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Abstract
Background: Breast cancer is the most common cancer 
among Saudi Arabian females followed by cancer of thyroid 
and colorectum.

Objective: To assess the awareness level, knowledge 
and attitude of female medical students and non medical 
university students in the Makkah region.
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Saudi Arabian females followed by cancer of thyroid 
and colorectum [3]. As per the Saudi cancer registry 
of 2014, the highest number of breast cancer cases in 
females were reported from the eastern region [3,4]. 
Only 36.1% cases presented early as a localized disease 
where as 40.0% presented with regional disease and 
17.3% presented as metastatic disease. In 6.6% of 
cases the stage was unknown. Whereas only 6% of 
cases reported to present with distant metastasis in 
the United States of America as per the surveillance 
epidemiology and end results database report [5]. The 
most important prognostic factor for breast cancer is 
the stage of presentation [6,7]. Several risk factors are 
associated with the development of breast cancer. 
Increasing age, positive family history, early menarche, 
late menopause, physical inactivity, obesity, previous 
benign disease (atypical hyplasia), cancer in other 
breast, high intake of saturated fat diet, excessive 
consumption of alcohol, exposure to ionizing radiations, 
oral contraceptive use, hormone replacement therapy, 
mutation to BRCA1 and BRCA2 genes and tobacco 
smoking [8-15]. Breast feeding for more than 12 months 
decreases the risk of breast cancer [16]. Breast cancer 
in the early stage is usually asymptomatic. It presents 
with diverse signs and symptoms and differs from 
person to person. These include pain and swelling of 
the breast, redness of the skin over the breast or nipple, 
nipple discharge, nipple erosion, painless lump in the 
breast [17]. Early detection of breast cancer is essential 

Introduction
The worldwide cancer incidence and mortality 

has rapidly increased in the last decade. The cancer 
burden globally estimated to have crossed 18.1 million 
new cases and 9.6 million deaths in 2018. As per the 
report of GLOBOCAN 2018, the worldwide incidence 
of breast cancer is 2.08 million and deaths due to 
breast cancer are 6.3 lakhs. With these figures, breast 
cancer is the most common cancer diagnosed among 
women worldwide accounting for 24.2% of all cancers 
diagnosed in women [1].

As per WHO country profile for cancers, 4300 deaths 
were reported in Saudi Arabia till 2014 and 18.7% were 
due to breast cancer in females [2]. In 2014, there were 
1826 reported incidents of breast cancer accounting 
for 30.7% of all cancer cases in Saudi females [3]. 
Breast cancer is the most common cancer among 
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This study was conducted using a cross sectional 
closed-ended questionnaire over a period of 2 months 
from December 2017 to January 2018. The participants 
were female university students aged 18-26 years from 
the Makkah region. A total of 500 students participated 
in the study out of which 250 were from medical col-
leges and 250 from non-medical colleges belonging to 
Umm al Qura University, Makkah, King Abdul Aziz Uni-
versity, Jeddah and Taif University, Taif. The question-
naire was approved by the committee of ethical scien-
tific research at the faculty of applied medical sciences, 
Umm al Qura University. The privacy of the participants 
was maintained by the nameless questionnaire. The 
closed ended questionnaire was developed online us-
ing Google forms link and provided in both English and 
Arabic language. All participants in this study were in-
formed that they can refuse to be a part of this study 
at anytime following their participation. The question-
naire was distributed via social media applications such 
as twitter and whatsapp. Hard copies of the question-
naire were also distributed among the participants. The 
questionnaire consisted of 29 questions divided into 
five sections, which included participants knowledge 
about breast cancer, breast cancer risk factors, causes 
of breast cancer, signs and symptoms of breast cancer 
and screening methods for the identification of breast 
cancer like breast self examination and mammography. 
A section about socio-demographic information about 
participant was also included in the questionnaire. To 
validate the questionnaire, a pilot study involving 20 
participants, randomly selected from different univer-
sities of Makkah region was performed. The results of 
the pilot study do not necessitate any modifications in 
the questionnaire. All pilot study participants were ex-
cluded from the study subjects. Each correct response 
was awarded a score of one mark, while an incorrect an-
swer or ‘don’t know’ response was given a zero. A total 
score for each participant was calculated by summing 
the number of correct answers. Regarding the level of 
knowledge, it was calculated by summing scores of all 
knowledge questions. The results were divided into 2 
main categories. Good knowledge (score ≥ 50%) and 
fair level of knowledge (≤ 50% score) out of maximum. 
Data analysis was performed using graphpad prism (ver-
sion 7.0), a statistics and scientific 2D graphing software 
(California, USA). The graphs were generated using the 
same software. Descriptive statistics, which includes 
mean and standard deviation, was used to describe nu-
merical data. On the other hand, percentage was used 
for categorical data. Chi-square test was used for testing 
relation between categorical variable (overall knowl-
edge level and BSE attitude and practice). In all tests, p 
value of ≤ 0.05 was taken as significant.

Results
Five hundred participants were included in this 

study. They were equally divided into two groups, 

to reduce the mortality. National awareness campaign 
for breast cancer has been introduced in Saudi Arabia in 
order to raise the knowledge level about breast cancer 
among women [18]. The ministry of health (MOH), 
Saudi Arabia, recommends that all women aged 50-69 
years should undergo mammographic screening once a 
year, and once in 2 years for women aged 40-50 years. 
Women with positive family history should undergo 
mammographic screening 10 years earlier than the age 
of breast cancer patient in the family [18].

The incidence of breast cancer is much less in 
developing countries in contrast to developed countries 
but the mortality rate is high due to late presentation. 
The cure rate in patients with disease in early stage can 
between 84-98% where as in cases with metastasis, 
this rate falls to as low as 24.3. The factors that might 
contribute to the late presentation of breast cancer 
in Saudi female population include lack of knowledge 
and awareness about cancer screening; breast self 
examination (BSE), and clinical breast examination 
[19]. Women’s knowledge and awareness about breast 
cancer may contribute significantly to medical help 
seeking behaviors and knowledge deficiency may lead 
to delayed presentation with advanced stages when 
little or no benefit is derived from any form of therapy 
[20,21]. The hindrances in seeking access to screening 
and early detection included wrong health practices, 
social barriers, fear, social stigma associated with the 
disease, lack of knowledge, and level of education 
[22]. Various studies have been conducted in Saudi 
Arabia amongst general population for the assessment 
of knowledge about breast cancer and screening with 
methods [23-27]. A few studies were conducted among 
educated class which reported a good knowledge about 
breast self examination [28-30]. Most of these previous 
studies were conducted in general female population or 
university students not belonging to the medical stream. 
We undertook this study to assess the awareness level, 
knowledge and attitude of female medical students and 
non medical university students in the Makkah region. 
A comparative analysis was also done between medical 
and non medical students.

Methods
A cross sectional study using a closed ended 

questionnaire was conducted. 250 medical students and 
250 non-medical students from universities of Makkah 
region were the participants. All participants were asked 
to complete a questionnaire based on their knowledge 
about breast cancer. Data analysis and comparison 
was performed using graphpad prism (version 7.0), a 
statistics and scientific 2D graphing software (California, 
USA). Chi-square test was used for testing relation 
between categorical variable (overall knowledge level 
and BSE attitude and practice). In all tests, p value of ≤ 
0.05 was taken as significant.

Materials and methods
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feeding, smoking, consuming high amount of drinks that 
contain high level of caffeine, eating meat and saturated 
fats, lack of exercise and obesity, and late menopause 
increases the risk of developing breast cancer. In 
addition, most of medical students believe females are 
not the only ones to be affected and the risk increases 
with the increase with age (74% and 71% respectively), 
in comparison to the few non-medical students with a 
similar view. The results also showed that 56% of the 
medical students knew that using combined hormone 
such as (estrogen and progesterone) can influence the 
risk of breast cancer compared to only 34% of the non-
medical students. Moreover, about 23% of the medical 
students were aware that menarche at early age 
increases the risk of developing breast cancer whereas 
only 10% of the non-medical students showed a similar 
belief (Table 1).

It can be seen that, there was a significant difference 
between medical and non-medical students with 
respect to the signs and symptoms about breast cancer. 
Medical students demonstrate a better knowledge 
compared to non-medical students. Misconceptions 
about breast cancer were more common in the non-
medical students in contrast to the medical students 
group. General awareness about the prevalence of 
breast cancer in Saudi Arabia and its familial nature was 
almost similar in both groups (Table 2).

With regard to the participants’ knowledge about 
BSE (Breast Self Examination) and mammography, 
the data showed that the majority of both medical 
and non-medical students were aware of the fact that 
BSE helps in the early detection of breast cancer. The 
participants in both groups of this study also had good 
knowledge about how to practice BSE. However, only 
61% medical and 50% non-medical students performed 
BSE. On the other hand, only small proportion (24%) 
of the participants knew that periodic mammography 

medical and non-medical students. Each group had the 
same number of participants (n = 250/group). Ages of 
the participants ranged from 18-28 years with a mean 
of 21 ± 1.3 years. For both medical and non-medical 
groups, the majority participants were from Makkah 
(92% and 84% respectively). The most common source 
of information reported by all students is the awareness 
campaigns (67%) followed by media such as TV and/or 
radio (48%). For non-medical students, the awareness 
campaign seemed to be the highest source providing 
information about breast cancer by 46% among all 
other sources, while it was only 21% for the medical 
students. About 42% of medical students gained their 
information about breast cancer from the university 
education. However, only 4% of the non-medical 
students agreed that university education provides 
them with information about breast cancer. The 
majority of the medical students (76%) and non-medical 
students (67%) knew that breast cancer is one of the 
most common cancers in the Saudi community. About 
half of the medical and non-medical students (58% and 
52% respectively) were aware of the role of the Saudi 
Ministry of Health in raising the awareness about breast 
cancer. Only small proportion (18%) of both medical and 
non-medical university students has reported a positive 
family history of breast cancer in Makkah region.

About a half of the participants involved in this study 
believed that long term use of a tight bra or deodorants 
might cause breast cancer. The current study also 
showed that a misconception about breast cancer like 
evil eye has a role in causation. On the other hand, 
the majority of medical students and about nearly half 
of non-medical students believe that breast cancer 
could be genetically inherited. Regarding participants 
knowledge about risk factors of breast cancer, it can 
be seen that similar number of both medical and non-
medical students agreed that refraining from breast 

Table 1: Students response about source of information and risk factor knowledge about breast cancer.

Medical students

Number (Percent)

Non-medical students

Number (Percent)

Overall

Number
Source of information about breast cancer
Awareness campaign 53 (21%) 115 (46%) 168
University education 106 (42%) 10 (4%) 116
Media (TV, Radio) 53 (21%) 67 (27%) 120
Family and friends 11 (4%) 12 (5%) 23
Medical journals and websites 35 (14%) 46 (18%) 81
Knowledge about risk factors
Refrain from breast feeding 200 (80%) 199 (80%) 399
Hormonal contraceptive use 141 (56%) 85 (34%) 126
Smoking 186 (74%) 175 (70%) 361
Drinks with caffeine 55 (22%) 54 (22%) 109
Meat and saturated fats 137 (55%) 126 (50%) 263
Lack of exercise and obesity 157 (63%) 150 (60%) 307
Late menopause 43 (17%) 32 (13%) 75
Early menarche 58 (23%) 25 (10%) 83
Aging 178 (71%) 122 (49%) 300
Affects only female sex 186 (74%) 132 (53%) 318
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medical and non-medical students about breast cancer 
risk factors, signs and symptoms, general awareness 
and knowledge about BSE practice and mammography. 
The summing scores of all knowledge questions yield 
good knowledge for medical students (61%) and fair 
knowledge for non-medical students (45%). The current 
results also suggest significant correlations between 
overall knowledge of all students and their attitude 
towards BSE and practice of BSE (p ≤ 0.05) shown in 
Table 4.

Discussion
This study was conducted to assess the awareness 

level, knowledge and attitude of medical and non-

is an important tool for early screening of breast 
cancer, and only 3% of students involved in this study 
confirmed having screened by mammogram. Among the 
proportion of participants who revealed that they have 
never performed BSE, about 57% of medical and 43% of 
non-medical students reported that there is no need to 
perform BSE. A good number of participants from both 
groups revealed that they do not know how to perform 
BSE, while very few in both groups reported discomfort 
as a reason behind the poor practice of BSE. Fear and 
shyness were the other reasons for not performing BSE 
reported by both medical and non-medical students 
respectively (Table 3). The data presented in Tables 1, 
Table 2 and Table 3 shows the level of knowledge of 

Table 2: Responses about signs and symptoms and general awareness of breast cancer.

Medical students

Number (Percent)

Non-medical students

Number (Percent)

Overall students

Number
Knowledge level about signs and symptoms
Redness of skin/nipple 143 (57%) 80 (32%) 223
Lump in the breast/armpit 200 (80%) 151 (60%) 351
Nipple discharge 181 (72%) 123 (49%) 204
Pain in breast/nipple 154 (62%) 101 (40%) 255
Change in breast size/nipple 189 (76%) 131 (52%) 320
General awareness level about breast cancer
Role of MOH 144 (58%) 129 (53%) 273
Prevalence of breast cancer in KSA 191 (76%) 168 (67%) 359
Family history 44 (18%) 46 (18%) 90
Awareness about facts and misconceptions
Deodorant usage and tight Bra 126 (50%) 135 (54%) 261
Evil eye/evil spirit 46 (18%) 56 (22%) 102
Genetically inherited 183 (73%) 113 (45%) 296

Table 3: Knowledge about BSE and reasons for poor BSE practice.

Medical students

Number (Percent)

Non-medical students

Number (Percent)

Overall students

Number
Knowledge about Breast self-examination (BSE) and Mammography
BSE practice 194 (78%) 163 (65%) 357
BSE helps in early detection of BC 243 (97%) 245 (98%) 488
Ever performed BSE 152 (61%) 125 (50%) 277
Ever screened by mammogram 7 (3%) 8 (3%) 15
Periodic mammography for early detection of BC 60 (24%) 58 (23%) 118
Reasons for poor BSE practice
Don’t know how to perform 26 (27%) 32 (26%) 58
No need to perform BSE 54 (57%) 53 (43%) 107
Discomfort 13 (14%) 23 (19%) 36
shyness 9 (10%) 17 (14%) 26
Fear 17 (18%) 24 (19%) 41

Table 4: Overall knowledge and practice of BSE.

Medical students

Number (Percent)

Non-medical students

Number (Percent)

Knowledge about breast cancer risk factors 134 (53.5%) 110 (44.1%)
Knowledge about breast cancer signs and symptoms 173 (69.4%) 117 (46.6%)
Overall knowledge 154 (61%) 112 (45%)
Attitude towards BSE 218 (87.5%) 202 (81.5%)
Practice of BSE 152 (61%) 125 (50%)
Correlation between overall knowledge and attitude towards BSE P = 0.004 0.008
Correlation between overall knowledge and practice of BSE P = 0.002 P = 0.006
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level of the community towards breast cancer. Although 
Makkah region had a higher incidence rate of breast 
cancer compared to some regions in Saudi Arabia, only 
18% of these study participants reported a positive fam-
ily history of breast cancer. In another study, increased 
awareness was noted in participants whose relatives 
or family member is suffering from breast cancer [31]. 
This could be attributed to the small number of sub-
jects (500 participants) involved in the present study, 
and the fact that the current study samples were young 
university students who represents only small propor-
tion of the population of Makkah region. Regarding the 
participants’ knowledge about causes of breast cancer, 
the current study revealed that more than two thirds 
(73%) of medical students and about 45% of non-med-
ical students agreed that breast cancer is genetically 
inherited. This could be attributed to the level of knowl-
edge and quality of education they received during 
their study at Saudi universities, awareness campaigns 
and other sources of education about breast cancer. Al-
though the current study present good level of knowl-
edge about breast cancer causes among female univer-
sity students in Makkah region, yet more than half of 
study participants (54% non-medical and 50% medical 
students) strongly believed that long term use of tight 
bra or deodorants could also give rise to breast cancer. 
Moreover, about 20% of the present study sample had 
a faith in supernatural evil eye, evil spirit or evil forces 
and their ability to cause breast cancer. These findings 
were surprising especially for medical students as they 
are well educated and expected to reject such myths or 
wrong beliefs about breast cancer. However, this could 
be explained by the current effect of the social media on 
young Saudi society. For example people tend to believe 
and circulate broadcasts that contain medical content 
without checking its authenticity. In addition, mislead-
ing medical information that is not based on scientific 
evidence is very easy to spread via social media and af-
fect many people in a wrong way. Moreover, some in-
dividuals from different cultural background (educated 
and uneducated) in the Saudi society are more likely to 
believe that supernatural evil forces might influence the 
disease as a result of their stress, fear, or anxiety. The 
data presented in this study demonstrated that female 
university students in Makkah region had good knowl-
edge about breast cancer risk factors. The most known 
risk factors among medical and non-medical students 
were refraining from breast feeding (80%), smoking (70-
74%), eating meat and saturated fats (50-55%), lack of 
exercise and obesity (60-63%) and drinks with caffeine 
(22%). On the other hand, there was a difference be-
tween medical and non-medical participants knowledge 
about other risk factors of breast cancer such as com-
bined hormone treatment (estrogen and progesterone) 
as 56% of medical students compared to only 34% of the 
non-medical knew that hormonal treatment increas-
es the risk of developing breast cancer. Similarly, the 
current results showed that the students responses to-

medical female university students towards breast 
cancer in Makkah region. The results of this study 
revealed that university education, which was the 
highest source of information about breast cancer 
for medical student, was the lowest for non-medical 
students accounting for 42% and 4% respectively. This 
is mainly due to the nature of the non-medical courses 
and modules, which provides no or very little medical 
lectures about breast cancer and other health issues.

On the other hand, the non-medical students sub-
stitute this lack of education through breast cancer 
awareness campaigns they attended, which are orga-
nized annually to enhance women and general public’s 
knowledge about breast cancer by lectures, info-graph-
ics, videos and other materials. The current results also 
showed that only 21% of medical participant’s attended 
breast cancer awareness campaigns in contrast to the 
good number of non-medical students (46%). This could 
be justified by the common content of provided mate-
rials at these campaigns, which resemble to a much ex-
tent that of university curriculum. In addition, medical 
students often refer to medical journals/website (14%) 
and media (TV/radio) (21%) to educate themselves 
about breast cancer. Although these sources are easy 
and could be quickly approached to gain information 
about breast cancer, they are not of much appeal to 
young non-medical students like the awareness cam-
paigns. This could be due to lack of the entertaining 
factor and/or the language barrier, as medical sites are 
mostly provided in English. Studies have shown an asso-
ciation between socio-demographic characteristics such 
as age, marital status, income and women’s likelihood 
of undergoing a mammography [25]. In total, 48% of 
all participants involved in this study agreed that media 
(TV/radio) is one of the effective sources to improve the 
knowledge about breast cancer. Similarly, a previous 
study by Nemengani, et al. [9] indicated that 46.3% of 
female medical students in Taif university agreed that 
media is the popular source of information that im-
proved their knowledge and awareness about breast 
cancer. A study conducted in Makkah region showed 
that women were not satisfied with the sources of infor-
mation and awareness programs, since these programs 
were not conducted on a regular basis and throughout 
the year [4]. Whereas in another study conducted in 
Madinah, Saudi Arabia, the main source of information 
about breast cancer were TV and Radio and very few 
participants indicated that they received information 
from doctors [7,26].

The results of this study also showed that more than 
half of the participants (52%) were aware about the im-
portant role of the Saudi MOH regarding breast cancer. 
In addition, the majority of the participants (76% med-
ical and 67% non-medical students) knew that breast 
cancer is one of the most common cancers in Saudi com-
munity, which support the significant role of the Saudi 
MOH and awareness campaign in raising the awareness 
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with the social and cultural manners of Saudi society 
could explain the poor BSE practice among Saudi young 
women. The present results also showed that our par-
ticipants had limited knowledge about mammography 
among both medical and non-medical students. About 
24% of students knew that mammography is important 
for early detection of breast cancer. However, only a 
very small number of students (3%) confirmed screen-
ing by mammogram. This can be justified by different 
reasons such as religious guidelines that prohibit the 
women from revealing her body to male doctors and 
the difficulty to find a female doctor as there are limit-
ed number of female therapists in the country. Another 
possible reason is the objection that women might face 
from their guardians towards breast screening. Despite 
the free availability of mammography and breast can-
cer screening, there are low rates of BSE in Saudi Arabia 
[25]. However, these obstacles should not prevent the 
female population from the screening facilities and early 
diagnosis program offered by the government to reduce 
the mortality and incidents of breast cancer. Another 
study by Al-Wassia, et al. [25] reported a low knowledge 
and practice about mammography as a screening tool. 
Whereas in developed countries like Australia and Scot-
land mammography rates of 75% and 83% were report-
ed respectively [25]. Regarding the overall knowledge 
among study participants, the good overall knowledge 
was observed among medical students (61%), while 
fair knowledge was seen among non-medical students 
(45%). The significant statistical difference that found 
between breast cancer overall knowledge of med-
ical students and BSE attitude and practice (p ≤ 0.05) 
reflects the importance of applying BSE to reduce the 
risks of developing breast cancer among young medical 
female students. Amongst the educated participants, 
like university students from India, China and Malaysia, 
the students had inadequate knowledge about breast 
cancer, but their awareness about BSE was good [30]. 
There is evidence which suggests that the knowledge 
levels improve significantly after conducting workshops 
on BSE [31]. In similar surveys conducted in developed 
countries among participants from universities offering 
medical and health related programs have shown a sig-
nificant scores regarding risk factor knowledge about 
breast cancer [29]. Breast cancer awareness studies 
conducted in Abha and other areas revealed low level of 
awareness regarding mammography and breast self-ex-
amination. They pointed out the insufficient knowledge 
of women and the low practice of clinical breast exam-
ination, breast self-examination and mammography 
[7,27].

Conclusion
Female medical university students in Makkah 

region have good level of awareness and knowledge 
about breast cancer in compare to the fair knowledge 
level of non-medical students. However, more intensive 
and continuous educational programs are required to 

wards being a female increases the risks of breast cancer 
was by 74% medical students and by 53% non-medical 
students. The increase with age risk factor scored 71% 
by medical students and 49% by non-medical students. 
Late menopause also scored 17% by medical and 13% 
by non-medical students. Moreover, 23% of medical 
and only 10% of non-medical students knew that men-
arche at early age increases the risk of breast cancer. 
The respondents among medical students in the current 
study towards late menopause and menarche at early 
age as risk factors of breast cancer were lower com-
pared to those reported in another study [9]. The dif-
ferences in the current findings and previous one could 
be attributed to the content of breast cancer awareness 
campaigns provided to the public, which concentrate 
more on general health problems, than associated risk 
factors. With regard to the signs and symptoms of the 
breast cancer, the present study showed that medical 
participants involved in this study had higher level of 
knowledge compared to non-medical students. Fur-
thermore, all participants’ knowledge about signs and 
symptoms of breast cancer that reported in this study 
was better than those of previous studies. Nemenqani, 
et al. [9] study on female medical students of Taif uni-
versity reported that 48% agreed that the presence of a 
lump under the armpit might be a sign of breast cancer, 
50% approved that it may present as a nipple discharge, 
and 41.5% accepted that changes in the size of breast or 
nipple, while in our study, the respective proportion of 
respondents were 80%, 72%, and 76% respectively. This 
higher knowledge of our students can be justified by the 
improved education curriculum and the variance in the 
study subjects and size. Furthermore, knowledge about 
other signs and symptoms of the breast cancer was in-
adequate, as only 32% of non-medical students knew 
that it might present as a redness of the skin of breast 
or nipple compared to 57% of medical participants. The 
redness of the skin of breast or nipple was little recog-
nized as symptoms of breast cancer could be due to that 
many diseases such as allergies causes redness of the 
skin, thus, students consider it non-significant.

Regarding students’ attitude towards early detection 
of breast cancer, BSE practice and mammography, most 
of the current participants (98%) knew that BSE helps 
in early detection of breast cancer. However, only 61% 
of medical students and 50% of non-medical students 
performed BSE correctly. Poor BSE practice has also 
been reported in a study by Kashgari and Ibrahim 
as only 12% of Saudi female in Jeddah practiced BSE 
[32]. The current finding was also in agreement with 
Ravichandran, et al. [33] which noted that only 23% of 
Saudi women in Riyadh had actually performed BSE.

The present study revealed some reasons behind 
poor BSE practice among female university students 
in Makkah region such as fear, shyness, discomfort, 
unnecessary need to do it and/or the ignorance of 
the right way to perform BSE. These reasons together 

https://doi.org/10.23937/2378-3419/1410106


ISSN: 2378-3419DOI: 10.23937/2378-3419/1410106

Sindi et al. Int J Cancer Clin Res 2019, 6:106 • Page 7 of 8 •

15. Johnson KC, Miller AB, Collishaw NE, Palmer JR, Hammond 
SK, et al. (2010) Active smoking and secondhand smoke 
increase breast cancer risk: The report of the Canadian 
Expert Panel on Tobacco Smoke and Breast Cancer Risk. 
Tob Control 20: e2.

16. Chowdhury R, Sinha B, Sankar MJ, Taneja S, Bhandari N, 
et al. (2015) Breastfeeding and maternal health outcomes: 
a systematic review and meta-analysis. Acta Paediatr 104: 
96-113.

17. (2013) Breast cancer facts and figures 2013-2014. 
American Cancer Society. 

18. (2012) National campaign for breast cancer awareness. 
Ministry of Health of Saudi Arabia. 

19. Dey S, Sharma S, Mishra A, Krishnan S, Govil J, et al. 
(2016) Breast cancer awareness and prevention behavior 
among women of delhi, India: Identifying barriers to early 
detection. Breast Cancer (Auckl) 10: 147-156. 

20. Maxwell CJ, Bancej CM, Snider J (2001) Predictors of 
mammography use among Canadian women aged 50-
69: findings from the 1996/97 National Population Health 
Survey. CMAJ 164: 329-334.

21. Ferlay J, Autier P, Boniol M, Heanue M, Colombet M, et al. 
(2007) Estimates of the cancer incidence and mortality in 
Europe in 2006. Ann Oncol 18: 581-592.

22. N Howlader,  A Noone,  M Krapcho,  AM Noone,  N 
Neyman, et al. (2012) SEER cancer statistics review, 1975-
2009 (vintage 2009 populations). Bethesda MD: National 
cancer institute.

23. Alshahrani M, Alhammam SYM, Al Munyif, HAS Amani 
Mohammad Abbad Alwadei, Alanood Mohammad Abbad 
Alwadei, et al. (2018) Knowledge, attitudes, and practices 
of breast cancer screening methods among female patients 
in primary healthcare centers in najran, Saudi arabia. J 
CancEduc 1-6. 

24. Al-Zalabani AH, Alharbi KD, Fallatah N, Alqabshawi RI, 
Al-Zabalani A, et al. (2018) Breast Cancer Knowledge 
and Screening Practice and Barriers Among Women in 
Madinah, Saudi Arabia. J CancEduc 33: 201-207. 

25. Al-Wassia RK, Farsi NJ, Merdad LA, Hagi SK (2017) 
Patterns, knowledge, and barriers of mammography use 
among women in Saudi Arabia. Saudi Med J 38: 913-921.

26. AL-Mulhim F, Bakr R, Almedallah D, Alkaltham N, Alotaibi 
A, et al. (2018) Screening mammography and breast self-
examination: Attitudes and practices of women in the Eastern 
Province of Saudi Arabia. Saudi J Health Sci 7: 89-100.

27. Al-Khamis NK (2018) Low awareness of Breast cancer and 
considerable barriers to early presentation among Saudi 
women at a primary care setting. J CancEduc 33: 391-397. 

28. Al-Sharbatti SS, Shaikh RB, Mathew E, Al-Biate MA (2014) 
Assessment of Breast Cancer Awareness among Female 
University Students in Ajman, United Arab Emirates. Sultan 
QaboosUniv Med J 14: e522-e529.

29. Hadi MA, Hassali MA, Shafie AA, Awaisu A (2010) Evaluation 
of breast cancer awareness among female university students 
in Malaysia. Pharm Pract (Granada) 8: 29-34.

30. Yousuf SA (2010) Breast cancer awareness among Saudi 
Nursing students. JKAU Med Sci 17: 67-78.

31. Latif R (2014) Knowledge and attitude of Saudi female 
students towards breast cancer: A cross-sectional study, 
Journal of Taibah University Medical Sciences 9: 328-334. 

32. Kashgari RH, Ibrahim AM (1996) Breast cancer: Attitude, 

enhance and support the knowledge, awareness level 
and attitude of both medical and non-medical students 
about breast cancer. More awareness strategies need 
to be applied in order to raise the knowledge about 
BSE, mammography knowledge, and other preventive 
practice among young female population in Makkah 
region. Along with this, there should be general health 
education programs directed towards achieving the 
needs to be launched immediately. Early detection of 
breast cancer is very important as it has a favorable 
outcome. More National breast cancer awareness 
programs should be launched and there should be 
proper utilization of media and education channels.

Acknowledgements
None.

References
1. www.uicc.org/new-global-cancer-data-globocan-2018

2. https://www.who.int/countries/sau/en/ 

3. www.nhic.gov.sa/eservices/documents 2014

4. Al Mulhim FA, Syed A, Bagatadah WA, Al MuhannaAF 
(2015) Breast cancer screening programme: experience 
from eastern province. East Mediterr Health J 21: 111-119.

5. Nageeti TH, Abdelhameed AAN, Jastania RA, Felemban 
RM (2017) Perspective of Saudi women in the Makkah 
region on breast cancer awareness. J Family Community 
Med 24: 97-101.

6. El Bcheraoui C, Basulaiman M, Wilson S, Daoud F, Tuffaha 
M, et al. (2015) Breast cancer screening in Saudi Arabia: 
free but almost no takers. PLoS One 10: e0119051. 

7. Mahfouz AA, Hassanein MHA, Nahar S, Farheen A, 
Gaballah II, et al. (2013) Breast Cancer Knowledge 
and Related Behaviors among Women in Abha City, 
Southwestern Saudi Arabia. J Cancer Educ 28: 516-520.

8. Saggu S, Rehman H, Abbas ZK, Ansari AA (2015) Recent 
incidence and descriptive epidemiological survey of breast 
cancer in Saudi Arabia. Saudi Med J 36: 1176-1180.

9. Nemenqani D, Abdelmaqsoud S, Al-Malki A, Oraija A, Al-
Otaibi E (2014) Knowledge, attitude and practice of breast 
self examination and breast cancer among female medical 
students in Taif, Saudi Arabia. Open Journal of Preventive 
Medicine 04: 69-77. 

10. Almutlaq B, Almuazzi R, Almuhayfir A, Alfouzan A, Alshammari 
B, et al. (2017) Breast cancer in Saudi Arabia and its possible 
risk factors. Journal of Cancer Policy 12: 83-89.

11. Hunter D, Willett W (1993) Diet, Body Size, and Breast 
Cancer. Epidemiol Rev 15: 110-132.

12. Rossouw JE, Andrson GL, Prentice RL (2002) Risks and 
benefit of estrogen plus progestin in healthy postmenopausal 
women: Principal results from Women’s Health Initiative 
randomized controlled trial. JAMA 288: 321-333. 

13. Chleboski RT, Andrson GL, Gass M, Lane DS, Aragaki AK, 
et al. (2010) Estrogen plus progestin and breast cancer 
incidence and mortality in postmenopausal women. JAMA 
304: 1684-1692. 

14. Howell A, Anderson AS, Clarke RB, Duffy SW, Evans DG, 
et al. (2014) Risk determination and prevention of breast 
cancer. Breast Cancer Res 16: 446.

https://doi.org/10.23937/2378-3419/1410106
https://www.ncbi.nlm.nih.gov/pubmed/21148114
https://www.ncbi.nlm.nih.gov/pubmed/21148114
https://www.ncbi.nlm.nih.gov/pubmed/21148114
https://www.ncbi.nlm.nih.gov/pubmed/21148114
https://www.ncbi.nlm.nih.gov/pubmed/21148114
https://www.ncbi.nlm.nih.gov/pubmed/26172878
https://www.ncbi.nlm.nih.gov/pubmed/26172878
https://www.ncbi.nlm.nih.gov/pubmed/26172878
https://www.ncbi.nlm.nih.gov/pubmed/26172878
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2013-2014.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2013-2014.pdf
https://www.moh.gov.sa/en/HealthAwareness/Campaigns/Breastcancer/Pages/default.aspx
https://www.moh.gov.sa/en/HealthAwareness/Campaigns/Breastcancer/Pages/default.aspx
https://www.ncbi.nlm.nih.gov/pubmed/27789957
https://www.ncbi.nlm.nih.gov/pubmed/27789957
https://www.ncbi.nlm.nih.gov/pubmed/27789957
https://www.ncbi.nlm.nih.gov/pubmed/27789957
https://www.ncbi.nlm.nih.gov/pubmed/11232132
https://www.ncbi.nlm.nih.gov/pubmed/11232132
https://www.ncbi.nlm.nih.gov/pubmed/11232132
https://www.ncbi.nlm.nih.gov/pubmed/11232132
https://www.ncbi.nlm.nih.gov/pubmed/17287242
https://www.ncbi.nlm.nih.gov/pubmed/17287242
https://www.ncbi.nlm.nih.gov/pubmed/17287242
https://link.springer.com/article/10.1007%2Fs13187-018-1423-8
https://link.springer.com/article/10.1007%2Fs13187-018-1423-8
https://link.springer.com/article/10.1007%2Fs13187-018-1423-8
https://link.springer.com/article/10.1007%2Fs13187-018-1423-8
https://link.springer.com/article/10.1007%2Fs13187-018-1423-8
https://link.springer.com/article/10.1007%2Fs13187-018-1423-8
https://link.springer.com/article/10.1007%2Fs13187-016-1057-7
https://link.springer.com/article/10.1007%2Fs13187-016-1057-7
https://link.springer.com/article/10.1007%2Fs13187-016-1057-7
https://link.springer.com/article/10.1007%2Fs13187-016-1057-7
https://www.ncbi.nlm.nih.gov/pubmed/28889149
https://www.ncbi.nlm.nih.gov/pubmed/28889149
https://www.ncbi.nlm.nih.gov/pubmed/28889149
http://www.saudijhealthsci.org/article.asp?issn=2278-0521;year=2018;volume=7;issue=2;spage=89;epage=100;aulast=AL-Mulhim
http://www.saudijhealthsci.org/article.asp?issn=2278-0521;year=2018;volume=7;issue=2;spage=89;epage=100;aulast=AL-Mulhim
http://www.saudijhealthsci.org/article.asp?issn=2278-0521;year=2018;volume=7;issue=2;spage=89;epage=100;aulast=AL-Mulhim
http://www.saudijhealthsci.org/article.asp?issn=2278-0521;year=2018;volume=7;issue=2;spage=89;epage=100;aulast=AL-Mulhim
https://link.springer.com/article/10.1007%2Fs13187-016-1119-x
https://link.springer.com/article/10.1007%2Fs13187-016-1119-x
https://link.springer.com/article/10.1007%2Fs13187-016-1119-x
https://www.ncbi.nlm.nih.gov/pubmed/25364556
https://www.ncbi.nlm.nih.gov/pubmed/25364556
https://www.ncbi.nlm.nih.gov/pubmed/25364556
https://www.ncbi.nlm.nih.gov/pubmed/25364556
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4140574/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4140574/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4140574/
https://www.kau.edu.sa/Files/320/Researches/58588_28825.pdf
https://www.kau.edu.sa/Files/320/Researches/58588_28825.pdf
https://www.sciencedirect.com/science/article/pii/S1658361214000614?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1658361214000614?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1658361214000614?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/23008542
http://www.uicc.org/new-global-cancer-data-globocan-2018
https://www.who.int/countries/sau/en/
http://www.nhic.gov.sa/eservices/documents 2014
https://www.ncbi.nlm.nih.gov/pubmed/25876822
https://www.ncbi.nlm.nih.gov/pubmed/25876822
https://www.ncbi.nlm.nih.gov/pubmed/25876822
https://www.ncbi.nlm.nih.gov/pubmed/28566973
https://www.ncbi.nlm.nih.gov/pubmed/28566973
https://www.ncbi.nlm.nih.gov/pubmed/28566973
https://www.ncbi.nlm.nih.gov/pubmed/28566973
https://www.ncbi.nlm.nih.gov/pubmed/25774520
https://www.ncbi.nlm.nih.gov/pubmed/25774520
https://www.ncbi.nlm.nih.gov/pubmed/25774520
https://www.ncbi.nlm.nih.gov/pubmed/23797712
https://www.ncbi.nlm.nih.gov/pubmed/23797712
https://www.ncbi.nlm.nih.gov/pubmed/23797712
https://www.ncbi.nlm.nih.gov/pubmed/23797712
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4621722/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4621722/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4621722/
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=42833
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=42833
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=42833
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=42833
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=42833
https://www.sciencedirect.com/science/article/pii/S2213538316300558
https://www.sciencedirect.com/science/article/pii/S2213538316300558
https://www.sciencedirect.com/science/article/pii/S2213538316300558
https://www.ncbi.nlm.nih.gov/pubmed/8405195
https://www.ncbi.nlm.nih.gov/pubmed/8405195
https://www.ncbi.nlm.nih.gov/pubmed/12117397
https://www.ncbi.nlm.nih.gov/pubmed/12117397
https://www.ncbi.nlm.nih.gov/pubmed/12117397
https://www.ncbi.nlm.nih.gov/pubmed/12117397
https://www.ncbi.nlm.nih.gov/pubmed/20959578
https://www.ncbi.nlm.nih.gov/pubmed/20959578
https://www.ncbi.nlm.nih.gov/pubmed/20959578
https://www.ncbi.nlm.nih.gov/pubmed/20959578
https://www.ncbi.nlm.nih.gov/pubmed/25467785
https://www.ncbi.nlm.nih.gov/pubmed/25467785
https://www.ncbi.nlm.nih.gov/pubmed/25467785


ISSN: 2378-3419DOI: 10.23937/2378-3419/1410106

Sindi et al. Int J Cancer Clin Res 2019, 6:106 • Page 8 of 8 •

33. Ravichandran K, Al-Hamdan NA, Mohamed G (2011)  
Knowledge, attitude and behavior among Saudis toward 
cancer preventive practice. J Family Community Med 18: 
135-142.

knowledge and practice of breast self examination of 157 
Saudi women. Journal of Family and Community Medicine 
3: 10-13.

https://doi.org/10.23937/2378-3419/1410106
https://www.ncbi.nlm.nih.gov/pubmed/22175041
https://www.ncbi.nlm.nih.gov/pubmed/22175041
https://www.ncbi.nlm.nih.gov/pubmed/22175041
https://www.ncbi.nlm.nih.gov/pubmed/22175041
https://www.ncbi.nlm.nih.gov/pubmed/23008542
https://www.ncbi.nlm.nih.gov/pubmed/23008542
https://www.ncbi.nlm.nih.gov/pubmed/23008542

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Materials and methods 

	Results
	Discussion
	Conclusion
	Acknowledgements 
	Table 1
	Table 2
	Table 3
	Table 4
	References

