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Abstract Knowledge of breast cancer-associated risk
factors and screening methods increases the likelihood of
early detection, which is directly related to the outcome.
This cross-sectional study utilized self-administered online
questionnaires about knowledge regarding the risk factors
and attitude towards breast cancer screening practice. The
responses of 409 adult Saudi females were collected from
the Bisha, Asir region, between April and September 2023.
The results showed that 311 (76.04%) participants had
poor overall knowledge about breast cancer. Age, marital
status, and education were significantly associated with the
level of knowledge (p-value <0.05). Participants could
identify increasing age, past medical or family history of
breast cancer, and the use of hormone replacement therapy
as the most common risk factors. However, only 164
(40.10%) participants ever performed a breast
self-examination, and only 32 (7.82%) did it monthly. Only
64 (15.65%) participants were enrolled for mammography.
Logistic regression analysis revealed that the participant’s
level of knowledge was significantly affected by age (OR
0.476489; 95%Cl, 0.266-0.854; p 0.006424), marital
status (OR 0.559148; 95%ClI, 0.348-0.899; p 0.008155)
and family history of BC (OR 1.609428; 95%ClI,
0.978-2.647; p 0.030455). There is a huge need for
awareness programs in this region, with an emphasis on
breast self-examination training and screening practice.

Keywords Breast Cancer, Screening, Breast

Self-Examination, Risk Factor, Mammography

1. Introduction

Breast cancer (BC) is the leading cause of cancer-related
morbidity and mortality worldwide [1], [2]. The stage of
presentation is directly related to the outcomes of the
disease [3]. Early detection and treatment reduce mortality
and lower the overall cost of treatment and burden on
healthcare services [1], [2], [4]. According to the American
Cancer Society, the age-adjusted BC mortality rate has
declined by 39% from 1989 through 2015, after the
introduction of screening tools [5]. Screening methods,
including breast self-examination (BSE), clinical breast
examination (CBE), and diagnostic mammography, are
used depending on a person’s age and other risk factors [3],
[4].

The incidence of BC is increasing in the developing
world, including the Kingdom of Saudi Arabia (KSA) [1],
[6-8]. According to the 2020 statistics of the International
Agency for Research on Cancer, the age-standardized
incidence and mortality rates of BC in Saudi females are
28.8% and 8.9%, respectively [8], [9]. Epidemiological
analysis revealed that the number of cases of BC in the
KSA increased by 186% between the years 2004 and 2016
[7]. Moreover, compared to the Western world, the
diagnosis is more frequent in premenopausal females and
females with an advanced stage [3], [4], [7], [9], [10].
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Diagnosis at an early stage is the most helpful predictor of
breast cancer-associated morbidity and mortality [11], [12].
Unfortunately, only 27-38% of patients present with
early-stage disease in the KSA [3]. Studies showed that a
lack of information, knowledge, and awareness about
screening and early detection measures contributes to the
late-stage presentation of BC [1], [2], [5], [13]. In KSA,
screening programs for BC were introduced in 2005;
however, the lack of participation by the target population
makes these programs ineffective [3-5], [13].

Worldwide, the most commonly identified barriers to
BC screening are the lack of access to health services, poor
infrastructure, incomplete information, socioeconomic
status, and, geographical conditions [1], [2], [13]. The lack
of knowledge about the availability and procedures of
screening tests is the leading barrier in KSA, as perceived
by Saudi females, among other factors, such as fear of pain,
embarrassment, and the sex of the examiner [1], [2], [5].

Established risk factors for breast carcinoma include age,
sex, high breast density, lifetime exposure to estrogen,
history of radiation, obesity, and family history of breast
cancer [2], [3], [6], [11], [14]. Knowledge of these factors
and their potential risks to a person can play an important
role in motivating an individual to participate in screening
programs. Familiarity with BSE, CBE, and mammography
should begin during early adulthood. Every female should
learn and perform BSE by the age of 20 years [10], [15].
CBE, and diagnostic mammography begin at the age of 40,
especially for high-risk individuals [2], [10], [15-17]. The
recommendation for mammography screening in the KSA
is every two years until the age of 69 for asymptomatic
women [17]. Several ongoing national and regional BC
awareness campaigns are available in the KSA [1], [15],
[18]. Additionally, free of cost screening is widely
accessible but the level of satisfaction of the beneficiaries
with these services is not encouraging [1], [3], [8], [13].
Many studies have shown that women in the KSA are
either not aware of or lack the practice of participating in
BSE, CBE, and mammography [1], [3-5], [9], [10], [15].
This lack of participation in screening practice is reported
to be related to the low level of knowledge regarding risk
factors and misinformation regarding the procedures of the
screening methods [1], [2], [5], [12].

Although several studies on the knowledge, practices,
and attitudes regarding BC screening methods are
available from different parts of the KSA, few relevant
data is available from the southern region. Qedair et al. [8]
indicated that participants from the southern region of the
KSA were 1.8 times more likely to have poor BC
awareness. Considering the importance of regional studies
to design continuous education and awareness campaigns,
our study stands for this underrepresented region. We
assessed the level of knowledge and attitude regarding the
risk factors for breast cancer and screening practices
among Saudi women in the Bisha governorate, located in
Asir, in the southern region of the KSA.

This study aimed to provide awareness of breast cancer
in the general population, which will ensure a better
perception of personal risk and increase the likelihood of a
person being vigilant of any changes in her breasts and
performing BSE. This will improve the use of available
screening tools and lead to early disease detection and
better outcomes.

2. Materials and Methods

This descriptive, cross-sectional study was conducted in
the Bisha region, over a period of 6 months, from April
2023 to September 2023. Ethical approval was obtained
from the institutional ethical review board. According to
the recent census [19], the population of female Saudi
citizens in the Bisha governorate was 78058. The
calculated sample size with a confidence level of 95% and
a margin of error of 5% was 380. Following a thorough
literature review, an online questionnaire was prepared
and translated into Arabic. Two experts were consulted to
review the content, accuracy, and clarity of the questions.
A pilot study on ten Saudi females was done to check for
the understanding and applicability of questionnaire. The
reliability coefficient (a-Cronbach) was 0.72 thus no
further changes were made to the survey. The link for the
google form survey was distributed randomly via email
and social media (WhatsApp, Twitter, and Facebook) to
the accounts of Saudi females from Bisha, KSA. Total
438 responses were received and scrutinized. Surveys
received from women under 18 years or more than 60 years
old, non-Saudi residents, those residing outside the Bisha
Governorate, and those with incomplete or repeated
responses were excluded from the study. We included 409
completely filled surveys by adult Saudi female citizens
from Bisha. Participants who volunteered to be part of this
study provided consent. The survey assessed
sociodemographic status, knowledge of BC risk factors,
and knowledge and practice of BSE and mammography
screening. Data entry and statistical analyses were
performed using SPSS (Statistical Package for the Social
Sciences) version 26 (SPSS Inc., Chicago, IL, USA).
Descriptive data were displayed in percentages,
frequencies, and mean astandard deviation. Each question
was assigned an equal weight to score the knowledge
regarding risk factors and screening. Scores of < 50%, 50%
to 75%, and >75% were categorized as poor, moderate, and
good knowledge, respectively. A two-tailed chi-squared
test was used to determine the association between the
knowledge scores and population characteristics. We
applied logistic regression analysis to determine the
sociodemographic ~ factors  affecting  individual’s
knowledge about BC risk factors and screening. High and
moderate knowledge was taken as one group (knowledge
score> 50%) and poor knowledge (<50) was taken as the
second group. A p-value <0.05 was set as statistically
significant.
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3. Results

Table 1 shows the sociodemographic characteristics of
the 409 Saudi females who completed the online survey.
The age range was 18 to 60 years, with a mean age of 31.44
years +12.28 SD.

Table 1. Sociodemographic features of participants

Personal data n (409) | Percentage (%)
Age in years 18-25 218 53.30
26-40 86 21.03
41-60 105 25.67
Education Graduate & 124 30.32

Postgraduate

Undergraduate 285 69.68
Marital status Married 181 44.25
Unmarried 228 55.75
Employment status Employed 141 34.47
Unemployed 268 65.53
History of breast Present 104 25.40
cancer in the family Absent 205 74.60

Knowledge of BC risk factors and national screening
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programs was observed to be poor for 311 (76.04%)
research participants. Moderate and good knowledge were
recorded for 56 (13.69%) and 42 (10.27%) participants,
respectively. Participants were allowed to choose all the
risk factors from the given list. Most participants (301,
73.59%) perceived having the past history of BC as a risk
factor. Other well-known risk factors included having a
close relative with BC (231, 56.48%), using hormone
replacement therapy (200, 48.90%) and increasing age
(185, 45.23%). Figure 1 shows the frequency of common
risk factors known to the participants.

Out of 409 participants, BSE was performed by only 164
(40.09%) participants, and only 32 (7.82%) did it on
recommended monthly basis. Nonetheless, 89 (21.76%)
respondents were confident about noticing a change in
their breasts. Most of the participants (222, 54.28%) were
willing to go to a doctor immediately if they ever noticed a
change in their breasts.

The existence of a national breast screening program
was known to 333 (81.42%) participants. Yet only 84
(20.54%) participants could identify the correct age for
starting the clinical screening and just 24 (5.87%)
participants could tell the appropriate age for stopping
further screening. Out of the 107 (26.16%) respondents
who were eligible for screening (being 40 years of age and
above), only 64 (59.81%) of them had enrolled in the
national screening program.

None of the above

Doing less than 30 min of moderate physical activity 5
times a week

Having a late menopause
Starting your periods at an early age
Having children later on in life or not at all

Having a close relative with breast cancer

Risk Factor

Using HRT (Hormone Replacement Therapy)
Being overweight (BMI over 25)
Having a past history of breast cancer

Increasing age

0 50

B 25 5.35%)

B 2 (10.75%)

A o (>2.0%)

B -2 15.15%)

A s (20.0%)
A 231 (56.5%)
A 200 (48.9%)
A 35 (33.0%)
A o (73.5%)
A o5 (45.2%)

100 150
Frequency

200 250 300 350

Figure 1. Frequency of known risk factors among participants
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The level of knowledge was correlated with
sociodemographic parameters, wherein p <0.05 was
considered statistically significant. In our study, age
(p=0.00985), education (p=0.036), and marital status
(p=0.027) were significantly associated with knowledge
scores. However, employment status (p=0.056) and
knowing a family member or close friend with BC

(p=0.095) did not significantly affect the knowledge scores
(Table 2). Logistic regression analysis revealed that the
participant’s level of knowledge was significantly affected
by age (OR 0.476489; 95% Cl, 0.266-0.854; p 0.006424),
marital status (OR 0.559148; 95% CI, 0.348-0.899; p
0.008155) and family history of BC (OR 1.609428; 95%
Cl, 0.978-2.647; p 0.030455) (Table 3).

Table 2. Association of sociodemographic features with the level of knowledge

Predictor Breast screening knowledge level p- value
(N =409)
High Moderate Low
(N=42) (N =56) (N =311)
No. %age No. %age No. %age
Age in years 18-25 24 5.87 42 10.27 152 37.16 0.00985*
2640 8 1.96 6 1.47 72 17.60
41-60 10 2.44 8 1.96 87 21.27
Education Graduate & Postgraduate 27 6.60 15 3.67 82 20.05 0.036*
Undergraduate 34 8.31 41 10.02 210 51.34
Marital status Married 17 4.16 16 391 148 36.19 0.027*
Unmarried 25 6.11 40 9.78 163 39.85
Employment status Employed 18 4.40 12 2.93 111 27.14 0.056
Unemployed 24 5.87 44 10.76 200 48.90
History of breast Present 16 391 16 3.91 72 17.60 0.095
cancer in the family
Absent 26 6.36 40 9.78 239 58.43
*Significant association (p >0.05)
Table 3. Multiple linear regression predicting poor knowledge about breast cancer
Variables AOR Cl 95% p-value
Age group in years
. 18-25 Ref
. 26-40 0.447811 0.236-0.850 0.007035
. 41-60 0.476489 0.266-0.854 0.006424
Education level
. Undergraduate Ref
. Graduate and postgraduate 1.434146 0.090-2.262 0.060545
Marital status
. Unmarried Ref
. Married 0.559148 0.348-0.899 0.008155
Employment
. Unemployed Ref
. Employed 0.794913 0.488-1.295 0.178413
History of breast cancer in family
. Absent Ref
. Present 1.609428 0.978-2.647 0.030455
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4. Discussion

We collected 409 complete surveys from adult Saudi
females residing in the Bisha governorate, southern KSA.
The mean age of participants was 31.44 years +12.28 SD.
Most of the participants in our study were 18-25 years of
age (218, 53.30%), undergraduates (285, 69.68%),
unmarried (228, 55.75%), and unemployed (268, 65.53%).

The study participants’ knowledge of BC risk factors
and the national screening program was stratified into
good, moderate, and poor knowledge. Most of them, 311
(76.04%) out of 409 participants, had poor knowledge.
This was followed by moderate knowledge of 56 (13.69%)
participants and good knowledge of 42 (10.27%)
respondents. Previous studies conducted in the KSA have
shown comparable results. A study from Najran, showed
that 54.4% of participants had a poor knowledge of BC [4].
Similarly, Mahfouz et al. [20] showed insufficient
knowledge and poor screening practices among women in
Abha City, located in the southern KSA. A recent
nationwide study showed that 71% of participants had an
overall poor knowledge about BC [8]. Using a multivariate
regression model, the same study showed that women
living in the southern regions of the KSA are 1.8 times
more likely to have poor knowledge [8]. A study conducted
on BC awareness among school teachers in Makkah
showed that 67% of the participants had limited
knowledge [6]. Out of 391 undergraduate medicine and
allied medicine students in Bisha, approximately half
(49.36%) were reported to have a suboptimal level of BC
knowledge [21]. Formal education is established as a
predictor of good general knowledge about BC in a number
of studies [2], [3], [4]. However, the aforementioned
studies on teachers and medical students show that we still
need significant improvements. Awareness programs for
those with formal education can help them promote health
and disseminate authentic knowledge to others. Allohaibi
et al. [15] reported a moderate level of BC-related
knowledge among 48.7% =+ 17.2% of the surveyed 697
Saudi women. The different dynamics of the sample
population and inherent limitations of online survey can be
the potential reasons for the better result of their survey.

Participants were given a list of risk factors for BC and
were allowed to choose all options that they recognized as
risk factors. All correct answers were equally weighted in
the final score. The most well-known risk factors among
respondents were increasing age (185, 45.23%), having a
history of BC (301, 73.59%), having a first-degree relative
with BC (231, 56.5%), and the use of hormone
replacement therapy (200, 48.90%). Figure 1 shows the
risk factors included in the questionnaire, along with the
percentage of responses for each factor. The most
well-known risk factors reported by Alshareef et al. [6]
were alcohol, family history, and hormonal treatment.
Unhealthy lifestyle and family history were the most
recognized risk factors for BC in another study [16].
Family history, use of oral contraceptive pills, and smoking
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were recognized by 77.8%, 43.5%, and 36.4% of 519
participants in the study done by Alsowiyan et al. [22]. A
study on 400 women of northern KSA labelled unhealthy
diet (57.8%), smoking (77.8%), and family history (53.0%)
as the most well-known risk factors [12]. Although having
a family history of BC is a major risk factor and is most
commonly recognized by the participants in all previous
studies as well, it should be noted that it accounts for
5-10% of all cases, and most BC cases develop
sporadically [14]. One of the aims of the study was to
enlighten participants on the common risk factors
involved in the pathogenesis of BC.

Familiarity with one’s breasts and being vigilant
regarding any changes are the keys to the early detection
of BC. Monthly BSE is recommended for all females
starting at the age of 20 years [10], [15]. However, the
practice of BSE was observed to be poor in previous
studies, mainly due to a lack of awareness of the steps of
the examination or a fear of the result [4], [10], [16]. BSE
was performed by only 164 (40.09%) participants in our
study, whereas only 32 (7.82%) participants performed it
monthly. This shows a lack of recommended practice by
even those women who are aware of it. Similarly, in studies
conducted by Algahtani et al. [9] and Alalawi et al. [16],
the percentages of participants who performed BSE were
approximately 40% and 45.7%, respectively. The study
done in Abha (southern KSA) showed that only 29.7%
performed BSE [20]. The percentage of women who
performed BSE regularly every month is even lower as
reported by Al-Zalabani et al. [2] and Yaghmour et al. [10]
respectively, only 27.9% and 29.5% of women performed
BSE monthly. The percentage of participants performing
BSE monthly was much lower (7.82%) in our study than in
previous studies, showing a marked gap in awareness of
the most basic screening tests in our sample population.

Noticing a change in the breast tissue is the most
common reason for consulting a doctor, which leads to a
diagnosis of cancer [22]. In our study, more than half of the
respondents (222, 54.28%) stated that they would go to a
doctor immediately if they ever noticed a change in their
breasts; however, only 89 (21.76%) were confident they
could recognize such changes. These results align with
those of a study conducted by Qedair et al. [8], wherein
23.7% of participants were sure to notice any change in
their breasts, and 67.3% knew how to proceed after
discovering such changes.

In KSA, nationwide breast screening centers were
established in 2007 [1]. Screening is free for both nationals
and expatriates [1], [3], [8]. Of the participants in our study,
333 (81.42%) knew the existence of the national breast
screening program. A similar percentage (84%) was
reported by Qedair et al. [8]. The participants in our study
were not aware of the recommended age of Clinical
screening for BC. Only 84 (20.54%) participants could
correctly state the appropriate age (40 years) for the
initiation of screening. This is even less than the result
reported by Yaghmour et al. [10], wherein 38.9% of the
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participants knew the appropriate age. In our study only 24
(5.87%) participants knew that it was recommended to
continue screening until 69 years [17]. In our study, 107
(26.16%) respondents were between the ages of 40 and 69
and were eligible for clinical screening. Still only 64
(15.65%) participants were enrolled in the national
screening program. It is highly recommended that the
programs be designed to fill the gap between the
knowledge and practices of screening. A study in the Asir
region showed that more than 35% of the participants were
not even aware that they had to enroll in the screening [9].
The National Campaign for Breast Cancer Awareness and
the Breast Cancer Early Detection (BCED) project are
available on the Ministry of Health website; however, the
author feels that the information provided is inadequate
and divided between the two web pages [17], [18]. Concise
and clear knowledge should be made available to the target
population to ensure screening at the appropriate age.

We correlated the participants’ level of knowledge with
their age, marital status, formal education, employment
status, and, having someone with BC among family or
close friends. It was observed that age (p = 0.00985),
marital status (p = 0.027), and level of education (p = 0.036)
were significantly associated with the level of knowledge
about the risk factors and screening methods for BC. Their
level of knowledge was not affected by their employment
status (p = 0.056) or having a family history of BC (p =
0.095). Al-Zalabani et al. [2] demonstrated that knowledge
and screening for BC were significantly related to age,
education, occupation, and family history of BC but not
with marital status of the participants. Other studies
showed a significant association between overall
knowledge regarding BC with the age, education,
employment, family history of BC as well as marital status
[3], [6]. Alshahrani et al. [4] have reported that the general
knowledge of BC was strongly associated with occupation,
medical history, and age of menarche and education level
[4]. Similarly, the increasing level of education was
associated with good knowledge of BC in the study by
Allohaibi et al. [15]. Alanazi et al. [12] reported that
education and family history were the top predictors of the
participants’ knowledge of BC and mammography
screening. With the results of these studies, it is evident
that formal education is an important factor in increasing
the knowledge and awareness of BC among individuals. To
improve this further, awareness programs can be designed,
focusing on colleges and universities where students and
faculty can acquire authentic knowledge and play their
role in distributing correct information to society. Logistic
regression analysis reveals that increasing age, marital
status and family history were independent predictors of
the level of knowledge about BC. These may be related to a
higher number of social interactions and encounters with
physicians.

The strengths of our study include its relatively large
sample size and representation from the southern part of
the KSA, which only has a few documented studies on this

topic. The design and successful implementation of the
awareness programs and campaigns require regional
statistics, and we hope to enrich the literature in this regard.
The limitation of our study is that the barriers to screening
and sources of the participants’ knowledge were not
assessed. In addition, self-reported online surveys cannot
be verified and are likely to be over- or underestimated.

We strongly recommend that the BC knowledge of
females of reproductive age be strengthened with an
emphasis on breast self-examination, screening, and early
detection methods. As the lack of participation makes
screening programs ineffective, females should be
encouraged to participate in already available, free of cost
clinical ~screening. Educational programs can be
established through primary healthcare workers and
electronic and social media platforms. Focused training for
teenage girls at the high school level can be done which
will not only familiarize them with BSE but they can
promote it to others as well. Follow-up programs should be
introduced to assess the correctness of the BSE procedure
and this should not be restricted to breast cancer awareness
month.

5. Conclusions

Knowledge of breast cancer was poor in approximately
three-fourths of the participants. Knowledge of the risk
factors and screening tools was significantly related to age,
marital status, and level of education. Most participants
had never performed a breast self-examination, and the
number of those performing it monthly was further lower.
Only approximately 60% of the participants who were
eligible for screening were enrolled in the national
screening program. Moreover, there is a huge need for
awareness programs and campaigns to increase knowledge
of breast cancer. Training in breast self-examination
should be emphasized for early detection, and enroliment
in the national breast cancer screening program should be
advocated at the ground level.
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