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Abstract

Background Prostate cancer screening is a crucial preventive element for improving the survival rates of prostate
cancer. Therefore, our research objective was to investigate the effect of health belief model-based education on
prostate cancer knowledge, health beliefs, and preventive health practices among adult and older adult males.

Methods A one-group pre-test/post-test quasi-experimental study design was carried out at the one-day outpatient
clinics affiliated to General Alexandria Main University Hospital. We enrolled 110 men aged 45-75 years old in a

health belief model-based educational intervention program. Various questionnaires were utilized to gather data
before, immediately after, and three months following the intervention. These questionnaires included the socio-
demographic questionnaire, Prostate Cancer Knowledge Questionnaire (PCKQ), Prostate Cancer Screening-Health
Belief Model Scale (HBM-PCS), Prostate Cancer Preventive Practices Questionnaire (PCPPQ), and one question
regarding the intention to undergo PC screening.

Results Participants'knowledge about prostate cancer screening improved significantly immediately after the
program and this positive change was maintained at the follow-up (p=0.000). Furthermore, participants’ perceptions
and preventive practices towards prostate cancer screening had changed significantly after program completion
and at follow-up (p=0.000). After program completion, many of the participants (92.7%) expressed their intention

to undergo prostate cancer screening within the coming six months (p=0.000). The younger age group (45-49
years) showed higher scores in their perception of prostate screening (p=0.001). Higher education and income were
significantly associated with higher scores in the three scales (p=0.000 in all scales).
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Conclusion The study findings emphasized the effectiveness of the designed health educational program based
on the HBM on PC preventive behaviors, through significantly improving participants'knowledge level, perceptions,
practices, and intentions to PC screening. The program is highly recommended for prostate cancer preventive health

practices among both adult and older adult males.
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Introduction

Prostate cancer (PC) is a substantial public health con-
cern for men globally, ranking among the top five cancers
that threaten their well-being. It affects approximately
1.1 million worldwide, [1] and accounted for 14.1% of
all diagnosed cases with cancer in 2020 [2] It is the most
commonly diagnosed cancer in men in more than half
(112 of 185) of the countries, with mortality rates being
particularly high in 48 countries based on GLOBOCAN
2020 Estimates [3].

In Africa, age-standardized incidence and mortal-
ity rates for prostate cancer stand at 26.6 and 14.6 per
100,000 men, respectively [4]. Egypt recorded a pros-
tate cancer death rate of 0.30% of total deaths as per the
WHO’s 2018 data, with an age-adjusted death rate of 7.72
per 100,000 population, ranking it 153rd globally [5, 6].
Though fewer than 30% of all incidences of PC are from
developing countries, these countries have previously
been estimated to have the highest mortality from PC
due to late diagnosis [7]. Survival rates for prostate can-
cer patients are significantly higher when the disease is
detected in its early stages. In fact, research shows that
patients diagnosed with the earliest stage of prostate can-
cer have a 100% five-year survival rate, compared to less
than 33% for those diagnosed at a later stage. Given these
statistics, it’s essential to prioritize knowledge assessment
and early diagnosis of prostate cancer to improve out-
comes [8].

The risks of PC highlight the importance of preven-
tive practices, as lack of awareness, preventive strategies,
negative beliefs, and increased life expectancies contrib-
ute to 57% of all new cancer cases around the world [9].
Identifiable barriers to early detection and screening of
PC include financial issues, lack of health insurance, poor
health-seeking behavior, and a lack of cultural familiar-
ity, training, or resources. These barriers, combined
with a fear of cancer screening procedures and a lack of
familiarity with health prevention, are significant impedi-
ments to the utilization of health and preventive ser-
vices [10, 11]. In Egypt, the male population has limited
awareness and knowledge of the disease and voluntary
screening [12]. Additionally, men’s fatalistic beliefs and
misconceptions concerning prostate cancer contribute to
late reporting to healthcare settings and delay in seeking
medical attention [13].

Primary prevention is a highly effective strategy that
holds promise for long-term benefits for individuals

diagnosed with prostate carcinoma. It is heartening to
note that up to 50% of all cancers can be prevented [14].
In accordance with the American Cancer Society guide-
lines, men with an average risk profile should consider
informed and shared decision-making with their health-
care provider regarding PSA testing beginning at the age
of fifty years. For men with a higher risk profile, consider-
ation should commence at the age of forty-five years. This
approach enables individuals to make informed choices
by weighing the potential benefits, risks, and uncertain-
ties associated with the screening process [15].

Egypt has made significant strides in the fight against
cancer, an achievement that is highly commendable.
Since 2018, the country has implemented the Egypt
National Multisectoral Action Plan for Prevention and
Control of Noncommunicable Diseases, with the pri-
mary objective of reducing premature mortality rates
by 15%. This plan is centered on mitigating risk factors,
enhancing early detection, and ensuring effective treat-
ment. To achieve this objective, a national cancer com-
mittee has been established to develop and implement a
comprehensive national plan and guidelines for cancer
control and early detection, with a particular emphasis
on prostate cancer [16]. These efforts are in line with the
Sustainable Development Goal 3.4, which seeks to reduce
premature mortality from non-communicable diseases
by one-third through prevention and treatment by 2030
[17].

The Health Belief Model (HBM) is a widely employed
and well-established framework for the analysis of
healthy behaviors. Originally devised in the 1950s by
a group of social psychologists under the employ of the
United States Public Health Service, the model aims to
elucidate the means by which health educators can pro-
mote preventive behaviors and health screenings. The
HBM revolves around the attitudes and beliefs of individ-
uals with regard to cancer screening and prognosticates
the likelihood of an individual taking action based on
their perceptions of potential illness, the consequences of
illness, and the perceived benefits and barriers associated
with participation in the behavior [18]. Furthermore, the
HBM integrates health motivation as a forecast of health-
related behaviors, which encompasses a generalized state
of intent that leads to behaviors aimed at preserving or
enhancing health [19].

It is not known to what extent exposure to cancer
screening information based on the health belief model
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influences clients’ decisions to participate in cancer
screening. Little is researched about the age-related dif-
ferences in the realm of prostate cancer prevention and
related perceived screening behavior. One formative
research among African Americans revealed that both
younger/middle-aged and older men were considered the
hardest to reach for prostate cancer education programs
[20].

For that, the current research aimed at exploring this
issue and shed light on determining the effect of health
belief model-based teaching (perceived susceptibility,
seriousness, motivation, barriers, and benefits) on pre-
ventive health practices regarding prostate cancer among
males. This would help in providing a specifically tailored
health education based on the model regarding screen-
ing and early identification and treatment of such ignored
practices.

The study holds significant importance as it aims to
fill a substantial gap in the existing literature concerning
prostate cancer screening and preventive behaviors par-
ticularly crucial for men within the context of a reserved
Arabic and Islamic culture or those who may have limited
awareness of the healthcare system’s services for prostate
cancer screening.

Research hypothesis

1. What is the effect of health belief model-based
education on prostate cancer knowledge, health
beliefs and preventive health practices among adult
and older adult males?

2. Are there age or other independent variables-related
differences in relation to perceived knowledge, health
beliefs and preventive and screening health practices
of prostate cancer screening?

Materials and methods

Study design and setting

A one-group pre-test/post-test quasi-experimental study
design was used in this study which was conducted at the
one-day outpatient clinics affiliated to General Alexan-
dria Main University Hospital. These clinics have a high
admission rate and receive patients from all over Alexan-
dria City and the surrounding governorates.

Target population
The target population were Egyptian men, with the fol-
lowing criteria:

Inclusion criteria

+ Adult men aged between 45 and 75 years old.
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+ Attended above mentioned setting for either
examination or follow-up appointments,

+ Able to communicate and accepted to participate in
the study.

Exclusion criteria

+ Adult male with current or prior PC diagnosis.
+ Severe vision, hearing, or cognitive impairment.
+ DPrevious participation in similar training program.

Sample size and method of selection

Assuming that the health belief model-based educational
program has an effect size=0.25. The minimum required
sample size is 98 individuals using an alpha error of
0.05, study power of 80%, and number of repetitions=2.
The sample size increased to 110 to compensate for the
10% dropout rate. The sample size was calculated using
G power version 3.1.9.4 [21]. A convenient sampling
method was employed to efficiently select participants
from the outpatient clinics, considering their accessibility
and availability during the study period. From each clinic
eligible participants were recruited into small groups to
conduct the intervention sessions until required sample
size had been completed.

Data collection methods and tools

A predesigned structured interview questionnaire was
developed to collect the following data (supplementary
file 1):

1. General characteristics of the study sample
including data about age, income, residence, marital
status, work status, and level of education, also data
about family history of prostate cancer were taken,
and physician’s recommendations for prostate cancer
screening in regular checkup.

2. Prostate cancer knowledge questionnaire
(PCKQ): The questionnaire was adapted from
previous studies done by Agho and Lewis (2001)
[22] and Weinrich et al. (2007) [23]. PCKQ covers
questions related to prevalence, etiology, risk factors,
presentations, manifestations, screening practices,
and prevention of PC. The questionnaire responses
were constructed as true or false or Don’t Know.
“Don’t know” responses were treated as incorrect
answers. The total score ranged from 26 (maximum)
to 0 (minimum). Higher scores indicate higher
knowledge.

3. Prostate cancer screening-health belief model
scale (HBM-PCS): The Health Belief Model Scale
(HBM) has been adapted into the HBM-PCS to
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assess one’s health beliefs regarding PC screening.
Its purpose is to identify perceptions and beliefs that
influence an individual’s decision to engage in or
avoid preventive services for potential health issues.
In 2011, Capik and Gozum [19] developed the HBM-
PCS consisting of forty-one items with a five-point
Likert scale, ranging from one = completely disagree
to five = completely agree. The scale is composed of
five sub-scales, including perceived susceptibility
(five items), perceived seriousness (four items),
health motivations (ten items), perceived barriers
(fifteen items), and perceived benefits (seven items).
Each sub-scale is scored individually, and a higher
score in susceptibility, seriousness, motivation,

and benefit, as well as a reversed score in barriers,
indicates a positive intervention effect. The HBM-
PCS yields a total score by summing the score of
sub-scales, with a higher score indicating better
outcomes.

4. Prostate cancer preventive practices
questionnaire (PCPPQ): Developed by the
researcher based on relevant English literature
[24-27] to assess respondents’ preventive practices
regarding prostate cancer. It consisted of 12
questions and assessed how often the respondents
practiced certain preventive behaviors (diet, health-
professional help-seeking, and lifestyle modification
including smoking cessation/prevention, exercise
and physical activity, sleep, stress control, and weight
reduction) in day-to-day activities. Participants were
given a 4-point Likert scale ranging from never [1] to
always [4], to evaluate their responses. A higher total
score reflects better preventive practices.

5. Intention to PC screening question: Examined
the intent to screen (current interest in prostate
screening) and screening behavior. Based on
Anderson’s study (2013) [28], we used the item
‘Please select a response that best describes your
current interest in prostate screening (rectal
examination and/or PSA-blood test)’ as the
dependent variable. Respondents were asked to
choose one from the following options: [1] I have
never done them, and I am not planning to do
screening, [2] I have never done them, but I am
planning to do screening in the upcoming six
months, [3] I have done one or both at least once
before, and I am intending to have another one on
the due date. The responses described if participants
had previously undergone a screening test in
addition to the assessment of their willingness to or
future intention.
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Questionnaire validation

The questionnaire was translated into the Arabic lan-
guage, and standard translating procedures were fol-
lowed to ensure precision and consistency. In order to
establish inter-rater reliability, two native Arabic trans-
lators were engaged to evaluate the translated versions
for consistency. A percentage agreement calculation was
utilized to compare the translated versions, resulting in
an inter-rater agreement of 0.79. To achieve face and con-
tent validity, experts from various fields (medical-surgical
nursing, gerontological nursing, geriatrician, oncologist,
urologist, nursing educator, and public health specialist
from Alexandria, Helwan and Cairo Universities), were
consulted to evaluate the questionnaire items in terms of
simplicity, clarity, relevance, and necessity. Based on their
feedback and suggestions, the study tools were amended
to ensure content validity. To ensure comprehensibility,
intelligibility, and clarity of the questions, a pilot sam-
ple of 14 eligible men was selected to provide feedback.
Internal consistency was measured using Cronbach’s o
values. The calculated Cronbach’s a of the prostate can-
cer knowledge questionnaire, prostate cancer screening-
health belief model scale and prostate cancer preventive
practices questionnaire sections were 0.900, 0.691 and
0.790 respectively.

The intervention program

The intervention program comprised of four sessions,
each lasting between 30 and 45 min, conducted once a
week. (Table 1). The program was developed using the
Health Belief Model (HBM) as a framework [29] (Fig. 1).
The illiteracy rate in Egypt is quite high, which can pose
a challenge to elderly men when it comes to educational
materials that are typically in written form. Moreover,
visual impairment is commonly associated with age-
ing, which further exacerbates the issue. To address this
concern, a range of educational materials were distrib-
uted to study participants. These included pamphlets,
as well as links to educational audio formats available on
the SoundCloud platform. This was done to cater to the
needs of participants who prefer to listen or are unable to
read effectively. A booklet containing illustrations about
prostate cancer knowledge, prevention and its screening
practices were given to the participants, and the informa-
tion in booklets was explained to the participants during
the sessions. The data collection process and program
implementation spanned over a duration of 8 months,
from March 2022 to February 2023.

Ethical considerations

Approval for the proposed study was granted by the
research ethics committee of the esteemed Faculty of
Nursing at Alexandria University in Egypt (Decision
Date Number: 13/2/2022). All methods were carried out
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Table 1 Content of the designed program

Page 5 of 12

Session (1):“The healthy belief and its importance”

- The concept of the health belief model

- Objectives of the health belief model

- Health belief model skills

- The necessary steps to develop an action plan.
Session (2):“Basic information about prostate cancer”

- An introduction to the prostate and its function

- Definition of prostate cancer

- Causes and risk factors of prostate cancer.

- Clinical presentations of prostate cancer

- Possible methods of treatment if prostate cancer occurs.

Session (3): “Preventive health practices for prostate cancer”
- Benefits and importance of prostate cancer screening and preventive practices
- Elements of preventive health practices for prostate cancer

« The skills that must be performed to implement the health belief model of PC preventive practices: “Skills to avoid getting ill or decreasing risk”

part 1
1. Activities to maintain physical fitness and health:

- The importance of activity and movement to prevent prostate cancer.

« Ways to conserve physical energy.
« Important tips for exercising
« Perform activities of daily living.
« Commitment to the practice of self-care.
2. Commitment to healthy habits:
- Smoking cessation
«The importance of vitamin D and sun exposure
« Having sex
« Rest and sleep
« Doctor consultation
- Proper action in case of abnormal symptoms.

- Increasing knowledge and awareness to correct erroneous negative health ideas and beliefs.

3.Who and When to screen for prostate cancer:
- Introduction to early detection of prostate cancer

« Factors for choosing screening for early detection of prostate cancer.
+ The importance of early detection of prostate cancer

- Screening options for early detection of prostate cancer:

« Ablood test to measure the level of PSA concentration in the blood.
- Perform a digital rectal examination (palpate the prostate)

« Biopsy and Other examinations

+ Maintaining the periodic examination schedule for early detection.

- Proper access to health care institutions.

Session (4): “Preventive health practices for prostate cancer”
“Skills to avoid getting ill or decreasing risk” part 2

4. Proper dieting:

« Proper nutrition and its importance for the prevention of prostate cancer
- Commitment to a healthy diet.

- Elements of proper healthy nutrition

5. Lifestyle and behaviors:

- Social communication with family and friends.

- Linking healthy behaviors to personal goals.

- Learn new skills that make individuals feel good.

+ What should be avoided to prevent prostate cancer?
6. Psychological wellbeing

- Be positive about disease prevention.

- Self-confidence and optimism towards the future.

« Looking at life in a positive way.
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Table 1 (continued)
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« Trying to control oneself in the face of psychological problems and pressures.

« Practicing relaxation exercises to reduce anxiety and stress.

- The relationship of anxiety, nervous tension, stress, and psychological state with prostate cancer

- Ways to deal with the stresses of daily life.

N.B., more details of the program could be found in the supplementary data (supplementary file 2)

Modifying factors _ Cues to action:
Males’ perception of the threat of PC -
PC screening recommendations, advice
Sociodemographic Perceived susceptibility to PC from health care professionals,
Age \ educational sessions, and booklet
. distribution.
Marital s'tatus :> | Perceived seriousness of PC |
Occupation
Education
Income
Medical History Health motivation
Family b Fpe 1tljel(‘quflred to increase self- §fﬁc;(c:y and > | Taking health action:
- ramily 1§t0ry 0 . ¢ 1et' to engage in preventive HBM PC- preventive practices-based
- Physician’s  recommendation for practices. education regarding: Diet, Exercise,
PC screening

_Likelihood of action
Evaluation of participants’ practices to /
counteract the threat to PC.

Sleep hygiene, Periodical PC screening
test, Stress management, Cessation of
smoking, etc).

Knowledge about

=

- PC and related preventive practices

Perceived benefits of preventive |

Perceived barriers to preventive practices

Fig. 1 Constructs of the health belief model (HBM) framework applied for adults and older adults' males related to prostate cancer (PC) preventive edu-

cational program

in accordance with the Declaration of Helsinki. In order
to ensure ethical standards were met, all participants
were provided with written informed consent, and were
informed that participation was wholly voluntary, and
they could withdraw at any time without any negative
consequences. Furthermore, participants were reassured
that the information collected would be kept confiden-
tial and that no sensitive questions were included, thus
ensuring their privacy was protected. Participation was
not mandatory, and there was no conflict of interest.

Statistical analysis

Data collected from the study was meticulously analyzed
using the highly regarded IBM SPSS version 25 (SPSS,
Inc. Chicago, IL). Continuous variables were presented
as mean and standard deviation, while categorical vari-
ables were presented as frequencies and percentages. The
mean scores of the tested continuous outcome variables
were analyzed using a single group design with repeated
measurements analysis of variance. To further test for
discrepancies in responses across time before and after
program completion for dichotomous variables (inten-
tion to screen), Cochran’s Q test was employed. All sta-
tistical analyses were performed using two-tailed tests,
and a p-value less than 0.05 was deemed statistically

significant, thus ensuring the utmost accuracy in the
findings presented.

Results

The age of the participants ranged from 45 to 75 years
old with nearly equal distribution of all age groups. More
than two-thirds of the participants (72.7%) were married,
44.5% were secondary graduates or beyond, and 70.0%
were residents of urban areas. Most of the sample (88.2%)
were working and 19.1% had an annual income less than
10.000 EGP. Most of the sample (90%) had no family his-
tory of prostate cancer (Table 2). No one of the study
participants reported that their physician recommends
prostate cancer screening during their regular check-up
visits.

Table 3 shows the mean values of PCKQ, HBM-PCS,
and PCPPQ at baseline, after the intervention, and at 3
months follow-up. Participants’ knowledge about pros-
tate cancer screening improved significantly immediately
after the program and this positive change was main-
tained at the follow-up (p=0.000). Furthermore, par-
ticipants’ perceptions and preventive practices towards
prostate cancer screening had changed significantly after
program completion and at follow-up (p=0.000).
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Table 2 General characteristics of the study sample (n=110)

General characteristics No. %
Age

m 45-49 years 28 255
m 50-59 years 27 24.5
m 60-69 years 29 264
m /0-75 years 26 23.6
Marital status

m Married 80 72.7
m Single 6.4
m Divorced 7.3
Level of education

m Below secondary level 61 555
m Secondary level or higher 49 44.5
Residence

m Urban 77 70.0
m Rural 33 30.0
Current working status

m Working 97 88.2
m Not working 13 11.8
Annual income

m Less than 10.000 EGP 21 19.1
m 10.000-less than 20.000 EGP 42 382
m 20.000-less than 30.000 EGP 26 236
m 30.000 and more 21 19.1
Family history of prostate cancer

mn No 99 90.0
mYes 1 10.0
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Regarding intention to prostate cancer screening, at
baseline most of the participants (78.2%) had never done
screening and not planned to do it, however after pro-
gram completion this percentage changed dramatically
(9% immediately after intervention and 23.6% at follow-
up, p=0.000). After program completion, many of the
participants (92.7%) were planning to screen for prostate
cancer in the next six months (p=0.000). No significant
change in the intention was noticed in those who did the
test once (p=0.069) as shown in Table 4.

Table 5 shows no differences in total knowledge and
practice scores among different age groups after the
termination of the program. However, the younger age
group (45-49 years) showed higher scores in their per-
ception of prostate screening (p=0.001). Higher educa-
tion and income were significantly associated with higher
scores in the three scales (p=0.000 in all scales). Regard-
ing the family history of prostate cancer, no significant
differences in knowledge or practice between those who
reported having a family history of prostate cancer or
not, although a significantly higher perception was found
among those who reported having a family history of
prostate cancer (p=0.005).

Discussion

This groundbreaking study on the impact of Health
Belief Model (HBM)-based educational intervention
on prostate cancer screening in Egypt is a pioneering

Table 3 Averages scores of the 110 participants with regard to PCKQ, HBM-PCS, and PCPPQ at baseline, post-test and follow up

Variables Baseline Post-test Follow up F p-value
Mean+SD Mean+SD Mean+SD

PCKQ 5.84+259 15.18+2.47 13.08+2.80 550.24 0.000*

HBM-PCS 94.56+16.44 158.55+11.87 138.25+10.35 4281.16 0.000*

HBM-PCS subscales

« Susceptibility 9.88+2.54 19.20+2.17 14.08+2.16 1047.98 0.000*

- Seriousness 7.80+2.11 15.38+£2.02 1141+£1.87 809.66 0.000%

- Motivation 24.68+4.55 37.38+£4.58 32.64+3.08 739.75 0.000*

« Barriers 31.05+6.64 5754+517 5247 +4.60 239224 0.000%

- Benefits 21.15£531 29.05+267 27.65+£2.90 288.21 0.000*

PCPPQ 18.53+£2.50 30.25+£4.94 23.50+£5.04 621.48 0.000*

PCPPQ subscales

- Diet 12.24£2.09 19.72+343 15.34+3.64 460.97 0.000*

+ Change lifestyle 511+£0.99 8.18+1.53 6.39+1.59 258.12 0.000*

« Health professional help-seeking 1.19+£042 235+0.83 1.77+0.76 132.72 0.000*

F for repeated measure ANOVA, *Significant p value<0.05

Table 4 Participants'intention to prostate cancer screening at baseline, post-test and follow up

Participants’ intention to prostate cancer screening (n=110) Baseline Post-test Follow up Cochran’sQ  p-value

No. No. % No.

- I've never done them, and | am not planning to do it 86 1 9.0 26 130.11 0.000*

- I've never done them, but I'm planning to do it in the coming six months. 21 102 927 77 11342 0.000*

«1 do at least once in the past, and | intend to get another 3 7 6.4 7 533 0.069

*Significant p value<0.05
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effort, being the first of its kind. The program proved to
be efficacious, with a significant enhancement in partici-
pants’ knowledge, perception, and practices concerning
prostate cancer prevention and screening. These favor-
able outcomes were also sustained for a period of three
months after the program, implying the potential long-
term benefits of such interventions. Furthermore, partic-
ipants’ intentions for screening positively changed after
the completion of the program. Adults were more likely
than older adults to report perceived aspects/dimensions
for PC screening based on HBM. Those with higher lev-
els of education and annual income exhibited improved
knowledge and a positive perception of being engaged in
preventive practices than their counterparts.

In the same context, a study conducted in Italy by
Maladze et al. (2023) declared that most respondents
who received previous information about PC from a
physician had moderate knowledge about its screening
and management; than those who did not [30]. As per
a recent integrative review (2020), the primary barrier
preventing men in sub-Saharan Africa from undergoing
prostate cancer screening is a lack of knowledge. This is
followed by perceptions, attitudes, and beliefs that hin-
der testing and screening for prostate cancer [31]. In the
current study, the reason for the subjects’ low knowl-
edge scores prior to intervention could be attributed to
low education level as more than half of the participants
did not complete high school (55.5%), also, low income,
lacked sufficient PC training programs and the increased
focus of health authorities and health care professionals
on treatment rather than prevention could be reasons.
Absence of mass media orientation campaigns empha-
sizing PC screening, could predispose adults and older
adults to an observable lack of information about the
importance of PC screening behaviors and its preventive
practices.

In response to this pressing issue, several organizations
(Advocacy League, CanSurvive, Egyptian Urology Asso-
ciation, and Astellas Pharma Inc.) have collaboratively
launched Prostatecancer.me, the first-ever specialized
platform and portal in the Arabic language dedicated to
prostate cancer awareness. The platform aims to furnish
patients with crucial information on prostate cancer,
disease treatment alternatives, possible lifestyle modi-
fications, as well as advice for caregivers. To ensure the
platform’s favorable impact on patients and their families,
it is imperative to make it more accessible to Arab adults,
particularly older adults [32].

Applying HBM constructs was useful in predicting the
intent to screen, as individuals will take action to prevent,
reduce, control, or treat a health problem if they perceive
that the action is beneficial and can produce a positive
outcome in addition to being more motivated. Based
on that premise, it may be useful to frame educational
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interventions and or prevention strategies in the context
of resultant benefits and motivation. Erroneous beliefs
undoubtedly influence men’s decision to partake in pros-
tate cancer screening and prevention [33]. Results of our
study revealed improvement in the total health belief
model average score along all studied assessment periods,
within each group in all subscales. Similarly, in a nonex-
perimental exploratory study conducted by Oliver et al.,
(2011) a group of 94 male participants aged 40 and above
(with a range from 40 to 72 years), residing in rural areas,
were examined. The study aimed to investigate the cor-
relation between perceived benefits and perceived bar-
riers with respect to prostate cancer screening decisions
and the sources of influence cited by the participants.
The results revealed that both benefits and barriers were
significantly associated with prostate cancer screening as
well as the sources of influence [34].

In a similar vein, a descriptive-analytical study was con-
ducted on 263 male employees aged 40 years and older
at a medical sciences university in Iran. The primary
objective of this study was to understand the preventive
behaviors of prostate cancer based on the structures of
the health belief model. The study revealed that perceived
barriers were high, such as the high cost of choosing a
particular diet, lack of exercise and control over body
mass index, insufficient knowledge about the place and
time for diagnostic tests, a tendency to engage in high-
risk behaviors like smoking, and misconceptions about
the disease [35].

Additionally, the current study illustrated an unsatis-
factory practice level in the baseline, which was improved
after the intervention, declined again 3 months later but
was still significant in comparison with pre-intervention.
These findings were supported by Mazloomi, Dehghan
and Dehghan (2017) study which suggested that; raising
men over 40 years of awareness via HBM education can
predispose them to more effective preventive practices;
where significant differences in knowledge and practices
mean scores were identified between their study par-
ticipants before and after the intervention, and within
both the study and control groups post- intervention;
(p=0.000) [36].

In the current study, a significant difference was found
between different age groups regarding HBM-PCS with
the younger age group (45-49 years old) exhibiting bet-
ter perception, and the lowest score was among those
50-59 years old. This could be explained by the fact
that younger age group exhibits a higher level of educa-
tion, greater access to healthcare resources and health
insurance coverage. This group also displays a proactive
approach towards their future health through regular
screening practices, which has the potential to impact
their beliefs and behaviors positively. Lee, Park and Park
(2016) declared that age is one of the main factors which



Khalil et al. BMC Cancer (2024) 24:289

significantly needs to be considered in nursing educa-
tion programs especially in middle-aged men; in order to
deliver accurate knowledge about prostate cancer. How-
ever, they agreed upon the effectiveness of HBM-based
interventions to increase PC screening practices’ sensi-
tivity and reduce barriers in all age groups [37].

Incompatible with our finding, Gift and Colleges’
(2020) study on 200 men over 40 years revealed that in
the last 2 years, low PC preventive screening practices
were observed in their adult participants, while those
aged above 60 years had a positive practice (p<0.001);
being more knowledgeable about PC screening, maybe
because they periodically visit healthcare facilities for
other urologic disorders follow up [38]. We also found
that higher education and income were positively asso-
ciated with improvement in knowledge, perception, and
practices, this is corroborated by several other studies
in Africa [30, 38] Based on an integrative review, it has
been suggested that individuals with limited educational
attainment may have trouble in comprehending infor-
mation and may exhibit mistrust toward prostate cancer
screening. Additionally, low socio-economic status has
been linked to lower uptake of prostate screening and
testing [31].

HBM educational intervention applied in this study
also had a positive impact on participants’ future inten-
tion to screen. Jean-Louis & Webb, 2021 study stated
that African American men preferred the fecal immuno-
chemical test, stool DNA tests, and Guaiac-based fecal
occult blood test because they are noninvasive and of low
cost. The use of at-home prostate cancer screening tests
enabled routine screening at home, should be dissemi-
nated in the community and reinforced by healthcare
professionals [39].

Despite PC screening guidelines have been advanced
by the American Cancer Society (2019) and other organi-
zations (Mason et al., 2022) [40, 41], there is no evidence
that Egyptian men participate in routine prostate cancer
screening. Within the medical community in Egypt, there
exists a lack of consensus and agreement on whether or
not to screen for prostate cancer as well as the appropri-
ateness of prostate cancer screening. The current study
showed that physicians were not recommending prostate
cancer screening on regular follow-ups for all partici-
pants, where the majority of them did not perform pros-
tate screening. Kaninjing et al. (2018) affirmed that most
of their study participants did not report any screening
or recommendation from a healthcare provider for PC
annual screening [42]. Furthermore, Naji et al. (2018)
stressed upon lack of medical approach for continuous
PC screening and periodical follow-up motivation for
non-evident PC men aged>50 years and =75 years in
routine care, in spite of nearly one-third of men in their
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fifties and up to two third in their seventies have a higher
incidence of PC [43].

It is important to note that this study does have its
limitations, as it lacks a control group. Consequently, it
is challenging to make concrete conclusions regarding
the efficacy of the intervention. While this study design
has been criticized for its inability to determine causality,
it is still implemented in various settings to assess edu-
cational interventions. Nevertheless, this research could
serve as a foundation for future randomized clinical trials
aimed at increasing awareness and adoption of prostate
cancer screening in rural communes.

Conclusion

The study findings emphasized the effectiveness of the
designed health educational program based on the
HBM on PC preventive behaviors, through significantly
improving participants’ knowledge level, perceptions,
practices, and intentions to PC screening. Thus, HBM-
based educational programs are highly recommended for
prostate cancer preventive health practices among both
adult and older adult males.

Recommendations

HBM-based health education is warranted to improve
knowledge literacy about the PC, dispel misconceptions,
and emphasize improving perceived benefits and motiva-
tion and identifying health services barriers. The study’s
results underscore the significance of providing culturally
appropriate healthcare services to the Egyptian popula-
tion, particularly those at higher risk for prostate cancer,
which should be translated into greater access and more
effective healthcare. Nurses and physicians must empha-
size the health benefits of being examined early, provide
motivation, and explain that the person’s masculinity will
not be affected. Programs geared toward Egyptian adults
and older adults should also concentrate on improving
overall health habits, such as quitting smoking, adopting
balanced diets, and engaging in physical activity.
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