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Background: Mammogram screening (MS) is the gold-standard method for early detection of breast cancer (BC), and its use has 
been proven to minimize BC-related deaths and reduce treatment costs. However, recent epidemiological surveys have reported that 
rates of mammogram uptake by the Saudi female population are low. Here, we assessed the knowledge of BC and perceived barriers to 
MS uptake among pre-eligible northern Saudi women.
Participants and Methods: We administered a standard and validated Arabic questionnaire to 400 women aged 40–69 years. SPSS 
version 21.0 (IBM Corporation, Armonk, NY, USA) was used for data analysis. We applied logistic regression analysis to find the 
factors associated with participants’ knowledge of BC and MS. Spearman correlation test was applied to find the correlation between 
knowledge and barrier scores.
Results: The study participants reported that smoking habits (61.3%) and unhealthy food habits (57.8%) were the most common risk 
factors for BC. Of the studied participants, 56.3% had low or medium degrees of knowledge about BC risk factors and MS. The degree 
of knowledge was significantly associated with education level (adjusted odds ratio [aOR], 2.35; 95% confidence interval [CI]. = 1.61– 
3.13; P = 0.008) and a family history of BC (aOR, 3.66; 95% CI, 1.94–5.49; P < 0.001). Fear of a BC diagnosis (50.8%) and concerns 
regarding test procedures were the most common barriers to MS uptake. We also found a negative correlation between participants’ 
knowledge and perceived barriers to MS (rho = −0.389, P < 0.001).
Conclusion: We recommend that concerned authorities offer women multiple health education sessions covering BC risk factors and 
the necessity for pre-eligible women to undergo MS spaced at regular intervals at different facilities. Furthermore, a multicentric 
mixed-methods survey is warranted to find the qualitative aspects of barriers to MS.
Keywords: breast cancer, screening, risk factors, mammogram, knowledge

Introduction
Breast cancer (BC) is the most frequently identified cancer among women globally, especially in developed countries, 
according to the World Health Organization.1–3 Similarly, in the Kingdom of Saudi Arabia (KSA), BC is now the most 
common cancer diagnosed in the female population due to changes in lifestyle and other factors, such as older age, 
a family history of BC, obesity, and low physical activity levels.4 Understanding risk factors associated with this disease 
and developing strategies to minimize them can help to reduce associated morbidity and mortality rates. In addition to 
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targeting risk factors, making an early diagnosis is also vital for improving survival rates (to ≥90%) among this group, 
which may not be possible after a late diagnosis.5,6 The global initiative for BC, in addition to screening, advocates for 
good health by educating women and health care workers about the risk factors and the signs and symptoms of BC. 
Knowing this information is essential for early referral, screening, and the timely detection and management of BC.7

The American College of Radiology and several other organizations worldwide have suggested the use of mammo-
grams for BC screening. Currently, mammography is the gold-standard method for early detection and screening of BC, 
and its use has been proven to minimize BC-related deaths and reduce treatment costs.8,9 In the KSA, mammogram 
screenings (MSs) are free for all KSA citizens. The Ministry of Health (MOH), KSA recommends MS for women ≥40 
years without a family history of BC or beginning at 10 years younger than the age of BC onset in their family member 
for those women with a family history of BC. According to the MOH, KSA policy, all women aged 40–50 years must 
undergo MS every 2 years, while females those aged 51–69 years must undergo MS every 1–2 years.10 However, recent 
epidemiological surveys have reported that MS uptake by the female population is low. As with any other public health 
program, the involvement of all stakeholders, especially beneficiary women, is critical for successful implementation of 
an MS screening program. In 2020, Abdel-Salam et al revealed that the female Saudi population encounters several 
problems and barriers to MS uptake. They also reported several economic and personal barriers among Saudi women that 
hindered them from undergoing MS. Notably, their study concluded that this trend could be due to a number of factors, 
such as lack of information about mammograms, difficulty in obtaining leave from work, and long waiting times for 
medical appointments. Perceived fears related to radiation exposure, the discovery of BC, and errors in diagnosis and 
cancer treatment were also reported as barriers to MS uptake.11 Another study performed in the KSA also determined 
that, despite the availability of free MS sessions for eligible Saudi citizens, the rate of MS among beneficiaries is not 
optimal.12 Cultural norms about interactions with men apart from husbands and beliefs about modesty and privacy of the 
body have been identified as additional barriers limiting MS uptake by women at high risk for BC.13 A systematic review 
published by Wang et al based on global data concluded that, even though the level of awareness about the high mortality 
rates associated with BC is generally good, the degree of knowledge about BC risk factors and MS is very low. 
Furthermore, they reported that the understanding of BC risk factors among Asian and African women is much lower 
than that among women in Western cultures.14 A population study conducted in New Delhi, India, by Dey et al 
determined that only about 50% of surveyed women were aware of various aspects of BC. In their study, Dey et al 
linked women’s awareness to their education level and socioeconomic status. Also, they reported that alarmingly low 
levels (7%) of women had undergone a prior MS.

In Malaysia, Abdullah et al found that, despite high-risk factors among Malaysian women, only half of them had 
undergone MS. Older women and those recommended for MS by physicians had higher uptake of MS.15 An under-
standing of BC risk factors and the barriers to MS uptake is essential for developing targeted strategies to reduce 
morbidity and mortality rates among high-risk women in this region. By increasing awareness of the importance of 
mammograms and providing access to mammography equipment, Saudi women can have the best chance of BC 
detection in the earliest stages. Continuous evaluation of high-risk population knowledge and barriers to MS uptake is 
critical to help the MOH and other relevant authorities design appropriate BC education plans. However, we lack relevant 
data from the northern region of KSA. Given the importance of region-specific data, the current study aimed to assess BC 
and MS knowledge as well as perceived barriers to MS uptake by the Saudi female population in northern KSA. 
Furthermore, we aimed to identify the predictors for knowledge and correlation among the variables.

Materials and Methods
Study Design and Setting
This population-based cross-sectional study was conducted among a Saudi female population group aged 40–69 years 
from Aljouf Province between September 2022 and February 2023. This province is one of the 13 provinces of KSA and 
is situated in the northern part of the country. We included only Saudi women aged 40–69 years who could read and write 
in Arabic and who agreed to participate in the survey. We excluded expatriates and Saudi nationals from other provinces.
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Sampling Description
The sample size was calculated using the Cochran’s sample-size estimation formula (n= z2 pq/e2).16 To calculate the 
minimum required sample size, the authors used the following criteria after reviewing the available literature: an 
expected frequency (p) of 50%, a confidence level of 95% (z = 1.96), and a margin of error (e) of 5%. Using the values 
and criteria listed above, we calculated a sample size of 384 and rounded it up to 400. We recruited eligible participants 
who visited public places like parks, shopping malls, and masjids using the convenience sampling method. In order to 
avoid enrolling participants from the same family who likely shared similar sociodemographic characteristics, we invited 
every 10th eligible participant for the present survey.

Ethical Consideration
We submitted the proposal for the present study and received approval from the regional ethics committee, Qurayyat 
Health Affairs, KSA MOH (reg. no. H-13-S-071). We followed the ethical principles of the Declaration of Helsinki. 
First, participants were given a brief orientation about the BC and its significance in the KSA, screening methods 
(mammography), and current survey purposes. Next, we obtained informed consent from the participants who were 
willing to participate in the survey. Since this was a questionnaire-based study, there was no risk to the participants. We 
ensured the privacy and confidentiality of all participants by using anonymous questionnaires.

Data-Collection Procedure
We used a structured and validated Arabic version data proforma adopted from a previous study. We obtained the 
required permission to use the questionnaire.11 The first section consisted of sociodemographic characteristics of the 
participants, such as age group, marital status, education level, employment status and monthly income, and family 
history of BC. The next section of the data-collection form included 14 items that asked about participants’ knowledge 
and awareness of BC risk factors and MS. The correct response to each item was marked “1”, while each wrong response 
was marked “0”. We calculated the total score by adding the scores of all 14 responses. The final section was composed 
of 19 questions that inquired about participants’ perceived barriers to MS uptake as implemented by the MOH. Each item 
asked about the specific barrier perceived by the participants. The overall MS barrier score was computed by assigning 2 
points for agreement with each item, 0 points for non-agreement with each item, and 1 point for a neutral answer. Both 
knowledge and barriers scores were categorized into low (≤59% of the total score), medium (60–79% of the total score), 
and high (≥80% of the total score) groups. This categorization was completed according to Bloom’s cutoff values.17,18

Data Analysis
The present study used SPSS version 21 (IBM Corporation, Armonk, NY, USA) for coding, analyzing, and results output 
for the present study. We depicted the descriptive statistics as frequencies and percentages. The data were further tested 
for normality distribution with the Shapiro–Wilk test, and we observed that the data did not meet the normality 
assumption. Hence, we applied the Spearman correlation test to identify the correlation between BC knowledge and 
barrier scores. Furthermore, we combined the low and medium knowledge-degree categories into a single category and 
compared it with the high knowledge-degree category. We applied logistic regression analysis to find the factors 
associated with knowledge of BC risk factors and MS. We set P < 0.05, which was identified by two-tailed tests, as 
statistically significant.

Results
Of 400 participating women aged ≥40 years, the majority (58.3%) belonged to the age group of 40–49 years, were 
currently married (87.8%), had a monthly income of >7000 SAR (1 USD = 3.75 SAR) (40.7%), were living in urban 
areas (85.3%), and had at least a university-level education (66.5%). Regarding a family history of BC, 12.3% of 
participants reported that one of their family members had previously been diagnosed with BC (Table 1).

Regarding knowledge about BC risk factors and MS, the study participants reported that smoking habits (61.3%) and 
unhealthy dietary habits (57.8%) were the most common risk factors for BC, followed by a family history of BC (53.0%) 
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and increased age (49.8%). Less than half (46.8%) of participants responded that MS is the ideal method for screening 
for early BC, and only 40% were aware of their eligibility to undergo MS as instituted by the KSA MOH (Table 2).

The barriers to MS uptake by study participants are depicted in Table 3. Fear of BC diagnosis (50.8%) and concerns 
regarding test procedures were the most common barriers to MS uptake, followed by lack of time, the embarrassment of 
undergoing a breast examination, and not receiving an adequate explanation of MS from health care workers.

Of the studied participants, 56.3% had low knowledge about BC risk factors (Figure 1). Binomial logistic regression 
analysis revealed that the participant’s level of knowledge was significantly associated with their education level 
(adjusted odds ratio [aOR], 2.35; 95% confidence interval [CI], 1.61–3.13; P = 0.008), and a family history of BC 
(aOR, 3.66; 95% CI, 1.94–5.49; P < 0.001). The present study did not find any other predictors for a low level of 
knowledge about BC risk factors and MS (Table 4).

We also found a negative correlation between participants’ knowledge and perceived barriers to MS (rho = −0.389, 
P < 0.001) (Table 5).

Discussion
The results of this study indicate that a relatively small proportion of the study participants (12.3%) had a family member 
who was previously diagnosed with BC. This finding is consistent with prior research that reported varying rates of 
a family history of BC among women.19,20 It is important to note that a family history of BC is a significant risk factor 
for developing the disease.21,22 It remains important to encourage women with a family history of BC to undergo routine 

Table 1 Participants’ Background Characteristics (n = 400)

Variables Frequency %

Age group (years)
40–49 233 58.3

50–59 95 23.7

60–69 72 18.0

Education status
Up to high school 134 33.5

University and above 266 66.5

Marital status

Currently married 351 87.8

Single* 49 12.2

Employment status

Government 112 28.0
Private sector 131 32.8

Retired 55 13.7

Unemployed 102 25.5

Living area

Urban 341 85.3
Rural 59 14.7

Income (monthly) (1 USD = 3.75 SAR)
<5000 SAR 119 29.8

5000–7000 SAR 118 29.5

>7000 SAR 163 40.7

Family history of BC

Yes 49 12.3
No 351 87.7

Note: *Includes unmarried, divorced, and widowed.
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screening and surveillance despite the relatively low percentage of participants reporting a family history of BC. This 
may involve more frequent or earlier MS, genetic counseling, or other risk-reducing strategies. The high proportions of 
participants who were married, employed, and/or more highly educated may have implications for BC risk and 
awareness. Studies have shown that people with higher education levels are more aware of BC risk factors and screening 
methods.11,23 However, it is concerning to note that less than half of the respondents were aware and identified MS as the 
ideal method for screening for early BC, while only 40% were aware of their eligibility to undergo MS as instituted by 
the MOH, KSA. Our study findings are similar to those of a study by Abdel-Salam et al11 but conflict with those of 
previous studies reporting on women’s awareness and participation in MS in some of the European Union countries.14,24 

Recent statistics on MS uptake among women in the European Union indicate that about two-thirds (66%) of women 
aged 50–59 years had been screened for BC using mammography. Of the countries surveyed, the highest level of MS 
uptake was observed in Sweden (95%), followed by in Finland (92%) and Denmark (82%). Interestingly, statistics from 
European Union countries in the Balkan region—namely, Bulgaria (36%) and Romania (9%)—showed that a lower 
proportion of women had undergone MS.24 Therefore, it is critical to explore further the reasons for the low levels of MS 
awareness and uptake in the Saudi Arabian context. Several cultural and contextual factors may influence women’s 
knowledge and attitudes toward BC and MS.25,26 Fear of BC diagnosis was the most common barrier, with 50.8% of 
participants citing this as a reason for not undergoing MS. This is followed by concerns regarding test procedures, not 
having enough time, embarrassment related to breast examination, and financial constraints. Therefore, It is crucial to 
address the anxiety associated with MS so that women feel comfortable undergoing screening.27,28 Similar to the present 
study results, D’almeida and Latha from India reported that about 57% of their study participants were frightened of 
the BC screening results.29 Concerns about the test procedures can also be a significant barrier to MS uptake among 
participants. It is important to provide clear and detailed information about the process and associated risks so that 
women feel informed and comfortable enough to undergo MS. Additionally, providing support and access to resources 
can help to address this barrier.30,31 A lack of time and financial constraints can also be significant barriers to MS uptake. 
It is vital to ensure that information on available programs and resources is readily available to eligible individuals. In 
addition, increasing the flexibility in scheduling can help to address the issue of a lack of time. Regarding a lack of time, 

Table 2 Participants’ Responses About Knowledge of BC and MS (n = 400)

Items Correct Responses Wrong Response
n (%) n (%)

Age (>35 years) 199 (49.8) 201 (50.2)

Not breastfeeding 101 (25.3) 299 (74.7)

Family history 212 (53.0) 188 (47.0)

Smoking (including shisha) habits 245 (61.3) 155 (38.7)

Late pregnancy (age > 30 years) 88 (22.0) 312 (78.0)

Early menarche 74 (18.5) 326 (81.5)

Late menopause 63 (15.8) 337 (84.2)

Hormonal therapy 82 (20.5) 318 (79.5)

Lack of exercise 111 (27.8) 289 (72.2)

Unhealthy dietary habits 231 (57.8) 169 (42.2)

Eligibility age to uptake MS instituted by MOH 160 (40.0) 240 (60.0)

Frequency of MS 94 (23.5) 306 (76.5)

Identifying MS as gold standard method BC screening 187 (46.8) 213 (53.2)

Abbreviations: BC, breast cancer; MOH, Ministry of Health; MS, mammogram screening.
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Vahabi et al found that women who worked outside the home were less likely to participate in MS programs due to time 
constraints.32 Another study conducted in 2023 by Kaur et al stated that a lack of knowledge about MS and not 
understanding the importance of early diagnosis of BC were predictors for having barriers to MS.33

Other important barriers explored by the present study include a sense of embarrassment about the breast 
examination and an inadequate explanation of MS by health care workers. These findings are consistent with 
those of previous studies that identified fear and anxiety as significant barriers to MS uptake.34,35 A systematic 
review by Wardle et al found that women’s fear of BC and discomfort associated with the screening procedure were 
crucial factors in their decision not to participate in MS programs.32 In addition to radiation concerns and pain 
during the examination, the present study participants reported concerns about pain during the examination. Finally, 
the present study identified the fact that an inadequate explanation of MS by health care workers is also a barrier to 
MS uptake. Previous studies similarly found that women who did not receive clear and understandable information 
regarding the benefits and risks of MS were less likely to participate in screenings.36,37 Thus, health care providers 
should ensure patient comfort and provide them with accurate and precise information about the benefits and risks of 
MS as well as the process of the screening procedure itself.37 Multifaceted strategies, such as targeted education 
campaigns, better communication between health care providers and patients, and easier access to screenings, are 
needed to address these barriers identified in the present study.

Table 3 Barriers to MS Uptake Women Aged ≥40 Years (n = 400)

Variables Yes No/Not Sure
n (%) n (%)

Lack of awareness about MS 158 (39.5) 242 (60.5)

Radiation apprehension 112 (28.0) 288 (72.0)

Fear of BC diagnosis 203 (50.8) 197 (49.2)

Lack of time 188 (47.0) 212 (53.0)

Fear of possible treatment 153 (38.3) 247 (61.7)

Not aware where MS is performed 177 (44.3) 223 (55.7)

Fear of pain 96 (24.0) 304 (76.0)

Embarrassment due to breast-related test 176 (44.0) 224 (56.0)

Concerns about MS procedures and safety 197 (49.3) 203 (50.7)

It is difficult to take sick leave from job 89 (22.3) 311 (77.7)

Financial constraints 55 (13.8) 345 (86.2)

Logistic issues 104 (26.0) 296 (74.0)

Fear of wrong diagnosis 141 (35.3) 259 (64.7)

It takes far too long to get MS appointment 154 (38.5) 246 (61.5)

Not recommended by the healthcare professional 165 (41.3) 235 (58.7)

Concerns about privacy during examination 108 (27.0) 292 (73.0)

Lack of female health care professionals 94 (23.5) 306 (76.5)

The doctor did not explain adequately about MS 170 (42.5) 230 (57.5)

The MS facility is a long way away. 119 (29.8) 281 (70.2)

Abbreviations: BC, breast cancer; MS, mammogram screening.
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Our study results indicated that more than half of the participants had limited knowledge about BC risk factors, 
which was significantly associated with their education level and a family history of BC. Nevertheless, the present 
study did not identify any factors associated with participants’ poor knowledge of BC risk factors and MS. 
According to previous studies, women, particularly those from low-income or less-educated backgrounds, are 
relatively unaware of BC risk factors and screening methods.26,38 Previous studies have reported that patients’ 
educational level and BC knowledge are related.11,26 The relative homogeneity of our study population may explain 
the lack of other identified predictors in our study. Future research could explore the role of other sociodemographic 
factors, such as income, employment status, and cultural beliefs, in shaping the knowledge and awareness of BC risk 
factors and screening methods. This study highlights the need to increase women’s awareness and education 
regarding BC risk factors and screening methods in KSA. A study in Pakistan by Saeed et al found that women 
with higher levels of education had significantly greater knowledge of BC risk factors than those with lower levels 
of education.26 Furthermore, Akhigbe et al found that women with higher education levels are more likely to better 
understand BC risk factors.39

This study found a negative correlation between participants’ knowledge of and perceived barriers to MS. 
Specifically, our findings indicated a statistically significant relationship between the two variables. Research suggests 
that people with greater knowledge about MS tend to perceive fewer barriers to undergoing screening; for example, 
Ayoub et al found a significant association between their study participants’ knowledge of BC and the breast self- 
examination screening method.40 This could be because their participants were more aware of the available screening 
methods and the potential benefits of managing their condition or because they better understood the condition, which 
can reduce fear or uncertainty about diagnosis and treatment.

The survey was carried out by the research team using a standard and validated tool with an adequate sample 
size. However, when reading the survey, some limitations should be kept in mind. First, the current survey, which 
assessed pre-eligible population knowledge and barriers, was limited to respondents from a single region. As 
a result, the findings may not be applicable to the entire KSA or other Middle Eastern countries. Second, we 
evaluated the factors associated with BC knowledge using a cross-sectional study design. As a result, we were 

Figure 1 Degrees of knowledge about BC risk factors.
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unable to assess the temporal association. Finally, given the nature of our study, we cannot rule out recall, self- 
reported, and exaggerated response biases.

Conclusion
The present study determined that more than half of enrolled pre-eligible women had low or medium degrees of 
knowledge of BC risk factors and MS, which was significantly associated with their educational status and family 
history of BC. Fear of BC diagnosis and concerns regarding test procedures were the most common barriers to MS 
uptake. We also found a negative correlation between participants’ knowledge and perceived barriers to MS. This 
highlights the importance of providing access to appropriate educational resources to ensure that individuals are knowl-
edgeable about the risks associated with BC and how to reduce them. Hence, health care professionals and educators 

Table 4 Binomial Logistic Regression Analysis to Find the Factors Associated with Knowledge of BC and 
MS Among the Participants (n = 400)

Background Characteristics Total Adjusted Odds Ratio (95% CI of OR) P value**
Low/Medium vs High

Age group (years)

40–49 233 Ref
50–59 95 2.12 (0.89–4.11) 0.512

60–69 72 1.73 (0.67–2.99) 0.375

Education status

Up to high school 134 Ref

University and above 266 2.35 (1.61–3.13) 0.008**

Marital status

Currently married 351 Ref
Single* 49 0.64 (0.47–1.83) 0.182

Employment status
Government 112 Ref

Private sector 131 1.36 (0.92–2.33) 0.385

Retired 55 0.79 (0.53–2.97) 0.614
Unemployed 102 2.14 (0.66–4.02) 0.408

Living area
Urban 341 Ref

Rural 59 2.05 (0.71–3.88) 0.316

Income (monthly) (1 USD = 3.75 SAR)

<5000 SAR 119 Ref
5000–7000 SAR 118 1.51 (0.53–5.47) 0.751

>7000 SAR 163 0.91 (0.60–3.03) 0.649

Family history of BC

Yes 49 Ref

No 351 3.66 (1.94–5.49) <0.001**

Notes: *Includes unmarried, divorced, and widowed. **Significant value (P < 0.05).

Table 5 Correlation Between Knowledge and MS Barriers Scores

Correlation Coefficient Value (Spearman’s Rho) P value

Knowledge–Barriers 0.389 < 0.001*

Note: Test applied: Spearman correlation test. *Significant value (P < 0.05).
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should strive to provide appropriate educational materials and resources to individuals to ensure that everyone is aware of 
the potential risks associated with BC and how they can reduce them. Receiving reassurance and guidance from health 
care professionals may also be beneficial to reduce the perceived barriers to treatment further. We recommend that the 
concerned authorities organize multiple health education sessions at regular intervals at different facilities for women 
on BC risk factors and the necessity of MS uptake by pre-eligible women. Furthermore, a multicentric mixed-methods 
survey is warranted to find the qualitative aspects of the MS barriers.
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