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Abstract

Background: One of the most prevalent and lethal cancers worldwide is colorectal cancer.
Considering its impact on people’s lives, this study aimed to evaluate the effect of educational
intervention (El) based on the health belief model (HBM) on encouraging men aged 50-70 years
in Sangan to undergo colorectal cancer screening (CRCS).

Methods: In this randomized educational trial, two health centers of Sangan were randomly
assigned to the control and intervention groups. Then, 53 people from each health center were
selected using simple random sampling method. A questionnaire was used as the data collection
tool. Therefore, the intervention group received El based on HBM in four 60-minute training
sessions (TSs) in 3 groups of 15-20 people by different teaching methods. Additionally, the
practical steps of doing the fecal immunochemical test (FIT) were taught in these sessions. One
month after the El, data were analyzed using SPSS version 18.0.

Results: Before the intervention, there was no significant difference in the constructs of the HBM
between the groups (P>0.05), except for the perceived barriers (P=0.009). However, one month
after the El, there were significant differences in the constructs between the groups (P<0.05).
Conclusion: It seems that the El based on HBM has positive impacts on encouraging people to
do FIT for CRC prevention.
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Introduction

countries as well as Iran is continuously increasing (5).

In 2020, around 10 million deaths (one in six deaths)
occurred worldwide due to cancer (1). Colorectal cancer
(CRQ) is the third most common cancer worldwide (2)
and is a major public health problem (3), indicating that
an estimated 1.36 million people are affected annually (4).
Remarkably, the prevalence of CRC has generally increased
in recent decades, and its global burden is expected to rise
to more than 2.2 million by 2030 (2). In 2018, Asia had
the highest incidence (51.8%) and mortality (52.4%) rates
of CRC cases per 100000 population and disease burden
worldwide (3). The incidence of CRC in developing

A study reported an age-standardized incidence rate
of 8.16 and 6.17 (per 100000) for CRC in Iranian men
and women, respectively (3). These epidemiological
changes of CRC in Asia and its growing prevalence can be
attributed to lifestyle risk factors such as extreme alcohol
consumption, inactive lifestyle, obesity, diabetes, smoking,
western lifestyle, increasing population aging, and high
consumption of red and processed meat, and so on (6).
Up to 70% of CRC cases can be prevented through
lifestyle modification and extensive screening (7).
Implementing effective preventive measures against
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CRC growth, especially among the elderly, is crucial
to help control its growing prevalence worldwide.
Colorectal cancer screening strategies (CRCS) such as
colonoscopy and fecal occult blood testing (FOBT) are
effective in preventing CRC and reducing mortality
due to early recognition, thus increasing the probability
of cancer treatment (2). Routine use of FOBT reduced
the risk of death from CRC by 32% (8). Based on the
epidemiological data, the incidence and mortality rates
of CRC are increasing among people aged 50years or
older. Accordingly, the recommended age range for
CRC screening is 50-75 years. Early identification and
treatment of CRC have positive effects on reducing the
incidence, morbidity, and mortality rates of CRC (3).
Nikbakht et al reported that at least 25.5% of cases
were immunochemical fecal occult blood test (IFOBT)-
positive, and among them, three cases of cancer were
diagnosed. The results of this study will play an important
role in developing a CRCS program in the country (9).
The results of the study conducted by Hassanlouei et al
showed that out of 2.6 million people who participated
in the screening program in 2018 and 2019, 3299 (3.09%)
and 33583 (2.57%) people had positive results. In 2018,
the lowest rate of positive FIT results was observed in
Bushehr province (0.59%) and the highest rate was
observed in Isfahan city (7.35%) (5). The FOBT detects
hemoglobin by immunochemical antibody-based assay
fecal immunochemical test (FIT) to human globin,
or by guaiac colorimetry to blood . Nowadays, FIT
is widely used worldwide (10). In numerous studies,
the rate of participation in CRCS by FOBT/FIT has
remained low for a variety of reasons such as financial
problems, limited service accessibility, screening-induced
discomfort, embarrassment, fear, time restrictions, lack of
information, fear of cancer diagnosis, low risk perception,
inadequate health literacy, social norms, negative attitudes
towards screening, key religious, cultural, and gender
barriers, lack of medical advice, and lack of prioritization
of time for testing (11,12). Thus, it is necessary to
identify barriers to screening, motivate people to adhere

to primary screening, and identify potential factors
that effectively increase the performance of FOBT (13).
Despite substantial evidence that CRCS is effective in
reducing disease-related mortality, but the screening rate
is not acceptable (14). Previous theoretical interventions
have been implemented with the aim of increasing
the rate of CRCS (11,13). Health education theories
have an important role in promoting health, providing
information about risk factors, and promoting behavior
change (15). Theory-based educational interventions
(EIs) can be used to empower and encourage people to
perform FOBT (13). The health belief model (HBM) is
used to predict the behavior of screening and has been
applied as a model for educational programs. The HBM
provides an explanation for why people do not participate
in health service programs by assessing people’s beliefs
and perceptions. HBM constructs are listed in Figure 1
(16).

While studies have utilized HBM to address CRCS,
there is limited information on how these constructs
affect screening (4,15). Considering the prevalence and
mortality rates of CRC, its importance, its impact on
the life of the patient and his/her family, the low rate of
doing FIT (only 118 out of 589 people had done it), the
cultural and religious context of the study area, and the
unwillingness of women to cooperate and participate in
educational sessions, EI based on HBM was implemented
for men aged 50-70 years in Sangan to encourage them to
perform CRCS.

Materials and Methods

This is a randomized educational trial that was done from
June 8, 2019, to February 19, 2020, in health centers of
Sangan, a city in Khorasan Razavi province, Iran. The
total number of people aged 50 to 70 years was 1230
(589 men and 641 women). Services for the residents of
Sangan city are provided in 2 health centers by health care
providers. The study population included all 50-70-year-
old men who had never been screened for CRC by FIT,
had never been diagnosed with CRC, and were willing to
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Figure 1. Components of the HBM (16)
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complete a baseline survey. Exclusion criteria included
absenteeism for more than two sessions, unwillingness
to continue participating in the research project and EI
sessions, and participation in similar training sessions
(TSs) over the past year.

At first, two health centers were randomly assigned
to the control and intervention groups. Then, 53 people
from them were selected using simple random sampling
method.

Data collection tool was a valid and reliable
questionnaire, derived from the results of other
studies with little change including, demographic data,
knowledge, perceived susceptibility, severity, benefits,
barriers, self-efficacy, and behavior. The validity of the
questionnaire was measured using content and face
validity and its reliability was measured using Cronbach’s
alpha coefficient in previous studies. The reliability of
different sections of the questionnaire was calculated to
be between 0.71 and 0.89 (12,17).

The questionnaire consisted of 95 questions that were
presented in 9 sections as follows. In this questionnaire,
23 questions assessed personal characteristics and
demographic information (age, height, weight, marital
status, level of education, number of children, economic
status, occupation, digestive problems, family history
of cancer, type of insurance, intention to perform a
FIT, weekly exercise, red meat consumption, fruit
consumption, vegetable consumption, history of smoking
and hookah). Additionally, 14 questions evaluated
knowledge of CRC and its screening methods with a score
of 2 for correct answers, a score of 1 for “I don’t have
any idea” and a score of 0 for “false” replies. Besides, 7,
16, 9, and 20 questions assessed perceived susceptibility,
severity, benefits, and barriers, respectively, which were
scored on a five-point Likert scale (“strongly disagree,
disagree, no idea, agree, and strongly agree”). Questions
1-5 and 7 measured perceived self-efficiency, which were
scored on a five-point Likert scale (“never, a little, no idea,
most of the time, and always” from 1 to 5, and in cases
where the question was negative, the score was reversed).
Finally, the behavior was measured by a question with the
following options: “I have done a FIT”, “I have not done
the FIT but 'm going to do it”, and “I have not decided

Table 1. Details of the Training Sessions
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to have a FIT”. In the present study, the reliability of
knowledge, perceived susceptibility, severity, benefits,
barriers, and self-efficacy were 0.68, 0.69, 0.87, 0.73, 0.71,
and 0.67, respectively, using Cronbach’s alpha coefficient.

After explaining the objectives of the program, informed
written consent was obtained from each participant.
Then, the pre-test was done by self-report method and
the results were analyzed. EI based on HBM for the
intervention group was performed in four 60-minute
TSs in 3 groups of 15-20 people by lecture, questions and
answers, group discussion, brainstorming methods, and
demonstration of the test. The educational content was
based on credible and up-to-date data from the Ministry
of Health on the importance of early diagnosis, a variety
of diagnostic methods for CRC, and FIT (18). The EI
was held in the assembly hall of the health center, which
was equipped with a video projector and a computer, in
the evening shift. The details of the TSs are presented in
Table 1.

A TS was also held with the aim of informing the families
of the intervention group to encourage the elderly to
perform the FIT. Until one month after the end of the EI,
a health message related to CRCS and FIT was sent to the
participants every night. Eventually, one month after EI,
participants in the two groups filled out the questionnaire
again.

The data were analyzed using SPSS version 18.0. Data
normality was assessed by Kolmogorov-Smirnov test. Chi-
square test was applied to compare qualitative variables
in two groups. Independent ¢-test was used to compare
quantitative variables between the two groups. P values
less than 0.05 were considered statistically significant. In
the present study, 6 participants were removed from the
study. Flowchart of the study process and the EI used in
this research can be seen in Figure 2.

Results

No significant difference was observed between the two

groups in terms of demographic characteristics (Table 2).
Before the EI, significant differences were not observed

in the mean scores of the knowledge and other HBM

constructs between the two groups, except for perceived

barriers (P>0.05). However, one month after the EI,
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The total number of people aged 50 to 70 in the city of sangan (research population)
1230 people (589 men and 641 women)

P, d the FIT Do not d the FIT
The total number of men aged 50 to 70 who erformed the 0 not performe
118 men 471 men
The total number of men aged 50 to 70 who had
s . . - 471 men
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Services for the residents of sangan city are provided in )
two health centers that randomly assigned to Intervention Group Control Group
Randomly sample selected 33 people 33 people
Provide questionnaire and data collection before
. . Yes Yes
intervention
Data analysis and intervention design Yes Neo
EI based on HBM four 60

minutes TS5 in 3 Groups
of 15-20 people by
lecture, group discussion,
brain storming, question
and answer methods,
practical demonstration
and how to do FIT

Intervention and implementation No intervention

Provide questionnaire and data collection one months
after intervention
Exit the study and remove the samples for reason:

Yes Yes

unwillingness to continue research, fear of the results of
colon cancer screening and not completing the pre-test 3 people 3 people
questionnaire

Data analysis and comparison of two groups Yes

Figure 2. Flowchart of Study Process and El Used in this Research

Table 2. Demographic Information in Two Groups before the Intervention

Qualitative variables Intervention group No. (%)  Control group No. (%) P value’
A visit to the doctor due to digestive Yes 17.(34) 13 26) 0.26
problems No 33 (66) 37 (74) !
Single 50 (100) 1(2)
Marital status 0.5
Married 33 (66) 49 (98)
Yes 17 (34) 12 (24)
Family history of cancer 0.19
No 33 (66) 38 (76)
Yes 19 (38) 17 (34)
Intention to perform FIT 0.42
No 31 (62) 33 (66)
| don't exercise. 22 (38) 26 (52)
Weekly exercise Less than 150 minutes 17 (44) 19 (38) 0.26
150 minutes and more 11 (22) 5(10)
1-2 times 40 (80) 40 (80)
Red meat consumption per week 3-4 times 9(18) 9(18) 1
Daily and more 1) 1)
1-2 times 8 (16) 12 (24)
Fruit consumption per week 3-4 times 17 (34) 24 (48) 0.13
Daily and more 25 (50) 14 (28)
1-2 times 16 (32) 20 (40)
Vegetable consumption per week 3-4 times 24 (48) 26 (52) 0.21
Daily and more 10 (20) 4 (8)
Yes 3 (6) 7 (14)
Cigarette consumption 0.16
No 47 (94) 43 (86)
Yes 2 (4) 3(6)
Hookah consumption 0.50
No 48 (96) 47 (94)
Mean +SD Mean +SD P value **
Age 55.62+4.59 57.06+4.97 0.14
Number of children 4.00+1.48 4.04+1.18 0.91
Body mass index 25.08+3.24 24.62+3.69 0.51

* Chi-square test; ** Independent t-test.
SD, Standard deviation.
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significant differences were observed in these constructs
between the two groups (P <0.05). Additionally, the results
of the paired t-test showed that after the intervention,
the scores of all constructs in the intervention group
improved, and the mean score of perceived barriers
decreased significantly (Table 3).

Before the EI, none of the participants had performed
the FIT, but after the EI, 70% of participants in the
intervention group and only 4% in the control group
performed the FIT. The results of the chi-square test
showed a significant difference between the two groups
(P<0.0001) (Table 4).

Discussion

Screening tests are of crucial importance in diagnosing
colorectal cancer. It is essential to study the factors
affecting CRCS and design EIs based on theoretical
frameworks and models such as HBM (19). In our study,
after the implementation of the EI, the knowledge score
in the intervention group increased by about 4 points,
which is in line with the findings of other studies (19-

Educational intervention on colorectal ca_

23). Knowledge is an indispensable part of any behavior
change (22). After the pre-test analysis, educational needs
were identified in the field of knowledge that included
successful treatment for bowel cancer, signs of CRC, and
the impact of family history, smoking, and inactivity on
the incidence of CRC. They were taught by lecturing and
questions and answers methods, which increased the
subjects’ knowledge in the intervention group.

Perceived susceptibility and severity include people’s
subjective understanding of the risk that harms their health
and the individual’s perception of the degree of harm, or a
moredangeroussituationresulting fromaspecificbehavior
that can be the result of a disease (16). It is believed that
this construct is a prerequisite and a necessary stimulus
for the formation of preventive behaviors (16,23). The EI
caused the subjects in the intervention group to feel more
susceptible and understand the consequences and severity
of the disease. Our findings are in line with the results of
the study by Hatami et al (3), indicating that the perceived
severity of the participants increased significantly after
the intervention by using audiovisual CDs, and the results

Table 3. Comparison of the Mean+SD Scores of HBM Constructs in the Two Groups

Before the Intervention

One Month After the

. .
Constructs Group (Mean+SD) Intervention (Mean +SD) P Value Changes in Mean Score
Knowledge Intervention 18.54+4.25 22.02+2.52 <0.0001 3.48+4.20

0-28 Control 17.8+2.8 17.8+3.2 0.90 -0.02+2.42

P value** 0.31 <0.0001 <0.0001
Perceived susceptibility Intervention 22.0+3.33 27.14+1.85 <0.0001 5.14+3.19

7-45 Control 21.14+2.87 21.28+1.94 0.62 0.12+1.72

P value** 0.17 <0.0001 <0.0001
Perceived severity Intervention 54.68+9.35 70.82+5.73 <0.0001 16.14+£9.40
16-80 Control 57.46+8.41 57.58+7.93 0.82 0.12+3.63

P value** 0.12 <0.0001 <0.0001
mecaived [reneiic Intervention 36.54+4.28 41.92+1.86 <0.0001 5.38+3.83

9-45 Control 36.34+3.87 37.44+3.53 0.01 1.1+1.53

P value** 0.81 <0.0001 <0.0001
Perceived barriers Intervention 54.34+10.96 31.02+6.87 <0.0001 23.32+11.87
20-100 Control 59.82+9.50 58.28+9.43 0.008 -1.54+3.97

P value** 0.009 0.0001 <0.0001
Selicfiiesy Intervention 21.74+4.71 30.92+1.75 <0.0001 9.18+4.62

7-35 Control 21.46+3.81 21.64+4.41 0.73 0.18+3.77

P value** 0.74 <0.0001 <0.0001

* Paired t-test; ** Independent t-test

Table 4. Frequency Distribution of Performing FIT in the Two Groups

Variable/group

Before intervention

One Months After Intervention

Intervention Control Intervention Control
No. (%) No. (%) No. (%) No. (%)

Yes, | have done a FIT. 0 (0) 0(0) 35(70) 2(4)
No, I have not done the FIT but | am going to do it. 19 (38) 17(34) 13(26) 22(44)
No, | have not decided to have a FIT. 31(62) 33(66) 2(4) 26(52)

P value*

0.25

<0.0001

* Chi-square test
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of the study by Rakhshanderou et al (24). The increase
in perceived susceptibility and severity score in this study
is likewise compatible with the findings of several other
studies (19,22,23). However, the results of this study
regarding the perceived severity after the El are not aligned
with the results of the study by Alavi Langroodi et al (25).
We used strategies, such as highlighting the risks of CRC,
to increase the perceived susceptibility and severity of the
participants to perform FIT. It is recommended that a
training program should be implemented to improve the
perception and change the attitude of 50-year-old men
about the negative consequences of not having FIT and
its effects on various aspects of quality of life (individual,
physical, social, economic, and family).

The EI increased the mean score of perceived benefits,
which is similar to the results of the studies conducted
by Hatami et al (3), Rawl et al (23), and Khazaei et al
(22), indicating that EI increased perceived benefits and
barriers to screening for CRC, and is aligned with the
results of Temucin and Nahcivan (26). It is possible that
the pre-test played a role in motivating and attracting the
attention of the participants of the control group to learn
the benefits of screening, and as a result, their perceived
benefits score increased after the intervention.

The findings also showed a greater decrease in the score
of perceived barriers in the intervention group compared
with the control, which is similar to the results of studies
by Hatami et al (3), Rawl et al (23), Khazaei et al (22), and
Temucin and Nahcivan (26), indicating that following the
screening program, their scores of perceived barriers were
reduced. However, it is not consistent with the results of
studies by Rakhshanderou et al (24) and Alavi Langroodi
et al (25), indicating a difference in the mean score of
perceived barriers between the two groups. To reduce
barriers, it was assured that this test was free and these
tests were performed by professionals of the same gender.

The current educational program caused a significant
improvement in the self-efficacy score of the intervention
group participants. These changes were similar to the
results of other previous studies (3,19,24). People with high
perceived self-efficacy are more committed to spending
more time to overcome possible obstacles and participate
in programs and activities in difficulties and problems
(16,19). Due to the low self-efficacy of the intervention
group and based on the analysis of educational needs
for the intervention group in performing FIT and their
ability to perform this test at any time and in any place
with or without the supervision of another person, the
practical steps of performing the test were taught to the
participants.

Atthebeginning of the program, none of the participants
performed the FIT and only 38% in the intervention and
34% in the control group intended to perform the test,
indicating no significant difference between the two
groups. However, after the EI, 70% of the participants in
the intervention group and only 4% of the participants in
the control group performed the FIT, indicating the effect

of EI designed by researchers on the participation rate of
the intervention group in the FIT. The results of our study
are consistent with those of the study by Gholampour
et al (19), indicating that 74% of the participant in the
intervention group and 6% in the control group had FOBT
done after the intervention (19). In their study, Khani
Jeihooni et al (13) reported that the rate of participation
in the FOBT in the intervention group was 5 times higher
than that of the control group. Additionally, Khazaei et al
(22) stated that the rate of participation in occult blood
testing significantly increased in the intervention group
in comparison with the control group. However, the
results of this study were not consistent with the findings
of Walsh et al (27), indicating no statistically significant
difference in CRC screening rates between the two groups,
and the results of Arnold et al, indicating that there were
not significant differences in FIT completion between
those receiving an automated call and those receiving a
personal call (28).

The strengths of this study include objective
measurement of CRCS behavior, existence of the control
group, random assignment of participants, use of
appropriate methods, and engaging support providers
like family members. One of the limitations of this study
was the cultural and religious context of the study area and
the unwillingness of women to cooperate and participate
in educational sessions that were removed from the study.
Another limitation of this study was the use of a self-report
method. Additionally, follow-up was performed just one
month after the EL It is suggested that other researchers
select the study participants from all individuals aged 50
to 70 years so that the results can be generalized to the
whole community.

Conclusion

Design and implementation of EI based on HBM had
positive impacts on the individuals” knowledge, perceived
severity, susceptibility, benefits, and their perceived
barriers in order to empower and encourage people
to perform CRCS and do FIT for CRC prevention.
Consequently, the officials of Sangan Health Center
and other health centers are recommended to use the
constructs of the HBM to encourage men and women
aged 50 to 70 to perform FIT.
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