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Abstract

Background: The aim of this study was the prediction of colorectal cancer screening based on the extended parallel processing
model regarding the moderating role of cancer-related literacy and cancer-related empowerment.

Methods: Ina cross sectional survey, 366 participants among individuals who attended to the specialized internal clinics of Semnan,
Iran were selected by convenience sampling. The participants completed the assessment of colon cancer literacy, health education
impact questionnaire, colorectal cancer screening questionnaire, colorectal cancer screening decision quality instrument, and de-
mographic checklist. Finally, the data were analyzed with descriptive statistics and structural equation modeling, using SPSS-20 and
LISREL 8.8 software.

Results: The final model was approved and the model had a good fitness of the data observed. Perceived susceptibility, perceived
self-efficacy, and perceived response efficacy indirectly predicted defensive avoidance through cancer-related literacy (P < 0.05). Per-
ceived severity and perceived response efficacy indirectly predicted defensive avoidance through fear of cancer (P < 0.05). Perceived
susceptibility and perceived response efficacy indirectly predicted defensive avoidance through health-related empowerment (P <
0.05). In addition, the effect of perceived self-efficacy on the fear of cancer was non-significant (P> 0.05) and perceived severity had
a direct effect on the defensive avoidance (P < 0.05).

Conclusions: It is concluded that designing the tailored health-promoting programs is crucial to improve perceived self-efficacy,
perceived response efficacy, cancer-related literacy, and health-related empowerment for engagement to the colorectal cancer
screening. Inaddition, decreasing or controlling the fear of cancer, perceived susceptibility,and perceived severity, as leading causes
of defensive avoidance in colorectal cancer screening, is important.

Keywords: Colorectal Cancer, Self Efficacy, Disease Susceptibility, Health Literacy, Early Detection of Cancer

1. Background

Colorectal cancer is the third most common cancer
worldwide and it is the second most common factor for
death by cancer (1-3). The incidence of colorectal cancer,
as a main health concern, is increasingly rising in Iran (4).
The timely and proper colorectal cancer screening is alead-
ing factor to reduce incidence and consequences of this
disease.

Interventions for disease prevention are designed
based on theories of engagement in health behaviors. The
extended parallel processing model is a main theory in
health behavior change (5-7). The extended parallel pro-
cessing model is based on the belief that when people are

afraid of a threat, they take actions to reduce or control
those unpleasant scenarios (7). In the extended parallel
processing model, perceived susceptibility is an important
motivating factor in many healthy behaviors and disease
screening. Perceived susceptibility directly and indirectly
influence the attitudes, self-efficacy, and intent to behav-
iors (8).

The empowerment in cancer prevention and cancer
treatment is the positive, dynamic, and multidimensional
concept (9, 10). The empowerment helps to prevent can-
cerand itencourages screening toreduce cancer incidence
(11). Health literacy includes the person’s ability toread and
interpret the necessary information about health so that
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they can take appropriate decisions for their health con-
ditions. By interacting collaboratively, Health literacy and
empowerment impact the screening, diagnosis, and con-
sequences of cancer (12-14). Despite the high rate of deaths
from cancer, cancer screening is less than health objectives
for 2020 (15). Lack of cancer-related literacy and knowl-
edge about cancer and cancer screening are among the
primary barriers of cancer screening (16). Fear of cancer
and cancer risk perception are main predictors for plans
and actions of cancer screening test (17, 18). On the other
hand, the extreme fear of cancer is associated with avoid-
ing cancer screening (19). The combination of low socioe-
conomic conditions, poor health, diminished social sup-
port, and low health literacy affect the intention to col-
orectal cancer screening (20-22). Race, ethnicity, age, ed-
ucation, income, access to health care, recent meetings
with doctors, the use of other screening tests, doctor’s rec-
ommendation for testing, and insurance coverage are the
main correlates of colorectal cancer screening (6, 23, 24).
Having adequate health literacy is associated with the col-
orectal cancer screening (25, 26). Higher self-efficacy, pre-
vious participation in cancer screening, and more knowl-
edge about colorectal cancer were known as the indepen-
dent predictors of a plan to colorectal cancer screening (27,
28). The lower levels of health literacy and poor socioeco-
nomic status are associated with a higher perception of
severity of the disease and medical testing avoidance (29,
30). Higher perceived risk of colorectal cancer incidence
increase engagement in screening tests (31). In addition,
the association between perceived susceptibility and per-
ceived severity with cancer screening mediated by cancer-
related literacy (32). Cancer-related literacy, fear of can-
cer, and cancer-related empowerment moderate the rela-
tionships of self-efficacy, response efficacy, perceived sever-
ity, and perceived susceptibility to disease with the cancer
screening (16, 33). Health literacy may empower individu-
als, which in turn lead to increased understanding of the
disease and perform screening tests (34). Perceived suscep-
tibility is mediated by barriers and perceived self-efficacy
and impacts the colorectal cancer screening with the me-
diation of factors, including fear of cancer and empower-
ment (9, 35).

There is no integrated model that can examine the
main components associated with colorectal cancer
screening. Theoretically, this model has been developed
based on the related previous models by Birmingham
et al. (33), Leung, Wong and Chan (6), Shi and Smith (8),
Leung et al. (18), and Power et al. (21). In previous studies,
the fear of cancer in the prediction of information seeking
and screening intent has been less studied. In addition,
although cancer risk and cancer risk perception are ex-
pected to be negatively affected by the avoidance of cancer

data acquisition, this relationship is not empirically veri-
fied. As main gaps in previous studies, lack of attention to
the empowerment and health literacy in colorectal cancer
screening is another weakness of previous research. This
study in the integrated and relatively comprehensive
model provides an understanding of the role of health-
related empowerment in cancer and health literacy in
predicting the screening of colorectal cancer. Finally, this
study investigates an exploratory model regarding the
distinctive culture of Iran to explain the colorectal cancer
screening. Considering the theoretical foundations and
the effect of the parallel process model of health-related
behaviors, the aim of this study is the prediction of col-
orectal cancer screening based on the extended parallel
processing model with regard to the moderating role of
cancer-related literacy and cancer-related empowerment
as presented in a hypothetical structural model (Figure 1).

2. Methods

2.1. Study Design and Participants

The present study is a retrospective cross sectional de-
sign. The statistical population included individuals, who
were referred to the private internal clinics of Semnan
from March to May 2016. The statistical sample consisted
of 366 participants among 20 to 55-year-old selected by the
convenience sampling. The sample size was determined
based on the parameter estimation (ratio about 1:15) in the
structural model, items per latent variable, and sampling
requirements for structural equation analysis (36). There-
fore, 366 participants (133 males and 233 females) were se-
lected among those admitted to the specialized internal
clinics. Participants initially included 402 people; after the
execution of the study, 36 people were excluded on the ba-
sis of exclusion criteria. Finally, the findings of 366 partic-
ipants were analyzed in this study. The inclusion criteria
included age among 20 to 55-year-old, asymptomatic in-
dividuals or general outpatient with attendance to inter-
nal specialized clinics, having literacy at the reading and
writing level, and willingness to participate in the study.
The exclusion criteria included known genetic suscepti-
bility syndromes (e.g., FAP, Lynch Syndrome), individuals
with the history of inflammatory bowel disease, individu-
als with family or personal history of colorectal cancer, in-
patients and those suffering from chronic diseases by med-
ical records and diagnosed by physicians (e.g. cardiovas-
cular, diabetes, other cancers), those with serious psychi-
atric disorder by psychiatric records and psychiatrist (e.g.
schizophrenia, bipolar, major depression), and those who
did not complete the study instruments.
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Figure 1. The hypothetical model in the prediction of colorectal cancer screening based on the extended parallel processing model with regard to the moderating role of

cancer-related literacy, fear of cancer, and cancer-related empowerment

2.2. Instruments

2.2.1. Assessment of Colon Cancer Literacy (ACCL)

The assessment of colon cancer literacy (ACCL) is a self-
report questionnaire designed by Pendlimari etal. (37)and
it includes basic information about definitions related to
cancer, malignancy, metastasis, and extension therapies.
The ACCL composed of 10 items with triple answers, in-
cluding “True”, “False”, and “Unsure” (37). The items of the
ACCL included outbreaks of disease, causes of the disease,
surgical management, other cancer moderators such as
chemotherapy and radiotherapy, and terminology such as
pervasive, severe, and metastasis. The scores range in the
ACCL was from 0 to 10. The sensitivity and specificity of
the ACCL to indicate limited health literacy was 91.3% (ex-
cellent) and 34.2% (acceptable), respectively (37). Spear-
man’s correlation coefficient of 37.5% was obtained be-
tween Newest Vital Sign (NVS) and ACCL (37). The Cron-
bach’s alpha of the instrument that calculated in this study
was 0.93.

2.2.2. Health Education Impact Questionnaire (heiQ)

The health education impact questionnaire (heiQ) was
developed by Maunsell et al. (38) to assess the health lit-
eracy about cancer. This questionnaire contains 25 items,
designed to determine the effects of health literacy pro-
gram on self-management of patients with chronic pain.
The heiQ has 5 factors, including social integration and
support, health service navigation, constructive attitudes
and approaches, skill and technique acquisition, and emo-
tional distress (reverse-scored), which are the key aspects
of cancer-related empowerment. The questionnaire is
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scored on a Likert-type scale from 1 (strongly disagree) to
4 (strongly agree), and higher scores indicating more em-
powerment on a given factor. In the study conducted by
Maunsell et al. (38), the correlations of the latent factors in
the heiQ ranged from 0.38 to 0.78 and the Cronbach’s alpha
for the factors ranged from 0.75 to 0.90 (39). The internal
consistency with Cronbach’s alpha in this study was 0.89.

2.2.3. Colorectal Cancer Screening Questionnaire (CCSQ)

The colorectal cancer screening questionnaire was de-
signed by Birmingham et al. (33) to investigate the individ-
uals’ willingness to perform screening tests for colon can-
cer. This instrument contains 25 items, assessing 4 factors,
including perceived efficacy, perceived threat, fear, and de-
fensive avoidance. The perceived threat and perceived ef-
ficacy factors were assessed through the 16-item related to
therisk behavior diagnosis and efficacy for changing them.
The perceived threat and perceived efficacy scored on a 5-
point Likert-type scale (1 = strongly agree to 5 = strongly
disagree). The factor of fear was assessed through 6 items
related to the negative affect on the cancer risk beliefs that
scored on a 4-point Likert-type scale (1= strongly agree to 4
=strongly disagree). The defensive avoidance was assessed
through 3 items referring to the colorectal cancer screen-
ing and/or colonoscopy and it scored in a 7-point Likert-
type scale ranging from1 (I didn’t want to think about it)
to 7 (I wanted to think about it). Latent variable correla-
tions for these factors were significant and those ranged
from 0.26 to 0.58 (33). The Cronbach’s alpha coefficients for
the factors of this instrument ranged from 0.79 to 0.94 (33).
Cronbach’s alpha in this study was for all factors from 0.84
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to 0.96.

2.2.4. Colorectal Cancer Screening Decision Quality Instrument
(CRC-DQI)

The colorectal cancer screening decision quality in-
strument (CRC-DQI) is constructed by Sepucha et al. (39),
containing items about individuals’ total knowledge and
individual goals and concerns. The CRC-DQI has 10 items
and higher scores in this instrument make better deci-
sion quality for colorectal cancer screening. Sepucha et al.
(39) indicates that the knowledge score discriminates be-
tween those with a decision aid (84%) and those without
a decision aid (64%) and it discriminates between health-
care providers (89%), online patients (74%), and clinic pa-
tients (41%). This instrument has strong content validity
and discriminant validity and test-retest reliability by the
intra-class correlation coefficient was to exceed 0.7 (39).
The Cronbach’s alpha coefficient of the instrument in this
study was obtained as 0.93 (39).

2.2.5. Demographic Checklist

This self-designed demographic checklist contained
information about the participants’ age, gender, literacy
or educational level, marital status, socioeconomic status,
livelihood status, and health status. In the demographic
information questionnaire, performing the colorectal can-
cer screening was also assessed, using the question “Have
you ever done any of the tests available for colorectal can-
cer screening in the past 5 years?”

2.3. Procedure

The study was conducted in coordination with the
specialized internal clinics of Semnan and the individu-
als referring to the specialized clinic were selected in ac-
cordance with healthcare providers and specialists in col-
orectal cancer. Written informed consent was obtained
from each participant in the study and the study con-
forms to the ethical guidelines of the 1975 declaration of
Helsinki. The participants underwent an interview for
checking the inclusion/exclusion criteria and, then, com-
pleted the study instruments under the carefully moni-
toring and providing required guidance. Individual im-
plementation method was used and questionnaires were
used to control the ceiling and flooring effects to obtain
more accurate data through counterbalancing method.
This study was conducted regarding the ethical consider-
ations and it was reviewed and approved by the institu-
tional review board (IRB) of Semnan University of Medical
Sciences with the Code of Record IR SEMUMS.REC.1396.93.

2.4. Data Analysis

Firstly, the data were analyzed by calculating the de-
scriptive statistics (correlation, mean, standard deviation,
and frequency), using SPSS-20 and, next, the data were ana-
lyzed with structural equations modeling with LISREL 8.8.

3. Results

The age range of participants was among 21 to 53 years
with an age mean (Standard deviation) of 33.47 (6.805). In
the demographic data, among 366 participants, 233 (63.7%)
were female and 133 (36.3%) were male. Regarding the ed-
ucation level, 26 participants (7.1%) were in the elementary
level, 50 participants (13.7%) were in middle school, 137 par-
ticipants (37.4%) had diploma, and 153 participants (41.8%)
had bachelor degree and higher level. Regarding the mar-
ital status, 88 participants (24.0%) were single, 251 partic-
ipants (68.6%) were married, 19 participants (5.2%) were
divorced, and 8 participants (2.2%) were widow. Descrip-
tive statistics including mean, standard deviation, correla-
tions, and Cronbach’s alpha coefficients for the variables
are shown in Table 1.

Firstly, the assumptions of structural equation model-
ing (SEM) were evaluated. The outliers and normality of
the variables were assessed. No outliers were observed.
For data normality, when the data are normalized, the
skewness and kurtosis calculation is an appropriate index.
Skewness and kurtosis should be in the range of +2 and -
2. The skewness and kurtosis values for all variables in this
study were in the range of +2 and -2. The results of path
analysis on the modeling of defensive avoidance, using the
perceived susceptibility, perceived severity, perceived self-
efficacy, perceived response efficacy, cancer-related liter-
acy, fear of cancer,and empowerment are presented in Fig-
ure 2.

As observed in the final model (Figure 2), perceived sus-
ceptibility indirectly had a negative relationship with de-
fensive avoidance (The path coefficient =-0.09) via cancer-
related literacy (The path coefficient = -0.14). Moreover,
perceived susceptibility indirectly had a negative relation-
ship with defensive avoidance (path coefficient of -0.19)
through health-related empowerment (path coefficient of
-0.19). Perceived severity had a direct and negative effect on
the defensive avoidance (a path coefficient equal to -0.26).
There was also a significant positive path between per-
ceived severity and defensive avoidance (a path coefficient
of 0.40) through a fear of cancer (a path coefficient of 0.34).
Perceived self-efficacy was indirectly related to defensive
avoidance (a path coefficient of -0.09) through the cancer-
related literacy (a path coefficient of 0.13). It had been as-
sumed in the initial model that perceived self-efficacy was
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Table 1. Mean, Standard Deviation, Correlation, and Reliability Coefficients of the Predictors (N =366)

Variables Mean =+ SD R
1 2 3 4 5 6 7 8
1-PES 2.07+0.94 0.81
2-PSV 259 4+ 0.77 0.19* 0.80
3-PSE 259+ 0.78 027" 037° 0.69
4-PRE 2,59 £ 0.66 034* 0.42° 0.60° 0.66
5-CRL 0.29 + 019 -0.03 0.18" 0.23" 0.26% 0.55
6-FOC 2.11 % 0.60 0.04 0.26" 0.04 -0.05 012° 0.78
7-HRE 1.66 £ 0.44 -0.09 0.27° 0.23° 0.26% -0.10 018" 0.87
8-DEA 3344127 o1® -0.21° -0.10° 027 -0.1° 033% -0.43% 0.69

Abbreviations: CRL, Cancer-related Literacy; DEA, Defensive Avoidance; FOC, Fear of Cancer; HRE, Health-related Empowerment; PES, Perceived susceptibility; PRE, Per-

ceived Response Efficacy; PSE, Perceived Self-efficacy; PSV, Perceived Severity.
a
P<o0.01

®p < 0.05.
Perceived
1535— susceptibility \ 014 Cancer-related S\13-44
Literacy
-0.09
Perceived
16681 Goverity \
-0.26
Defensive <—13.44
0.4 Avoidance
i - Fear of Cancer 13.44
2104 Perceived
’ Self-efficacy
-0.19
Health-related
Perceived Empowerment
22.92 —> Response 0.32 <— 13.44
Efficacy

Chi-Square =36.83, df = 17, P-Value = 0.00355, RMSEA = 0.057

Figure 2. The final model in the prediction of colorectal cancer screening based on the extended parallel processing model with regard to the moderating role of cancer-related

literacy, fear of cancer, and cancer-related empowerment

associated with defensive avoidance through fear of can-
cer, but this relationship was not proven in the final model
and, as a result, it was eliminated in the final model of
the path. The perceived response efficacy indirectly had a
negative relationship with defensive avoidance (path coef-
ficient equal to-0.09) through cancer-related literacy (path
coefficient equal to 0.22) and the perceived response ef-
ficacy indirectly had a negative relationship with defen-
sive avoidance (a path coefficient of 0.40) through a fear

Int ] Cancer Manag. 2018; 11(6):e62539.

of cancer (a path coefficient of -0.19). In addition, the per-
ceived response efficacy indirectly had a negative relation-
ship with defensive avoidance (a path coefficient of -0.19)
through health-related empowerment (a path coefficient
0.32).

The fitness indices of the model are reported in Table 2.
The GFl value should be equal to or greater than 0.90. The
AGFI value must be equal to or greater than 0.90. A good
RMSEA is equal to or less than 0.05. The Chi-square should
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be more than 0.05. If the NFlindex is more than 90%, itis ac-
ceptable and is a sign of the model’s fitness. The CFI index
is also acceptable for values above 90% (37). The findings
indicate that the final model has a good fit (Table 2).

Table 3 presents direct effects, indirect effects, and the
total effects of the paths.

4. Discussion

In this study, the higher perceived susceptibility and
the cancer-related literacy associated with the lower de-
fensive avoidance and this issue results in the increased
tendency to perform screening tests. This finding is con-
sistent with the studies conducted by McQueen et al. (9),
Ojinnaka (32), Kobayashi et al. (29), and Sentell et al. (12),
which found thathaving adequate health literacyis related
to screening for colorectal cancer. In support of this find-
ing, Atkinson et al. (31) indicate that there is a positive re-
lationship between a higher perceived risk and desire for
screening among women at risk of cancer. It is concluded
that when a person has higher perceived susceptibility to
cancer incidence, and when a person has higher health lit-
eracy about diagnostic methods and their effective role in
preventing cancer, it will be more likely for them to engage
in screening tests.

Another finding of the study is that the higher per-
ceived susceptibility and health-related empowerment as-
sociated with the lower defensive avoidance and, finally,
decreased defensive avoidance leads to increased engage-
ment in screening. This finding is consistent with the stud-
ies carried out by McQueen et al. (9) and Birmingham et
al. (33), which found that health-related empowerment is
effective in participation in the prevention and treatment
processes and promotion of the quality of life. This find-
ing is also consistent with studies performed by Luszczyn-
ska etal. (11) and Maunsell et al. (38), showing that empow-
erment was more likely related to medical adherence and
performing medical tests. It is argued that when individ-
uals feel empowered and capable of controlling their life’s
challenges, this feeling of empowerment will help them in-
crease theirautonomy and responsibility to get involved in
controlling their health and performing screening for dis-
ease prevention.

Also, the higher perceived severity was correlated with
the lower defensive avoidance and, consequently, with the
greater attempts for cancer screening. Shi and Smith (8)
found that perceived severity has a strong relationship
with the attitudes and intentions for health screening. It
argued that the severity of the threat and its consequences
were leading factors to perform screening tests. Finding
showed that the higher fear of cancer correlated with the
greater defensive avoidance and the more reduced cancer

screening. This result is consistent with the findings of
Power et al. (21), showing that the high levels of fear of
cancer are associated with higher avoidance to acquire the
needed information related to cancer. Quick et al. (7) be-
lieves that when people are afraid of a threat, they are ex-
cited to take an action in order to reduce their own un-
pleasant states. The threat may be reduced through either
adaptive or maladaptive behaviors so that the level of risk
can be controlled (7).

In addition, finding showed the higher self-efficacy
and cancer-related literacy associated with the lower de-
fensive avoidance and the greater cancer screening. This
finding is consistent with the results of a study con-
ducted by Christou and Thompson (26), which revealed
that higher self-efficacy, history of participation in cancer
screening, and greater knowledge of colorectal cancer are
considered as independent predictors of screening in col-
orectal cancer. It is argued that higher self-confidence to
manage unpredictable and stressful situations and also
higher knowledge about how to perform screening tests
reduce defensive avoidance and in turnresultin better can-
cer screening.

As another result of the study, perceived response ef-
ficacy and higher cancer-related literacy decreased defen-
sive avoidance and, consequently, associated with better
cancer screening. This finding is consistent with studies
carried out by Leung et al. (18), Basch et al. (19), Kobayashi
etal. (29) and Adams (30), showing that those with higher
or adequate health literacy were more likely to perform
screening tests for colorectal cancer. In addition, McQueen
et al. (9) indicated that having adequate health literacy is
related to more screening for colorectal cancer. Further-
more, Atkinson et al. (31) showed that there is a positive
relationship between higher risk perceptions and intend
to the screening among women at a risk of cancer. It is
concluded that when a person receives positive feedback
in healthcare recommendations to cope with the health
threats and has sufficient information about the screening
tests, s/he has more engagement in the preventive cancer
screening.

The finding also showed the lower perceived response
efficacy and more fear of cancer led to the increased defen-
sive avoidance and, consequently, associated with the de-
creased cancer screening. This finding is consistent with
a study carried out by Shi and Smith (8), showing that the
perceived response efficacy is related to defensive avoid-
ance. As noted by Quick et al. (7), higher fear or threat
abouthealth conditions mayreduce perceived response ef-
ficacy and in turn by defensive avoidance result in the lim-
ited cancer screening. In fact, cancer screening increases
when individuals have positive attitudes about their ac-
tions to eliminate the medical threats.
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Table 2. Fitness Indices of the Modified Model (N=366)

Fit Indices X2 df ledf RMSEA CI(90%) RMSEA GFI AGH NFI CFl IFI P Value
Criterion P> 0.05 - 3-5 < 0.05 > 0.1 > 0.90 > 0.90 > 0.90 > 0.90 > 0.90 < 0.05
Final model 36.82 17 2.16 0.05 0.03-0.08 0.97 0.94 0.93 0.96 0.96 0.298
Table 3. Effect Coefficients of the Final Model
Effect Path Direct Effect Indirect Total Effect
Effect
PES on CRL -0.14 - -0.14
PES on HER -0.19 - -0.19
PSVon DEA -0.26 0.13 -0.12
Exogenous on endogenous PSV on FOC 034 R 034
PSE on CRL 0.13 - 0.13
PRE on CRL 0.22 - 0.22
PRE on FOC -0.19 - -0.19
PRE on HRE 0.32 - 0.32
CRL on DEA -0.09 - -0.09
Endogenous on endogenous
FOC on DEA 0.40 - 0.40
HRE on DEA -0.19 - -0.19

Abbreviations: CRL, Cancer-related Literacy; DEA, Defensive Avoidance; FOC, Fear of Cancer; HRE, Health-related Empowerment; PES, Perceived susceptibility; PRE, Per-

ceived Response Efficacy; PSE, Perceived Self-efficacy; PSV, Perceived Severity.

Finally, the finding showed that the higher perceived
response efficacy and increased health-related empower-
ment associated with the decreased defensive avoidance
and, consequently, related to more screening actions. This
finding is consistent with studies carried out by Shi and
Smith (8), Leung et al. (18), Kobayashi et al. (29), and
Adams (30), indicating that empowered people are better
in understanding and participation in cancer screening
and more engagement in health promotion. In addition,
Luszczynska et al. (11) showed that patients, who are more
empowered, are more likely to follow doctors’ recommen-
dations such as adherence to the medications and medi-
cal examinations. Moreover, McQueen et al. (40) found
that the perceived efficacy is related to the defensive avoid-
ance. It is concluded that health or medical recommenda-
tions are followed by positive effects and when a person
sees them as being capable of coping with problems and
managing them, these conditions associated with more
tendencies to get involved in performing medical screen-
ing tests.

4.1. Conclusions

In the final conclusion, the perceived susceptibility,
perceived self-efficacy, and perceived response efficacy

Int ] Cancer Manag. 2018; 11(6):e62539.

have indirect effects on defensive avoidance in colorectal
cancer screening. In addition, perceived severity has direct
and indirect effects on defensive avoidance and colorec-
tal cancer screening. Therefore, it is important for health-
care professionals to consider cancer-related literacy, fear
of cancer, and health-related empowerment in designing
colorectal cancer screening programs. This study has some
limitations. It has been carried out with the participation
of the patients attended to the internal specialized clinic
of Semnan. So, the generalization of study results to other
communities should be done cautiously. The structural
equation modeling limits the deduction of causal relation-
ships from these structural relations. In order to use the
finding, the authors recommended prioritizing attention
to cancer-related literacy, fear of cancer, and health-related
empowerment by formulating treatment programs. Be-
sides, it is recommended that future studied focus on the
clinical trials for assessing the effectiveness of tailored in-
terventions in these factors for the promotion of colorectal
cancer screening.
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