 dimensions of the questionnaire was 0.74 and 0.93
with internal coordination of 0.99 (46). In the present
study, Cronbach’s alpha coefficient was calculated for the
general dimension of 0.92 and the specific dimension of
0.81.

4. Results

The statistical characteristics (such as the lowest, the
highest, dispersion indices, and indices of the tendency to
the center, etc.) of the measurements obtained from the
research questionnaires, separated by three variables, are
shown in Table 2.

As can be seen in the table above, the skewness values
of all variables are negative, which shows that most of the
people in the sample group have scored higher than the
average in these variables.

To analyze the data, firstly, the relationship between
the research variables is used through the Pearson torque

correlation method, and its results are shown separately in
the total scores of each variable in Table 3.

As can be seen in the table above, there is a significant
but weak correlation between cognitive dysfunction
with quality of life (r = -0.237) and a positive but weak
correlation with cancer health literacy (r = 0.193). In
other words, with increasing cognitive dysfunction,
the quality of life in the sample group decreases, while
increasing cognitive dysfunction is associated with
increased cancer health literacy. Quality of life has no
significant relationship with cancer health literacy.

According to the results of the assumption of linearity,
to test the research hypotheses, 2 models of linear and
nonlinear regression (curves) are used and the results are
shown in Table 4.

As can be seen in Tables 2 - 4, the regression coefficient
in the linear model is statistically significant for cognitive
dysfunctional variables (F = 20.75, P < 0.01) at a level of
less than 0.01 and the quality of life can be measured.
It predicted the basis of this variable; but cancer health
literacy (F = 0.63, P < 0.183) has no statistically significant
relationship with quality of life. The value of 2R for this
model and the dysfunctional variable is 0.112. Thus, it
can be concluded that about 11% of the quality of life is
explained by the variable of cognitive dysfunction.

On the other hand, regression coefficients for the
cognitive dysfunction variable in the nonlinear model (F =
21.82, P < 0.01) are also significant at a level less than 0.01.
Thus, coefficient 1 b (6-11-11) is negative and significant and
coefficient 2 b (0.034) is positive and significant. The 2R
value for this model is 0.25. Thus, it can be concluded that
about 25% of the quality of life of adults surviving cancer is
explained by the variable of cognitive dysfunction.

5. Discussion

In the present study, it has been shown that cognitive
dysfunction with a high correlation explains 25% of the
quality of life in adult cancer survivors, and cancer
health literacy without correlation with the quality of
life cannot predict it. The role of cognitive dysfunction
on the quality of life has been aligned according to the
results of many research (13-18, 20). Evidence shows that
cognitive domains such as memory, processing speed,
attention, and executive and motor function are damaged
after chemotherapy, radiation therapy, and hormone
therapy. Cognitive changes create unique challenges
for individual recognition and management. Firstly,
cognitive changes may not be obvious and these deficits
and disorders may not be assessable by standard objective
neuropsychological assessments. Secondly, cognitive
changes may be compounded by other problems that
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Table 2. Characteristics of Descriptive Statistics of Research Variables

Variables Mean ± SD Crookedness Minimum Maximum

1. Cognitive dysfunction 82.64 ± 14.41 -0.44 37 115

2. Quality of life 207.69 ± 40.07 -0.19 107 313

3. Health literacy 20.39 ± 4.05 -0.45 7 27

Table 3. Correlation Coefficients Between Research Variables

1 2 3

1. Quality of life -

2. Cognitive dysfunction -0.237 a -

3. Cancer health literacy 0.19 a 0.043 -

a P < 0.01.

are commonly associated with cancer and its treatment,
such as depression. Thus, the use of both objective and
subjective assessments may help to describe cognitive
dysfunction (20).

Chemotherapy disrupts cellular processes and
cell division and can lead to increased levels of
inflammatory components during and after treatment,
especially cytokine receptors (15). Elevated levels of
proinflammatory cytokines and white matter damage may
contribute to cognitive dysfunction and the decreased
hypothalamic-pituitary-adrenal axis activity may be
associated with exposure to higher doses of chemotherapy
(intra-arterial and intrathecal methods) (14).

In addition, people undergoing chemotherapy
constantly show white and gray matter changes in their
brains that are associated with cognitive dysfunction (20).
In longitudinal studies, patients receiving chemotherapy
show a reduction in gray matter mainly in the bilateral
areas of the forehead and hippocampus and have only
a slight improvement in the gray matter within 1 year
after chemotherapy compared to patients, who do not
receive chemotherapy. For example, in a study, changes in
total gray matter volume were observed in breast cancer
survivors after 20 years (16).

Furthermore, people who have undergone radiation
therapy in addition to chemotherapy have impaired
verbal memory, attention, and motor function due
to changes in white matter, which may lead to white
matter repair and recovery in the years after radiation
therapy. Numerous factors such as age, dosage, shorter
treatment, concomitant treatment or immediately after
chemotherapy, and larger amounts of radiation therapy
are involved in cognitive dysfunction that can lead to
severe and even irreversible memory loss years after
treatment is completed. As a result, monitoring the

cognitive and daily functioning of patients undergoing
radiation therapy is essential. Cognitive changes and
the resulting impairments can be related to cancer
itself, such as the posterior glands, which lead to
vision impairment. The location and movement of
the lesion (the rate at which the gland grows that can
lead to destruction, displacement, and penetration into
brain tissue) affect the presence, severity, and pattern
of cognitive changes in patients with the gland (14).
However, to reduce cognitive dysfunction and increase
the quality of life of cancer survivors, research shows
that non-pharmacological interventions may improve
cognitive function in these individuals. Interventions such
as cognitive education, physical activity, yoga, meditation,
imagery, mindfulness, music, mindfulness-based therapy,
and cognitive-behavioral therapy can be effective through
various mechanisms such as immunity enhancement,
neurological correction, stress reduction, cognitive
training, and restoring attention function (47).

Another finding of the research on the role of quality
of life on the health literacy of cancer survivors showed
that cancer health literacy is not an independent risk
factor for the quality of life in cancer survivors, which is
consistent with previous studies (27, 30, 35, 38, 40). The lack
of a relationship between cancer health literacy and the
quality of life of cancer survivors does not mean that there
is no relationship between health literacy and quality of
life in general. As mentioned in the research background,
health literacy studies with different qualities of life show
different results. For example, Panagioti et al. (28)
examined the role of health literacy in 4 dimensions
of quality of life, only 2 of which were predictable and
unrelated to the other 2 (especially the social dimension).
Or in the research of Couture et al. (30), no relationship
was found between health literacy and physical and
psychological dimensions of quality of life.

In their research, Nilsen et al. (38) concluded that
health literacy after controlling the socio-psychological
dimension and age is not related to the quality of life.
Song et al. (29) found that health literacy was positively
related to the psychological dimension of quality of life
in patients with prostate cancer, while it was unrelated
to the physical dimension of quality of life. Some studies
show that quality of life varies depending on high or low
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Table 4. Linear and Nonlinear Regression Analysis to Predict the Quality of Life Based on Cancer Health Literacy

The Preceding Variables
Linear Model Nonlinear Model

b β P F R2 B1 B2 P F R2

Cognitive dysfunction -0.67 -0.223 0.01 20.75 0.112 -6.11 0.034 0.01 21.82 0.25

Cancer health literacy 0.92 0.092 0.083 0.635 0.002 -6.1 0.184 0.153 1.88 0.011

levels of health literacy (31). For example, people with low
health literacy but a coordinated care system (inpatient,
outpatient, and home care) improve their quality of life
after treatment, while people with moderate to high
health literacy have no change in their quality of life
(26). In another study, there was a direct relationship
between low health literacy and academic achievement
with a physical dimension, but there was no relationship
between high health literacy (37).

The findings of a study by Hahn et al. (40) showed
that education level, gender, and the presence of chronic
disease are not good predictors of health literacy and
are not related to the quality of life, while in another
study (32), education was the main factor related to health
literacy. This meant that people with higher levels of
education had a better ability to find and understand
health problems, signs, and symptoms. In addition, some
other studies have shown that age has been identified
as a good predictor of health literacy and quality of life.
In other words, inadequate literacy among the elderly
reduces their quality of life. Another study showed that
older age, lower level of education, and living in rural
areas are associated with lower health literacy (36). The
results can be explained from another angle. The findings
indicate that the quality of life in cancer patients and
patients after treatment is affected by mental and physical
health and high levels of anxiety and depression, which
are important factors in facilitating and adapting to daily
life after treatment. Depression and anxiety play a key role
in the relationship between health literacy and quality of
life. Studies show that people who experience short-term
and long-term negative consequences of depression and
anxiety after treatment eventually experience a lower
quality of life. As a result, it can be said that by reducing
depression and anxiety, health literacy has an indirect
effect on the quality of life, which indicates that health
literacy alone cannot predict the quality of life of patients
with cancer (21). One of these structures is perceived
social support, which can play a mediating role between
health literacy and quality of life. Research has shown
that people with high social support (especially the
elderly) also have a better quality of life (33). Other factors
include the mediating role of geographical location and
culture. For some of the findings, researchers should
always consider the cultural, social, and geographical

location of the participants as a latent explanation (30).
Another structure is self-efficacy, which is related to the
quality of life. Researchers have found that by increasing
self-efficacy, individuals may engage in behaviors such as
weight loss, smoking cessation, and adherence to exercise
programs that ultimately improve their satisfactory
health. Differences in these mediating factors may lead to
different roles of health literacy in improving quality of
life (34).

The lack of a relationship between cancer health
literacy and the quality of life of cancer survivors in the
present study was not consistent with some studies (17, 21,
26, 33). Perhaps this contradiction can be explained by the
fact that the findings of some studies use only 1 dimension
of general health status to measure comprehensive areas
of quality of life. In this research, the quality of life has
been studied from 2 dimensions with 12 different domains.
Another possibility is that the different measures taken
to assess and classify health literacy may lead to different
interpretations of the impact of health literacy on quality
of life. Answers to questions about cancer health literacy
and quality of life are based on a personal report that
may indicate bias (39). Finally, the lack of a relationship
between cancer health literacy and the quality of life of
cancer survivors needs further investigation (30).

5.1. Research Limitations

Caution should be exercised in generalizing the results
to men due to being in the Covid 19 condition and its
impact on quality of life, and given that most volunteers
were female.

5.2. Suggestions

5.2.1. Research Suggestions

- The research has been done in Covid 19 conditions.
For better generalization of the results, it is suggested to
repeat the research in normal conditions.

- In examining the relationship between cancer health
literacy and the quality of life of cancer survivors, the
mediating role of other variables (such as gender, age,
perceived social support, self-efficacy, cultural differences,
different geographical areas, and socio-economic status)
should also be examined.

- To have a clearer understanding of cognitive
dysfunctions, and the side effects of therapies and to
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provide appropriate coping strategies, it is necessary to do
more research in this area.

5.2.2. Practical Suggestions

Physicians, nurses, and health care providers should
pay attention to the cognitive dysfunction reported by the
patient, even when objective assessments do not indicate
deficiencies. To improve the quality of life and reduce
cognitive dysfunction, cognitive-behavioral training,
mindfulness, music therapy, yoga, exercise, and regular
physical activity should be included in the rehabilitation
of the recovered. Providing patients with information
related to cognitive dysfunctions after treatment and
ways to deal with them by preparing brochures and
simple booklets should be considered as well.

5.3. Conclusions

Evidence shows that cognitive domains such as
memory, processing speed, attention, and executive
and motor function are damaged after chemotherapy,
radiation therapy, and hormone therapy.

Another finding of this study showed that cancer
health literacy is not an independent risk factor for cancer
survivors’ quality of life, which is consistent with research
because other mediating variables such as perceived social
support, education, self-efficacy, social status, culture, and
other variables are involved. Studies show that cognitive
behaviors and health literacy are two important factors in
the quality of life of people and cancer, and its treatment
can cause many psychological problems in the quality of
life of survivors.

Acknowledgments

We would like to thank Dr. Omrani for her cooperation
in conducting this research and also the dear patients who
helped us in this research.

Footnotes

Authors’ Contribution: S. R., F. K. N. and M. E.
A. conceived and designed the evaluation and drafted
the manuscript. M. E. A. participated in designing the
evaluation, performed parts of the statistical analysis, and
helped to draft the manuscript. S. R. re-evaluated the
clinical data, revised the manuscript and performed the
statistical analysis, and revised the manuscript. S. R.
collected the clinical data, interpreted them, and revised
the manuscript. S. R. re-analyzed the clinical and statistical
data and revised the manuscript. All authors read and
approved the final manuscript.

Conflict of Interests: The authors declare no conflict of
interest.

Ethical Approval: The current experimental research
has been confirmed and registered at the Ethics
Committee of the Cancer Research Center, Shahid Beheshti
University of Medical Sciences with the ethical code of
IR.SBMU.CRC.REC.1400.034.

Funding/Support: This study was conducted with
the financial support of the National Cancer Research
Cencer of shahid Beheshti University (Mohammad Esmaeil
Akbari).

Informed Consent: Written informed consent was
obtained.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal
A, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates
of Incidence and Mortality Worldwide for 36 Cancers in 185
Countries. CA Cancer J Clin. 2021;71(3):209–49. [PubMed ID: 33538338].
https://doi.org/10.3322/caac.21660.

2. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics,
2021. CA Cancer J Clin. 2021;71(1):7–33. [PubMed ID: 33433946].
https://doi.org/10.3322/caac.21654.

3. International Agency for Research on Cancer. The Global Cancer
Observatory. 2021. Available from: https://gco.iarc.fr/today.

4. Mustian KM, Sprod LK, Janelsins M, Peppone LJ, Mohile S.
Exercise Recommendations for Cancer-Related Fatigue, Cognitive
Impairment, Sleep problems, Depression, Pain, Anxiety, and
Physical Dysfunction: A Review. Oncol Hematol Rev. 2012;8(2):81–8.
[PubMed ID: 23667857]. [PubMed Central ID: PMC3647480].
https://doi.org/10.17925/ohr.2012.08.2.81.

5. Avis NE, Smith KW, McGraw S, Smith RG, Petronis VM, Carver
CS. Assessing quality of life in adult cancer survivors (QLACS).
Qual Life Res. 2005;14(4):1007–23. [PubMed ID: 16041897].
https://doi.org/10.1007/s11136-004-2147-2.

6. American Cancer Society. Managing cancer-related side effects. 2022.
Available from: https://www.cancer.org/treatment/treatments-and-
side-effects/physical-side-effects.html.

7. Daboui P, Akbari ME, Khayamzadeh M, Moradi S, Nouri M, Rezaei
M. Quality of Life and Hope Assessment in Women with Breast
Cancer After Poetry Therapy as a Psychotherapy Method: A
6-Month Follow-Up Study. Int J Cancer Manag. 2020;13(1). e96069.
https://doi.org/10.5812/ijcm.96069.

8. Nayak MG, George A, Vidyasagar MS, Mathew S, Nayak S, Nayak
BS, et al. Quality of Life among Cancer Patients. Indian J Palliat
Care. 2017;23(4):445–50. [PubMed ID: 29123353]. [PubMed Central ID:
PMC5661349]. https://doi.org/10.4103/IJPC.IJPC_82_17.

9. Shapiro SL, Lopez AM, Schwartz GE, Bootzin R, Figueredo AJ, Braden CJ,
et al. Quality of life and breast cancer: relationship to psychosocial
variables. J Clin Psychol. 2001;57(4):501–19. [PubMed ID: 11255204].
https://doi.org/10.1002/jclp.1026.

10. Kim J, Park E, An M. The Cognitive Impact of Chronic Diseases
on Functional Capacity in Community-Dwelling Adults. J Nurs
Res. 2019;27(1):1–8. [PubMed ID: 29985821]. [PubMed Central ID:
PMC6369881]. https://doi.org/10.1097/jnr.0000000000000272.

11. Huehnchen P, van Kampen A, Boehmerle W, Endres M. Cognitive
impairment after cytotoxic chemotherapy. Neurooncol Pract.
2020;7(1):11–21. [PubMed ID: 32257280]. [PubMed Central ID:
PMC7104876]. https://doi.org/10.1093/nop/npz052.

Int J Cancer Manag. 2023; 16(1):e123267. 7

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=231475
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33433946
https://doi.org/10.3322/caac.21654
https://gco.iarc.fr/today
http://www.ncbi.nlm.nih.gov/pubmed/23667857
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3647480
https://doi.org/10.17925/ohr.2012.08.2.81
http://www.ncbi.nlm.nih.gov/pubmed/16041897
https://doi.org/10.1007/s11136-004-2147-2
https://www.cancer.org/treatment/treatments-and-side-effects/physical-side-effects.html
https://www.cancer.org/treatment/treatments-and-side-effects/physical-side-effects.html
https://doi.org/10.5812/ijcm.96069
http://www.ncbi.nlm.nih.gov/pubmed/29123353
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5661349
https://doi.org/10.4103/IJPC.IJPC_82_17
http://www.ncbi.nlm.nih.gov/pubmed/11255204
https://doi.org/10.1002/jclp.1026
http://www.ncbi.nlm.nih.gov/pubmed/29985821
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6369881
https://doi.org/10.1097/jnr.0000000000000272
http://www.ncbi.nlm.nih.gov/pubmed/32257280
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7104876
https://doi.org/10.1093/nop/npz052


Keshmiri Nasrabadi F et al.

12. Broadbent DE, Cooper PF, FitzGerald P, Parkes KR. The
Cognitive Failures Questionnaire (CFQ) and its correlates.
Br J Clin Psychol. 1982;21(1):1–16. [PubMed ID: 7126941].
https://doi.org/10.1111/j.2044-8260.1982.tb01421.x.

13. Janelsins MC, Kesler SR, Ahles TA, Morrow GR. Prevalence,
mechanisms, and management of cancer-related cognitive
impairment. Int Rev Psychiatry. 2014;26(1):102–13. [PubMed
ID: 24716504]. [PubMed Central ID: PMC4084673].
https://doi.org/10.3109/09540261.2013.864260.

14. Pendergrass JC, Targum SD, Harrison JE. Cognitive Impairment
Associated with Cancer: A Brief Review. Innov Clin Neurosci.
2018;15(1-2):36–44. [PubMed ID: 29497579]. [PubMed Central ID:
PMC5819720].

15. Orszaghova Z, Mego M, Chovanec M. Long-Term Cognitive
Dysfunction in Cancer Survivors. Front Mol Biosci. 2021;8:770413.
[PubMed ID: 34970595]. [PubMed Central ID: PMC8713760].
https://doi.org/10.3389/fmolb.2021.770413.

16. Ahles TA, Root JC, Ryan EL. Cancer- and cancer treatment-associated
cognitive change: an update on the state of the science. J Clin Oncol.
2012;30(30):3675–86. [PubMed ID: 23008308]. [PubMed Central ID:
PMC3675678]. https://doi.org/10.1200/JCO.2012.43.0116.

17. Gupta V, Shivaprakash G, Bhattacherjee D, Udupa K, Poojar B, Sori R, et
al. Association of health literacy and cognition levels with severity of
adverse drug reactions in cancer patients: a South Asian experience.
Int J Clin Pharm. 2020;42(4):1168–74. [PubMed ID: 32472326]. [PubMed
Central ID: PMC7476974]. https://doi.org/10.1007/s11096-020-01062-9.

18. Von Ah D, Crouch AD, Monahan PO, Stump TE, Unverzagt FW, Storey
S, et al. Association of cognitive impairment and breast cancer
survivorship on quality of life in younger breast cancer survivors.
J Cancer Surviv. 2022;16(4):812–22. [PubMed ID: 34173970]. [PubMed
Central ID: PMC9300496]. https://doi.org/10.1007/s11764-021-01075-x.

19. Jafari A, Siavashpour Z, Houshyari M. An Updated Review on
Memantine Efficacy in Reducing Cognitive Dysfunction of
Whole-brain Irradiation for Adult Patients with Brain metastasis. Int J
Cancer Manag. 2021;14(4). e111966. https://doi.org/10.5812/ijcm.111966.

20. Crouch A, Champion V, Von Ah D. Cognitive Dysfunction in Older
Breast Cancer Survivors: An Integrative Review. Cancer Nurs.
2022;45(1):E162–78. [PubMed ID: 34870942]. [PubMed Central ID:
PMC8649173]. https://doi.org/10.1097/NCC.0000000000000896.

21. Halverson JL, Martinez-Donate AP, Palta M, Leal T, Lubner S, Walsh
MC, et al. Health Literacy and Health-Related Quality of Life Among
a Population-Based Sample of Cancer Patients. J Health Commun.
2015;20(11):1320–9. [PubMed ID: 26161549]. [PubMed Central ID:
PMC4751057]. https://doi.org/10.1080/10810730.2015.1018638.

22. Dumenci L, Matsuyama R, Riddle DL, Cartwright LA, Perera RA, Chung
H, et al. Measurement of cancer health literacy and identification of
patients with limited cancer health literacy. J Health Commun. 2014;19
Suppl 2(0 2):205–24. [PubMed ID: 25315594]. [PubMed Central ID:
PMC4283207]. https://doi.org/10.1080/10810730.2014.943377.

23. Ratzan SC, Parker RM, Selden CR, Zorn M. Introduction, National
Library of Medicine Current Bibliographies in Medicine: Health Literacy.
2000. Available from: https://www.researchgate.net/publication/
230877250.

24. Smith SK, Nutbeam D, McCaffery KJ. Insights into the
concept and measurement of health literacy from a study
of shared decision-making in a low literacy population.
J Health Psychol. 2013;18(8):1011–22. [PubMed ID: 23676466].
https://doi.org/10.1177/1359105312468192.

25. Bahrami M, Eslami AA, Moafi A, Sayahi S. Development of a
Health Literacy Program for Parents of Children with Cancer: A
Mixed-Methods Study Protocol. Int J Cancer Manag. 2021;13(12).
e108332. https://doi.org/10.5812/ijcm.108332.

26. McDowell BD, Klemp J, Blaes A, Cohee AA, Trentham-Dietz A, Kamaraju
S, et al. The association between cancer care coordination and
quality of life is stronger for breast cancer patients with lower
health literacy: A Greater Plains Collaborative study. Support Care

Cancer. 2020;28(2):887–95. [PubMed ID: 31168710]. [PubMed Central ID:
PMC6893112]. https://doi.org/10.1007/s00520-019-04894-y.

27. Song S, Lee SM, Jang S, Lee YJ, Kim NH, Sohn HR, et al. Mediation
effects of medication information processing and adherence on
association between health literacy and quality of life. BMC Health
Serv Res. 2017;17(1):661. [PubMed ID: 28915814]. [PubMed Central ID:
PMC5602864]. https://doi.org/10.1186/s12913-017-2598-0.

28. Panagioti M, Skevington SM, Hann M, Howells K, Blakemore A,
Reeves D, et al. Effect of health literacy on the quality of life
of older patients with long-term conditions: a large cohort
study in UK general practice. Qual Life Res. 2018;27(5):1257–68.
[PubMed ID: 29322478]. [PubMed Central ID: PMC5891567].
https://doi.org/10.1007/s11136-017-1775-2.

29. Song L, Mishel M, Bensen JT, Chen RC, Knafl GJ, Blackard B, et
al. How does health literacy affect quality of life among men
with newly diagnosed clinically localized prostate cancer?
Findings from the North Carolina-Louisiana Prostate Cancer
Project (PCaP). Cancer. 2012;118(15):3842–51. [PubMed ID: 22180041].
https://doi.org/10.1002/cncr.26713.

30. Couture EM, Chouinard MC, Fortin M, Hudon C. The relationship
between health literacy and quality of life among frequent users
of health care services: a cross-sectional study. Health Qual Life
Outcomes. 2017;15(1):137. [PubMed ID: 28683743]. [PubMed Central ID:
PMC5500997]. https://doi.org/10.1186/s12955-017-0716-7.

31. Zheng M, Jin H, Shi N, Duan C, Wang D, Yu X, et al. The relationship
between health literacy and quality of life: a systematic review
and meta-analysis. Health Qual Life Outcomes. 2018;16(1):201.
[PubMed ID: 30326903]. [PubMed Central ID: PMC6192335].
https://doi.org/10.1186/s12955-018-1031-7.

32. Moon Z, Zuchowski M, Moss-Morris R, Hunter MS, Norton S,
Hughes LD. Disparities in access to mobile devices and e-health
literacy among breast cancer survivors. Support Care Cancer.
2022;30(1):117–26. [PubMed ID: 34236506]. [PubMed Central ID:
PMC8264175]. https://doi.org/10.1007/s00520-021-06407-2.

33. Kobayashi R, Ishizaki M. Relationship Between Health Literacy
and Social Support and the Quality of Life in Patients With
Cancer: Questionnaire Study. J Particip Med. 2020;12(1). e17163.
[PubMed ID: 33064103]. [PubMed Central ID: PMC7434077].
https://doi.org/10.2196/17163.

34. Huang Y, Qi F, Wang R, Jia X, Wang Y, Lin P, et al. The effect of
health literacy on health status among residents in Qingdao,
China: a path analysis. Environ Health Prev Med. 2021;26(1):78.
[PubMed ID: 34384359]. [PubMed Central ID: PMC8361851].
https://doi.org/10.1186/s12199-021-01001-8.

35. Kazemi M, Barkhordari-Sharifabad M, Nasiriani KH, Fallahzadeh
H. [The Correlation of Health Literacy with Quality of Life
in Asthmatic Patients]. Iran J Nurs. 2019;32(121):54–67. Persian.
https://doi.org/10.29252/ijn.32.121.54.

36. Dai Minh L, Quang BV, Ngoc Le Mai D, Quyen LL, Gia NH, Hang
NT, et al. Health Literacy of Newly-Admitted Cancer Patients
in Vietnam: Difficulties Understanding Treatment Options
and Processing Health-Related Information. Health Serv Insights.
2022;15. [PubMed ID: 35035220]. [PubMed Central ID: PMC8753245].
https://doi.org/10.1177/11786329211067325.

37. Jayasinghe UW, Harris MF, Parker SM, Litt J, van Driel M, Mazza D,
et al. The impact of health literacy and life style risk factors on
health-related quality of life of Australian patients. Health Qual Life
Outcomes. 2016;14:68. [PubMed ID: 27142865]. [PubMed Central ID:
PMC4855442]. https://doi.org/10.1186/s12955-016-0471-1.

38. Nilsen ML, Moskovitz J, Lyu L, Harrison C, Randazza E, Peddada SD, et
al. Health literacy: Impact on quality of life in head and neck cancer
survivors. Laryngoscope. 2020;130(10):2354–9. [PubMed ID: 31800111].
[PubMed Central ID: PMC7269840]. https://doi.org/10.1002/lary.28360.

39. Hahn EA, Cella D, Dobrez DG, Weiss BD, Du H, Lai JS, et al. The impact of
literacy on health-related quality of life measurement and outcomes

8 Int J Cancer Manag. 2023; 16(1):e123267.

http://www.ncbi.nlm.nih.gov/pubmed/7126941
https://doi.org/10.1111/j.2044-8260.1982.tb01421.x
http://www.ncbi.nlm.nih.gov/pubmed/24716504
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4084673
https://doi.org/10.3109/09540261.2013.864260
http://www.ncbi.nlm.nih.gov/pubmed/29497579
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5819720
http://www.ncbi.nlm.nih.gov/pubmed/34970595
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8713760
https://doi.org/10.3389/fmolb.2021.770413
http://www.ncbi.nlm.nih.gov/pubmed/23008308
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3675678
https://doi.org/10.1200/JCO.2012.43.0116
http://www.ncbi.nlm.nih.gov/pubmed/32472326
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7476974
https://doi.org/10.1007/s11096-020-01062-9
http://www.ncbi.nlm.nih.gov/pubmed/34173970
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9300496
https://doi.org/10.1007/s11764-021-01075-x
https://doi.org/10.5812/ijcm.111966
http://www.ncbi.nlm.nih.gov/pubmed/34870942
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8649173
https://doi.org/10.1097/NCC.0000000000000896
http://www.ncbi.nlm.nih.gov/pubmed/26161549
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4751057
https://doi.org/10.1080/10810730.2015.1018638
http://www.ncbi.nlm.nih.gov/pubmed/25315594
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4283207
https://doi.org/10.1080/10810730.2014.943377
https://www.researchgate.net/publication/230877250
https://www.researchgate.net/publication/230877250
http://www.ncbi.nlm.nih.gov/pubmed/23676466
https://doi.org/10.1177/1359105312468192
https://doi.org/10.5812/ijcm.108332
http://www.ncbi.nlm.nih.gov/pubmed/31168710
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6893112
https://doi.org/10.1007/s00520-019-04894-y
http://www.ncbi.nlm.nih.gov/pubmed/28915814
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5602864
https://doi.org/10.1186/s12913-017-2598-0
http://www.ncbi.nlm.nih.gov/pubmed/29322478
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5891567
https://doi.org/10.1007/s11136-017-1775-2
http://www.ncbi.nlm.nih.gov/pubmed/22180041
https://doi.org/10.1002/cncr.26713
http://www.ncbi.nlm.nih.gov/pubmed/28683743
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5500997
https://doi.org/10.1186/s12955-017-0716-7
http://www.ncbi.nlm.nih.gov/pubmed/30326903
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6192335
https://doi.org/10.1186/s12955-018-1031-7
http://www.ncbi.nlm.nih.gov/pubmed/34236506
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8264175
https://doi.org/10.1007/s00520-021-06407-2
http://www.ncbi.nlm.nih.gov/pubmed/33064103
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7434077
https://doi.org/10.2196/17163
http://www.ncbi.nlm.nih.gov/pubmed/34384359
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8361851
https://doi.org/10.1186/s12199-021-01001-8
https://doi.org/10.29252/ijn.32.121.54
http://www.ncbi.nlm.nih.gov/pubmed/35035220
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8753245
https://doi.org/10.1177/11786329211067325
http://www.ncbi.nlm.nih.gov/pubmed/27142865
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4855442
https://doi.org/10.1186/s12955-016-0471-1
http://www.ncbi.nlm.nih.gov/pubmed/31800111
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7269840
https://doi.org/10.1002/lary.28360


Keshmiri Nasrabadi F et al.

in cancer outpatients. Qual Life Res. 2007;16(3):495–507. [PubMed ID:
17091362]. https://doi.org/10.1007/s11136-006-9128-6.

40. Hahn EA, Garcia SF, Du H, Cella D. Patient attitudes and preferences
regarding literacy screening in ambulatory cancer care clinics.
Patient Relat Outcome Meas. 2010;1:19–27. [PubMed ID: 22915949].
[PubMed Central ID: PMC3417894]. https://doi.org/10.2147/prom.s9361.

41. Kline RB. Principles and Practice of Structural Equation Modeling. New
York: Guilford Press; 2010.

42. Zanesco AP, Denkova E, Rogers SL, MacNulty WK, Jha AP.
Mindfulness training as cognitive training in high-demand
cohorts: An initial study in elite military servicemembers.
Prog Brain Res. 2019;244:323–54. [PubMed ID: 30732844].
https://doi.org/10.1016/bs.pbr.2018.10.001.

43. Yazdi SM, Darvizeh Z, Sheikhi Z. [A Comparative Study on
Cognitive Failures and Coping Strategies in People with Major
Depression Disorder (MDD), Generalized Anxiety Disorder
(GAD), and Comorbidity]. J Psychol Stud. 2015;11(3):7–28. Persian.
https://doi.org/10.22051/psy.2015.2069.

44. Echeverri M, Anderson D, Napoles AM. Cancer Health Literacy
Test-30-Spanish (CHLT-30-DKspa), a New Spanish-Language Version of

the Cancer Health Literacy Test (CHLT-30) for Spanish-Speaking
Latinos. J Health Commun. 2016;21 Suppl 1(Suppl):69–78.
[PubMed ID: 27043760]. [PubMed Central ID: PMC4915349].
https://doi.org/10.1080/10810730.2015.1131777.

45. Sohl SJ, Levine B, Avis NE. Evaluation of the Quality of Life in
Adult Cancer Survivors (QLACS) scale for early post-treatment
breast cancer survivors. Qual Life Res. 2015;24(1):205–12.
[PubMed ID: 24996392]. [PubMed Central ID: PMC4282954].
https://doi.org/10.1007/s11136-014-0749-x.

46. Fathollahi-Dehkordi F, Farajzadegan Z, Hematti S, Motamedi N.
Iranian Version of the Quality of Life in Adult Cancer Survivors
(QLACS) Questionnaire: Examining Face and Content Validity,
Exploratory Factor Analysis and Reliability. Shiraz E-Med J. 2021;22(2).
e100390. https://doi.org/10.5812/semj.100390.

47. Myers JS, Shirazipour CH, Wertheimer JC, Asher A. Feasibility
Pilot Study of a Virtual Intervention for Survivors With
Decreased Perceived Cognitive Function After Cancer Treatment.
Oncol Nurs Forum. 2022;49(1):90–5. [PubMed ID: 34914683].
https://doi.org/10.1188/22.ONF.90-95.

Int J Cancer Manag. 2023; 16(1):e123267. 9

http://www.ncbi.nlm.nih.gov/pubmed/17091362
https://doi.org/10.1007/s11136-006-9128-6
http://www.ncbi.nlm.nih.gov/pubmed/22915949
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3417894
https://doi.org/10.2147/prom.s9361
http://www.ncbi.nlm.nih.gov/pubmed/30732844
https://doi.org/10.1016/bs.pbr.2018.10.001
https://doi.org/10.22051/psy.2015.2069
http://www.ncbi.nlm.nih.gov/pubmed/27043760
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915349
https://doi.org/10.1080/10810730.2015.1131777
http://www.ncbi.nlm.nih.gov/pubmed/24996392
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4282954
https://doi.org/10.1007/s11136-014-0749-x
https://doi.org/10.5812/semj.100390
http://www.ncbi.nlm.nih.gov/pubmed/34914683
https://doi.org/10.1188/22.ONF.90-95

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Table 1
	3.1. Determine Sample Size and Method
	3.2. Measuring Tools
	3.2.1.Cognitive Failure Questionnaire
	3.2.2. Cancer Health Literacy Test
	3.2.3. Quality of Life in Adult Cancer Survivors


	4. Results
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Research Limitations
	5.2. Suggestions
	5.2.1. Research Suggestions
	5.2.2. Practical Suggestions

	5.3. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

