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Introduction

Breast cancer occurs when abnormal breast cells divide and 
grow uncontrollably.1 Breast cancer is the most common 
cancer among women, and one of the three most common 
malignancies globally, the others being lung and colon can-
cer.2 Globally, in 2012, almost 1.7 million individuals were 
diagnosed with breast cancer, and about half a million died 
from it.2 Moreover, according to projections, 1:8 women 
will get breast cancer during their lifetime.2

Early detection and screening programs have signifi-
cantly contributed to decreasing breast cancer mortality 
rates.2 Furthermore, breast cancer screening programs 
include a variety of examinations and tests. One of the most 
used tests is breast mammograms. A breast mammogram is 
an X-ray examination of the breast, and it is regarded as the 
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best way to detect the presence of cancerous cells early.3 
The goal of a screening mammogram is to detect breast 
cancer when it is still too small to be felt by either the 
woman or the doctor by a simple hand examination.3

In Saudi Arabia, breast cancer is the most prevalent 
cancer with an incidence rate of 14.8% and a mortality 
rate of 8.5% among both sexes. The incidence of breast 
cancer among women was 29.7% in 2018.4 As per the 
International Agency for Research on Cancer, in 2020, the 
age-standardized (world) incidence and mortality rates  
of breast cancer were 28.8% and 8.9% among women, 
respectively.5 In its continuous effort to decrease the prev-
alence of breast cancer and promote early detection, the 
Ministry of Health established mammogram clinics across 
the country to provide free screening services to both 
citizens and foreigners.6

Previous studies on Saudis have established the low 
levels of awareness regarding breast cancer knowledge 
and breast screening programs.7–11 However, these studies 
were either regional, limited to a specific city in the coun-
try, or included a relatively small sample size. The local 
literature, therefore, is still in need of a comprehensive 
national study that investigates breast cancer awareness 
and screening, and its predictors. Hence, this study aimed 
to fill this gap in the literature by conducting a nationwide 
survey on a large pool of women using the Breast Cancer 
Awareness Measure (BCAM) questionnaire.12

Methodology and materials

This study used a cross-sectional design and a self-
administered questionnaire, BCAM version 2.13 In addi-
tion to questions targeting sociodemographic details, the 
transculturally adapted and Arabic-translated BCAM12 
contains 12 questions assessing the knowledge of breast 
cancer warning signs, 1 question with 14 statements 
about knowledge of breast cancer risk factors, 2 ques-
tions about knowledge of breast cancer screening pro-
grams, and 3 questions about knowledge on Breast 
Self-Examination (BSE). These questions were designed 
to explore Saudi women’s knowledge of breast cancer 
warning signs, risk factors, screening programs, and BSE 
(see Supplementary Material Appendix 2). 

The study was approved by King Abdullah International 
Medical Research Center (KAIMRC). According to the 
General Authority for Statistics in Saudi Arabia, the total 
population of Saudi women is 10,192,732.14 This number 
was used to calculate the estimated sample size at a 95% 
confidence level with an estimated 50% response distribu-
tion and a ±5% margin of error. The calculation was done 
using Raosoft, Inc. http://www.raosoft.com/samplesize.
html. The minimum required sample size was determined 
to be 385. However, as this was a nationwide study, we 
targeted larger sample size. A non-probability convenience 
sampling technique was used to fulfill the single inclusion 

criterion of being a Saudi woman. Non-Saudi respondents 
were excluded. The study had 2544 participants.

Over a 15-day period starting on 20 August to 3 
September 2021, data were collected by distributing an 
online questionnaire via social media applications, mainly 
WhatsApp. As this was a nationwide study, women from 
all regions of Saudi Arabia were invited to fill in the online 
survey. It was indicated that participation was voluntary, 
and that the data collected would be kept confidential. All 
participants were provided with the informed consent form 
approved by the Institutional Review Board (IRB) com-
mittee, and their agreement to participate was obtained.

In accordance with the scoring manual of the BCAM, 
correct answers were coded as 1, and incorrect answers 
were coded as 0. The total awareness score was the sum of 
answers participants answered correctly in the question-
naire’s four sections. A score ranging from 1 to 31 was 
obtained, where higher scores indicated greater breast 
cancer awareness. Scoring 60% or below was classified as 
poor breast cancer awareness while scoring above 60% 
was considered good breast cancer awareness.

Statistical analysis

The data were analyzed using Statistical Packages for 
Social Sciences (SPSS) version 26 Armonk, NY: IBM 
Corp. Categorical variables were presented using numbers 
and percentages (%), while continuous variables were pre-
sented as means and standard deviations. Univariate analy-
sis using a chi-square test was done to show the relationship 
between sociodemographic characteristics and level of 
awareness toward breast cancer (poor or good). To conduct 
multiple logistic regression analysis, a total of 10 observa-
tions per independent variable is required. In this study, 
nine independent variables were identified, and each had 
more than 10 observations. Therefore, significant results 
were subjected to multivariate regression analysis to deter-
mine independent significant predictors of breast cancer 
awareness and screening. A p-value of 0.05 was considered 
statistically significant.

Results

Of the 2544 Saudi women who participated in this study, 
the most common age group was 20–39 years (52.2%), 
48.3% were single, and 46.5% were married. With regard 
to the region of residence, Saudi Arabia is divided into five 
main regions: Northern, Southern, Western, Eastern, and 
Central regions. In this study, 26.4% of the participants 
lived in the Western region, while 21.1% lived in the 
Central region. A total of 79.2% of the participants lived in 
major cities, the rest lived in rural areas (20.8%). Regarding 
educational level, nearly two-thirds of the participants held 
bachelor’s degrees (62.7%). With regard to participants’ 
husband’s education, 21.5% of the participants reported 
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that their husbands were university graduates. The per-
centage of participants who were working was 29.8%, and 
40% of those married reported that their husbands had 
jobs. With respect to their monthly income, 53.2% reported 
earning between 5000 and 15,000 SAR per month. 
Moreover, 23% of the participants reported that they have 
3–5 children. In addition, 39.1% of the participants used 
oral contraceptives, while 4.8% were smokers. Further 
sociodemographic characteristics of the participants are 
presented in Table 1.

Furthermore, 16.9% of participants had a previous fam-
ily history of breast cancer, while 16.7% had friends with 
a history of breast cancer as shown in Figure 1.

Statistical analysis revealed that the percentage of par-
ticipants who were aware of breast cancer (as a disease) 
was 68.6%, while the percentage of participants who 
underwent any sort of breast cancer screening was only 
30.7%. Of those who underwent breast cancer screening, 
36.6% indicated that it was carried out by a specialized 
physician in a public hospital. Furthermore, 28% indi-
cated that it was done in a private hospital by a specialized 
physician. The percentage of participants who had had a 
mammogram test was only 15.6%. Of them, 46.9% and 
39.5% reported that it was done in a public and private 
hospital, respectively. The percentage of participants who 
were planning to perform a breast cancer self-examina-
tion was 25.5%, while the percentage of participants who 
were planning to have a mammogram test in the future 
was only 15.2%. Those planning to have a breast screen-
ing by a specialized doctor was 21.7%. For further details 
of participants’ confidence, skills, and behavior toward 
breast cancer, see Supplementary Material Appendix 1, 
Table A1.

As correctly reported by Saudi women, the most com-
mon warning sign of breast cancer was a breast lump 
(81%), followed by a lump under the armpit (72.2%), and 
bloody nipple discharge (70.8%). Redness on the breast 
was reported by only 45.2% of participants. With regard to 
risk factors, it was observed that the recurrence of breast 
cancer was the most common risk factor (57.9%), fol-
lowed by stress and anxiety (54.9%), and having a close 
relative with breast cancer (52%). Early menarche was 
reported by only 16% of participants (see Supplementary 
Material Appendix 1, Table A2).

Regarding the awareness assessments, 84% of partici-
pants were aware of breast cancer screening programs in 
Saudi Arabia, and 62.3% were aware of the Saudi Cancer 
Society and Zahra Association for raising awareness about 
breast cancer. Furthermore, 60.3% know how to perform 
BSE. Approximately 23.7% were confident that they can 
notice any changes in their breast, and 67.3% were aware 
of what to do whenever there is a change (see Supplementary 
Material Appendix 1, Table A3).

The mean scores of knowledge about warning signs, 
risk factors, breast cancer screening programs, and BSE 

were 7.29, 4.99, 1.46, and 1.51, respectively. The total 
awareness mean score was 15.2 (SD: 5.65). The mean 
scores of knowledge about warning signs, risk factors, 
breast cancer screening program, BSE, and overall aware-
ness are presented in Supplementary Material Appendix 1, 
Table A4.

Table 1.  Sociodemographic characteristics of the women.

Variables n (%)

Age group (years)
  •  <20 484 (19.0)
  •  20–39 1327 (52.2)
  •  40–49 510 (20.0)
  •  ⩾50 223 (8.8)
Marital status
  •  Single 1229 (48.3)
  •  Married 1182 (46.5)
  •  Divorced or widowed 133 (5.2)
Region of residence
  •  Central region 536 (21.1)
  •  Western region 672 (26.4)
  •  Eastern region 532 (20.9)
  •  Southern region 480 (18.9)
  •  Northern region 324 (12.7)
Location of residence
  •  City 2014 (79.2)
  •  Village 530 (20.8)
Educational level
  •  Secondary or below 853 (33.5)
  •  Bachelor’s degree 1595 (62.7)
  •  Master or PhD 96 (3.8)
Husband education
  •  Secondary or below 518 (20.4)
  •  Bachelor’s degree 547 (21.5)
  •  Master’s or PhD 117 (4.6)
Employed
  •  Yes 759 (29.8)
  •  No 1785 (70.2)
Husband is working
  •  Yes 1017 (40.0)
  •  No 165 (6.5)
Family monthly income (SAR)
  •  <5000 503 (19.8)
  •  5000–15,000 1354 (53.2)
  •  >15,000 687 (27.0)
No. of children
  •  0–2 370 (14.5)
  •  3–5 584 (23.0)
  •  >5 228 (9.0)
Use of oral contraceptives
  •  Yes 995 (39.1)
  •  No 1549 (60.9)
Smoking
  •  Yes 123 (4.8)
  •  No 2421 (95.2)



4	 Women’s Health ﻿

Based on the analyses, 71% of the participants had poor 
overall breast cancer awareness as shown in Figure 2.

The univariate analysis for the predictors of breast 
cancer awareness showed that good breast cancer aware-
ness scores were more common among the 20–39 years 
age group (p < 0.001), women with a bachelor’s degree 
(p < 0.001), and women who earn 5000–15,000 SAR 
monthly (p = 0.006). Importantly, good breast cancer 
awareness scores were more common among women 
living in the Eastern and Western regions (p < 0.001). 
Further details about the predictors of awareness scores 
are presented in Table 2.

Scoring 60% or below was classified as poor  
breast cancer awareness. Using a multivariate regression 
model revealed that participants who live in the Southern 
region were 1.8 times more likely to be associated  
with poor breast cancer awareness (AOR = 1.819;  
95% CI = 1.319–2.508; p < 0.001). Moreover, statistical 
analysis revealed that women living in the Northern region 

might have 1.6 times higher likelihood of having poor 
breast cancer awareness (AOR = 1.575; 95% CI = 1.134–
2.188; p = 0.007). Furthermore, statistical analysis revealed 
that unemployed women were 1.4 times more likely to be 
associated with poor breast cancer awareness (AOR = 1.369; 
95% CI = 1.108–1.691; p = 0.004). Subsequently, partici-
pants who earned 5000–15,000 SAR per month were more 
likely to be associated with good breast cancer awareness 
(AOR = 0.699; 95% CI = 0.534–0.914; p = 0.009). Further 
details regarding the multiple linear regression analysis to 
determine the predictors of poor breast cancer awareness 
are presented in Table 3.

This study’s results demonstrated that age, region of 
residence, location of residence (urban or rural area), edu-
cational level, employment status, monthly family income, 
and the use of oral contraceptives were factors associated 
with participants’ awareness of breast cancer screening.

Regarding age, participants who were in the age 
group 20–39 years were 4.3 times more likely to be 
aware of breast cancer screening (AOR = 4.307; 95% 
CI = 2.818–6.582; p < 0.001) compared to those less 
than 20 years of age. Moreover, the 40–49 years age 
group exhibited 2.2 times more awareness of breast can-
cer screening (AOR = 2.219; 95% CI = 1.606–3.066; 
p < 0.001) compared to the 50 years age group or above 
(AOR = 2.031; 95% CI = 1.460–2.825; p < 0.001).

Regarding region of residence, participants living in the 
Southern region (AOR = 0.560; 95% CI = 0.409–0.766; 
p < 0.001) and those residing in rural areas had signifi-
cantly lower awareness of breast cancer screening com-
pared to other regions. Regarding educational level, 
participants who had a bachelor’s degree were 1.7 times 
more likely to be aware of breast cancer screening 
(AOR = 1.795; 95% CI = 1.133–2.843; p = 0.013), whereas 
for participants who had a master’s degree or PhD, the 
likelihood ratio rose 1.9 (AOR = 1.998; 95% CI = 1.296–
3.082; p = 0.002).
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Figure 1.  Knowledge about the family and friends’ previous history or diagnosis of breast cancer.
Demonstrates the percentage of previous family history and friends’ history or diagnosis of breast cancer.

71%

29%

Poor (<18 points)

Good (≥18 points)

Figure 2.  Level of total breast cancer awareness.
Shows the total breast cancer awareness level among all participants 
(N = 2544).
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Regarding employment status, the awareness of breast 
cancer screening in unemployed women was significantly 
low (AOR = 0.784; 95% CI = 0.635–0.969; p = 0.024). 
Furthermore, compared to participants who earned less 
than 5000 SAR per month, participants who earned 5000–
15,000 SAR per month were 1.4 times more likely to be 
aware of breast cancer screening (AOR = 1.411; 95% 
CI = 1.073–1.855; p = 0.014). For those who earned more 
than 15,000 SAR per month, the awareness rate was only 
1.3 times higher (AOR = 1.333; 95% CI = 1.084–1.610; 
p = 0.029). Participants who were not using oral contra
ceptives were 1.2 times more likely to be aware of breast 
cancer screening (AOR = 1.285; 95% CI = 1.025–1.610; 

p = 0.029). Further details regarding multiple logistic 
regression analysis for the predictors of breast cancer 
screening awareness are presented in Table 4.

Discussion

Poor knowledge of breast cancer warning signs and screen-
ing techniques contributes to increased breast cancer mor-
tality.15 Previous research predicted that developing 
countries, such as Saudi Arabia, might have a high preva-
lence of breast cancer.15 Therefore, these countries must 
adapt their breast cancer prevention and early detection 
programs to combat this global health concern.15 There are 

Table 2.  The relationship between sociodemographic characteristics and level of awareness toward breast cancer.

Variables Level of awareness χ2 p*

Poor, n (%) (n = 1806) Good, n (%) (n = 738)

Age group (years)
  •  <20 382 (21.2) 102 (13.8) 24.897 <0.001†

  •  20–39 895 (49.6) 432 (58.5)
  •  40–49 375 (20.8) 135 (18.3)
  •  ⩾50 154 (8.5) 69 (9.3)
Marital status
  •  Single 867 (48.0) 362 (49.1) 2.203 0.332
  •  Married 851 (47.1) 331 (44.9)
  •  Divorced or widowed 88 (4.9) 45 (6.1)
Region of residence
  •  Central region 393 (21.8) 143 (19.4) 19.791 0.001†

  •  Western region 486 (26.9) 186 (25.2)
  •  Eastern region 346 (19.2) 186 (25.2)
  •  Southern region 329 (18.2) 151 (20.5)
  •  Northern region 252 (14.0) 72 (9.8)
Location of residence
  •  City 1421 (78.7) 593 (80.4) 0.886 0.347
  •  Village 385 (21.3) 145 (19.6)
Educational level
  •  Secondary or below 648 (35.9) 205 (27.8) 19.530 <0.001†

  •  Bachelor’s degree 1101 (61.0) 494 (66.9)
  •  Master’s or PhD 57 (3.2) 39 (5.3)
Employed
  •  Yes 503 (27.9) 256 (34.7) 11.698 0.001†

  •  No 1303 (72.1) 482 (65.3)
Family monthly income (SAR)
  •  <5000 382 (21.2) 121 (16.4) 10.308 0.006†

  •  5000–15,000 961 (53.2) 393 (53.3)
  •  >15,000 463 (25.6) 224 (30.4)
Use of oral contraceptives
  •  Yes 712 (39.4) 455 (61.7) 0.255 0.613
  •  No 1094 (60.6) 283 (38.3)
Smoking
  •  Yes 84 (4.7) 39 (5.3) 0.457 0.499
  •  No 1722 (95.3) 699 (94.7)

*p-value has been calculated using chi-square test.
†Significant at p < 0.05 level.
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prior publications covering breast cancer awareness in 
Saudi Arabia7–11; however, to the best of our knowledge, 
there is no nationwide research investigating the degree of 
breast cancer awareness and its predictors among Saudi 
women from different regions of the country.

This study aimed to assess the degree and determinants 
of breast cancer awareness among Saudi women on a 
nationwide scale. It also aimed to assess the relationship 
between awareness levels and demographic variables. 
Inadequate knowledge and awareness of breast cancer 
have been identified as proven risk factors for the rising 
incidence of the disease.15 Importantly, participants in this 
study had a high level of awareness regarding breast can-
cer as a disease (68.6%). Moreover, around 60.3% of the 
women knew how to perform BSE, and 84% were aware 
of breast cancer screening programs in Saudi Arabia. 
However, when we calculated the total breast cancer 
awareness score (which includes knowledge of breast  
cancer warning signs, risk factors, screening programs, 
and BSE), we found that 71% of the participants had poor 
knowledge and awareness, while only 29% were suffi-
ciently aware and knowledgeable. This result is alarming 
and the relevant governing bodies of breast cancer aware-
ness in Saudi Arabia should take practical actions toward 
increasing breast cancer awareness to avoid a possibly 
high incidence of advanced breast cancer diagnoses in 
the future.

The findings of this study were found to be consistent 
with previous global and local studies assessing the level 
of awareness of breast cancer knowledge and screening. 
Internationally, Modeste et al. found that only 31% of their 
participants reported that they had performed a screening 
examination within the preceding month. Moreover, only 
37% reported that they examined their breasts more than 
twice per year.16 A recent study surveying 614 patients 
presenting to Mayo Clinic, Arizona pointed out that the 
majority appreciated the role of clinical examination and 
mammogram in detecting cancer. However, they were 
unaware of the recent updates to the breast screening 
guidelines, which can influence their knowledge in this 
regard.17 Locally, a study conducted by El Bcheraoui et al.8 
in Saudi Arabia demonstrated that out of 10,753 partici-
pants, about 89% of them reported not having a clinical 
screening for breast cancer in the past year, and 92% 
reported never having a mammogram in their lifetime. 
Another local study investigated the attitudes and behavior 
patterns of women with regard to screening mammogra-
phy and showed that only 12.4% of participants performed 
mammography. Furthermore, only 48.1% reported their 
intention of performing it in the future.7

Among our participants, almost half of the women in 
this report were between 20 and 39 years of age (52.2%), 
indicating that the study sample has a sufficient number of 
participants within the median age group of the Saudi 

Table 3.  Multiple linear regression predicting poor awareness toward breast cancer.

Variables AOR 95% CI p

Age group (years)
  •  <20 Ref  
  •  20–39 0.749 0.512–1.096 0.136
  •  40–49 1.200 0.869–1.659 0.269
  •  ⩾50 0.770 0.542–1.095 0.146
Region of residence
  •  Central region Ref  
  •  Western region 1.233 0.887–1.714 0.212
  •  Eastern region 1.358 0.989–1.864 0.058
  •  Southern region 1.819 1.319–2.508 <0.001†

  •  Northern region 1.575 1.134–2.188 0.007†

Educational level
  •  Secondary or below Ref  
  •  Bachelor’s degree 0.657 0.416–1.039 0.073
  •  Master’s or PhD 0.765 0.498–1.176 0.222
Employed
  •  Yes Ref  
  •  No 1.369 1.108–1.691 0.004†

Family monthly income (SAR)
  •  <5000 Ref  
  •  5000–15,000 0.699 0.534–0.914 0.009†

  •  >15,000 0.851 0.695–1.042 0.118

AOR: adjusted odds ratio; CI: confidence interval; Ref: reference.
†Significant at p < 0.05 level.
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Arabia population.18 Majority of previous research on this 
topic aimed to assess women’s awareness and knowledge 
of breast cancer with age as a variable. A study conducted 
by Mandelblatt et al.19 found that age is inversely propor-
tional to knowledge about breast cancer, meaning that 
the older a woman, the lower their knowledge of breast 
cancer. Our study’s result is similar, as the prevalence of 
adequate knowledge and awareness of breast cancer was 
higher among participants aged between 20 and 39 years 
(p < 0.001). Moreover, our results confirm that higher lev-
els of education are associated with adequate breast cancer 
knowledge and awareness (p < 0.001), which is consistent 
with the findings from previous research related to breast 
cancer awareness and knowledge in Saudi Arabia.10,11

Al-Mulheim et  al.7 found a significant relationship 
between educational level and the level of awareness  
of the importance of breast cancer screening. Another 
study conducted by Alshahrani et al. revealed that more 
than 80% of the participants displayed a low level of 
knowledge regarding the importance of mammograms in 
detecting breast cancer. They also found that the highest 
predictors for general breast cancer knowledge were 
occupation, medical history, and age of menarche.9 A 
study done on women in Jordan reported that their level 
of education is the main factor influencing their knowl-
edge of breast cancer.20 A previous study conducted in 
Turkey evaluated the relationship between educational 
level and breast cancer awareness and concluded that a 

Table 4.  Multiple logistic regression predicting awareness toward breast cancer screening.

Variables Awareness AOR (95% CI) p

Yes, n (%) (n = 782) No, n (%) (n = 1762)

Age group (years)
  •  <20 82 (10.5) 402 (22.8) Ref  
  •  20–39 393 (50.3) 934 (53.0) 4.307 (2.818–6.582) <0.001†

  •  40–49 186 (23.8) 324 (18.4) 2.219 (1.606–3.066) <0.001†

  •  ⩾50 121 (15.5) 102 (5.8) 2.031 (1.460–2.825) <0.001†

Marital status
  •  Single 297 (38.0) 932 (52.9) Ref  
  •  Married 427 (54.6) 755 (42.8) 1.281 (0.831–1.974) 0.262
  •  Divorced or widowed 58 (7.4) 75 (4.3) 1.334 (0.906–1.964) 0.145
Region of residence
  •  Central region 163 (20.8) 373 (21.2) Ref  
  •  Western region 189 (24.2) 483 (27.4) 0.882 (0.641–1.215) 0.442
  •  Eastern region 214 (27.4) 318 (18.0) 0.872 (0.638–1.193) 0.392
  •  Southern region 131 (16.8) 349 (19.8) 0.560 (0.409–0.766) <0.001†

  •  Northern region 85 (10.9) 239 (13.6) 0.811 (0.567–1.160) 0.251
Location of residence
  •  City 648 (82.9) 1366 (77.5) Ref  
  •  Village 134 (17.1) 396 (22.5) 0.760 (0.584–0.989) 0.041†

Educational level
  •  Secondary or below 247 (31.6) 606 (34.4) Ref  
  •  Bachelor’s degree 484 (61.9) 1111 (63.1) 1.795 (1.133–2.843) 0.013†

  •  Master’s or PhD 51 (6.5) 45 (2.6) 1.998 (1.296–3.082) 0.002†

Employed
  •  Yes 301 (38.5) 458 (26.0) Ref  
  •  No 481 (61.5) 1304 (74.0) 0.784 (0.635–0.969) 0.024†

Family monthly income (SAR)
  •  <5000 132 (16.9) 371 (21.1) Ref  
  •  5000–15,000 402 (51.4) 952 (54.0) 1.411 (1.073–1.855) 0.014†

  •  >15,000 248 (31.7) 439 (24.9) 1.333 (1.084–1.638) 0.006†

Use of oral contraceptives
  •  Yes 382 (48.8) 613 (34.8) Ref  
  •  No 400 (51.2) 1149 (65.2) 1.285 (1.025–1.610) 0.029†

Smoking
  •  Yes 49 (6.3) 74 (4.2) Ref  
  •  No 733 (93.7) 1688 (95.8) 1.306 (0.880–1.936) 0.185

AOR: adjusted odds ratio; CI: confidence interval; Ref: reference.
†Significant at p < 0.05 level.
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higher level of education is positively associated with 
adequate awareness of breast cancer and BSE. However, 
knowledge of BSE and breast cancer should be explained 
to all women, regardless of their educational back-
ground.21 According to our findings, unemployed women 
have insufficient knowledge and awareness of breast can-
cer as compared to employed women (95% CI = 1.108–
1.691; p = 0.004). This finding is similar to research 
conducted on the Saudi Arabia population by Alsolami 
et al.22 Being unemployed might be identified as having a 
poor income, one of the most significant barriers to early 
breast cancer screening. Furthermore, the expenses of 
diagnostic procedures make breast cancer prevention dif-
ficult.23 The majority of women who participated in the 
current study were unemployed, which might explain 
why the majority had family monthly incomes ranging 
between 5000 and 15,000 (51.4%), which are classified 
as moderate income.

This research shows that 71% of Saudi women have 
poor knowledge regarding breast cancer warning signs, 
risk factors, screening programs, and BSE. We propose a 
few solutions that could decrease the low levels of aware-
ness. First, using media, such as television, the Internet, 
radio, and social media, to increase breast cancer aware-
ness would likely yield significant results. We propose 
focusing on publicizing the following: knowledge of breast 
cancer, the screening programs available in the country, 
the risk factors of developing breast cancer, and the warn-
ing signs of breast cancer. Second, having full-year cam-
paigns targeting the public in places, such as malls and 
shops, would also likely yield increased breast cancer 
awareness. Currently, such campaigns only occur on a 
specific day (Breast Cancer Awareness Day in October). 
Based on our results, this is not sufficient. Finally, we 
highly recommend that local organizations and initiatives 
that advocate for breast cancer encourage its survivors to 
share their experiences and stories online, at conferences, 
or health-related meetings. Sharing such inspiring experi-
ences can make a difference and raise awareness of breast 
cancer among women.

Limitations and future 
recommendations

There are some limitations to our study that must be 
addressed. First, using the Internet to distribute the survey 
might have skewed the results as those without Internet 
access might have been deprived of the opportunity to par-
ticipate in the study. Second, the results of this study were 
obtained from a self-administered questionnaire. Thus, 
we cannot rule out the possibility of reporting bias. 
Furthermore, there might be a systematic disparity between 
those who answered and those who did not, which can 
affect the results of our study. Third, the method used to 
recruit participants was non-probability convenience sam-
pling, which makes it difficult to generalize the results of 

the survey to the population as a whole. Future studies 
should avoid most of the mentioned confounding factors, 
such as using Internet-accessed surveys.

Conclusion

Of this study’s participants, 71% were classified as being 
poorly knowledgeable about breast cancer. This alarm-
ingly poor overall level of knowledge of breast cancer 
among Saudi women may reflect insufficient efforts being 
made to raise public awareness toward breast cancer. 
Campaigns and educational programs targeting the public 
are necessary to spread knowledge about breast cancer, 
the screening programs available in the country, the risk 
factors for developing breast cancer, and breast cancer 
warning signs.

Declarations

Ethics approval and consent to participate

This study was approved by the King Abdullah International 
Medical Research Center (KAIMRC) institutional review board 
(Study No. SP21J/406/09). The authors declare that it conforms 
to the Declaration of Helsinki.

Consent for publication

Not applicable.

Author contribution(s)

Jumanah T Qedair: Conceptualization; Data curation; Metho
dology; Writing – original draft; Writing – review & editing.
Abdullah A Al Qurashi: Conceptualization; Investigation; 
Methodology; Writing – original draft; Writing – review & 
editing.
Turki Alfayea: Conceptualization; Methodology; Supervision; 
Writing – review & editing.
Hatan Mortada: Methodology; Supervision; Writing – review 
& editing.
Ali Alsudais: Conceptualization; Investigation; Writing – original 
draft.
Saleh Almuntashiri: Data curation; Investigation; Writing – 
original draft.
Alqassem Y Hakami: Conceptualization; Supervision; Writing – 
review & editing.

Acknowledgements

The authors thank Editage (www.editage.com) for English 
language editing. They also thank the following individuals 
for their extraordinary contributions in the data collection pro-
cess: Sultan Alnashmi Alqasim, Amal Abdulmalik Alrizqi, 
Ahmed Ibrahim M Algabishi, Sanad Khalaf Alshammari, 
Turki Ayad Alenezi, Raghad Mubarak Almutairi, and Fatimah 
Jawad Aledili.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

www.editage.com


Qedair et al.	 9

Competing interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Availability of data and materials

The datasets generated and/or analyzed during the current study 
are not publicly available due to respondents’ confidentiality but 
are available from the corresponding author on reasonable request.

ORCID iDs

Jumanah T Qedair  https://orcid.org/0000-0002-6691-2665

Alqassem Y Hakami  https://orcid.org/0000-0003-2477-1339

Supplemental material

Supplemental material for this article is available online.

References

	 1.	 What Is Breast Cancer? CDC, https://www.cdc.gov/cancer/
breast/basic_info/what-is-breast-cancer.htm (accessed 17 
September 2022).

	 2.	 Harbeck N and Gnant M. Breast cancer. Lancet 2017; 389: 
1134–1150.

	 3.	 National Cancer Institute. Breast cancer screening: patient 
version. Bethesda, MD: National Cancer Institute, 2017, 
pp. 22–24, https://www.cancer.gov/types/breast/hp/breast-
screening-pdq

	 4.	 Alqahtani WS, Almufareh NA, Domiaty DM, et  al. 
Epidemiology of cancer in Saudi Arabia thru 2010–2019: 
a systematic review with constrained meta-analysis. AIMS 
Public Health 2020; 7(3): 679–696.

	 5.	 Cancer Today, https://gco.iarc.fr/today/online-analysis-map? 
v=2020&mode=population&mode_population=continents 
&population=900&populations=900&key=asr&sex=0& 
cancer=39&type=0&statistic=5&prevalence=0&population 
_group=0&ages_group%5B%5D=0&ages_group%5B%5 
D=17&nb_items=10&group_cancer=1&include_nmsc=0& 
include_nmsc_other=0&projection=natural-earth&color_ 
palette=default&map_scale=quantile&map_nb_colors 
=5&continent=0&show_ranking=0&rotate=%255B10%25
2C0%255D (accessed 17 September 2022).

	 6.	 Breast Cancer Mammogram Clinics, https://www.moh.gov.
sa/en/HealthAwareness/EducationalContent/wh/Breast-
Cancer/Pages/002.aspx (accessed 17 September 2022).

	 7.	 Al-Mulheim F, Bakr R, Almedallah D, et  al. Screening 
mammography and breast self-examination: attitudes and 
practices of women in the Eastern Province of Saudi Arabia. 
Saudi J Health Sci 2018; 7: 89.

	 8.	 El Bcheraoui C, Basulaiman M, Wilson S, et al. Breast can-
cer screening in Saudi Arabia: free but almost no takers. 
PLoS ONE 2015; 10: e0119051.

	 9.	 Alshahrani M, Alhammam SYM, Al Munyif HAS, et  al. 
Knowledge, attitudes, and practices of breast cancer screen-
ing methods among female patients in primary healthcare 
centers in Najran, Saudi Arabia. J Cancer Educ 2019; 34(6): 
1167–1172.

	10.	 Radi SM. Breast cancer awareness among Saudi Females 
in Jeddah. Asian Pac J Cancer Prev 2013; 14(7): 4307–
4312.

	11.	 Al Otaibi S, Al Harbi M, Al Kahmoas A, et  al. General 
breast cancer awareness among women in Riyadh City. 
Asian Pac J Cancer Prev 2017; 18: 159.

	12.	 Al-Khasawneh EM, Leocadio M, Seshan V, et  al. Trans
cultural adaptation of the Breast Cancer awareness measure. 
Int Nurs Rev 2016; 63: 445–454.

	13.	 The Cancer Awareness Measures (CAM). Cancer Research 
UK, https://www.cancerresearchuk.org/health-professional/
awareness-and-prevention/the-cancer-awareness-measures-
cam (accessed 17 September 2022)

	14.	 Population Estimates General Authority for Statistics, 
https://www.stats.gov.sa/en/43 (accessed 7 April 2022).

	15.	 da Costa Vieira RA, Biller G, Uemura G, et  al. Breast 
cancer screening in developing countries. Clinics 2017; 
72: 244.

	16.	 Modeste NN, Caleb-Drayton VL and Montgomery S. 
Barriers to early detection of breast cancer among women in 
a Caribbean population. Rev Panam Salud Publica 1999; 5: 
152–156.

	17.	 Mehta JM, MacLaughlin KL, Millstine DM, et  al. Breast 
cancer screening: women’s attitudes and beliefs in light of 
updated United States preventive services task force and 
American Cancer Society Guidelines. J Womens Health 
2019; 28: 302–313.

	18.	 Saudi Arabia Population, Worldometer, 2022, https://www.
worldometers.info/world-population/saudi-arabia-popula-
tion/ (accessed 17 September 2022).

	19.	 Mandelblatt J, Kaufman E, Sheppard VB, et  al. Breast 
cancer prevention in community clinics: will low-income 
Latina patients participate in clinical trials. Prev Med 2005; 
40(6): 611–618.

	20.	 Al-Mousa DS, Alakhras M, Hossain SZ, et al. Knowledge, 
attitude and practice around breast cancer and mammog-
raphy screening among Jordanian women. Breast Cancer 
2020; 12: 231–242.

	21.	 Gürdal SÖ, Saraçoǧlu GV, Oran EŞ, et  al. The effects of 
educational level on breast cancer awareness: a cross-
sectional study in Turkey. Asian Pac J Cancer Prev 2012; 
13(1): 295–300.

	22.	 Alsolami FJ, Azzeh FS, Ghafouri KJ, et  al. Determinants 
of breast cancer in Saudi women from Makkah region: a 
case-control study (breast cancer risk factors among Saudi 
women). BMC Public Health 2019; 19: 1554.

	23.	 Narod SA and Foulkes WD. Women with cancer in low-
income countries. Curr Oncol 2017; 24: 217.

https://orcid.org/0000-0002-6691-2665
https://orcid.org/0000-0003-2477-1339
https://www.cdc.gov/cancer/breast/basic_info/what-is-breast-cancer.htm
https://www.cdc.gov/cancer/breast/basic_info/what-is-breast-cancer.htm
https://www.cancer.gov/types/breast/hp/breast-screening-pdq
https://www.cancer.gov/types/breast/hp/breast-screening-pdq
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://gco.iarc.fr/today/online-analysis-map?v=2020&mode=population&mode_population=continents&population=900&populations=900&key=asr&sex=0&cancer=39&type=0&statistic=5&prevalence=0&population_group=0&ages_group%5B%5D=0&ages_group%5B%5D=17&nb_items=10&group_cancer=1&include_nmsc=0&include_nmsc_other=0&projection=natural-earth&color_palette=default&map_scale=quantile&map_nb_colors=5&continent=0&show_ranking=0&rotate=%255B10%252C0%255D
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/wh/Breast-Cancer/Pages/002.aspx
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/wh/Breast-Cancer/Pages/002.aspx
https://www.moh.gov.sa/en/HealthAwareness/EducationalContent/wh/Breast-Cancer/Pages/002.aspx
https://www.cancerresearchuk.org/health-professional/awareness-and-prevention/the-cancer-awareness-measures-cam
https://www.cancerresearchuk.org/health-professional/awareness-and-prevention/the-cancer-awareness-measures-cam
https://www.cancerresearchuk.org/health-professional/awareness-and-prevention/the-cancer-awareness-measures-cam
https://www.stats.gov.sa/en/43
https://www.worldometers.info/world-population/saudi-arabia-population/
https://www.worldometers.info/world-population/saudi-arabia-population/
https://www.worldometers.info/world-population/saudi-arabia-population/

