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Introduction 

Breast cancer is the commonest malignancy affecting women 
worldwide with a global annual rate of increase of 3.1% mostly 
in developing regions1,2. Despite the relatively low incidence of 
breast cancer in the Kingdom of Saudi Arabia as compared to 
other countries, it has been the most common cancer among 
Saudi females for the past 19 consecutive years (Saudi Cancer 
Registry 1994-2008)3. However, like in many developing 
countries, it is expected that over the coming 20 years, the 
country will face a marked increase in the disease burden4. 
Several changes behind such prediction, population growth and 
increase life expectancy5, decline in fertility rates6,life style 
changes, delay 1st term pregnancy, obesity7,8,9, lack of physical 
activity10, and adoption of westernized dietary habits11, in 
addition to increase reporting and data collection. 
 
Data from different regions in KSA showed that the majority 
of breast cancer is in the age group of 40-50 years 
predominantly pre-menopausal. More than 50% were stage II 
and III whereas stage 0 or DCIS represented <5%of 
cases12,13,14,15. 
 
There are several modalities for breast cancer screening. The 
most proven one is mammography which reduces breast 
cancer mortality. However, the magnitude of this effect varied 
among randomized clinical trials and retrospective reviews16-21. 
Breast ultrasonography is commonly used as an additional 
procedure to complement mammography mostly in dense 
breast but it cannot be recommended as a sole screening 
modality22,23. 
 
Clinical breast exam (CBE) was shown to have sensitively of 

54% and specificity of 94%24 but the randomized clinical trials 
comparing CBE to no screening been in conclusive25. 
In women age 50-59, the Canadian National Breast Screening 
Study II (NBSS) comparing CBE to CBE + mammography 
had showed no difference in mortality between the two 
groups26. 
 
Finally, the last modality is breast self-exam (BSE) which 
promoted as a tool to increase awareness but has no impact on 
mortality from breast cancer27,28. 
 
So far, in the Kingdom of Saudi Arabia (KSA), there is no 
formal national screening program but there are several pilot 
screening projects in different regions – Riyadh, Dammam, 
Jeddah and Al Qaseem. The result of Al Qaseem published 
after 2 years of the program29 as well as Jeddah pilot study 
which was published recently30. Dammam program reported 
their result after 5 years31. All shared low uptake rate and low 
cancer detection rate as well as compared to western32. 
 
The oldest pilot BC screening program is Abdulateef Center in 
Riyadh, the capital of Saudi Arabia which published first data 
on BC screening 2010 after 1 year of initiation of the center33. 
The conclusion at that time was public acceptance of the breast 
cancer screening was encouraging but long term follow-up 
needed. So these study reporting the outcome after 7 years of 
follow-up. 

Objectives 

The main objective is to estimate the uptake rate among 
asymptomatic Saudi women, and to evaluate the outcome of 
mammography screening in terms of number of breast cancer 
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diagnosed which represent detection rate and their stage and to 
estimate recall rate. The other objectives would be to 
determine the percentage, interval development of malignancy 

of women. 

Method 

Abdulateef screening center was established July 2007 and 
started functioning (operating) on October 2007, Figure (1) 
summarizes the organizational structure of the program. It is 

located in Riyadh, the capital of the Kingdom of Saudi Arabia 
where the total Saudi population in 2007-2008 was 3.3 million. 
Female represent 45% (1.492) and around 27% were eligible 
for screening which represent >403,080 female. The program 
was not initiated to target all or even organized to cover certain 

percent but was made available for all women, self-referral. 
 
Since it is dependent on self-referral, a public awareness team 
was constituted, consisted of Saudi female health educators, 

Figure 1: Organizational structure of the program 
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nurses, social workers, and committed group volunteers under 
the supervision of medical team consisting of medical 
oncologists, breast surgeons, radiologists and family physicians. 
They held interactive session with participants to inform them 
about the screening program and its importance, also they will 
be interviewed by primary care physicians in the center who 
perform physical examination as well as complete assessment 
questionnaire that includes possible risk factors, e.g. women 
age, age at menarche, first pregnancy, previous history of 
cancer or biopsy, family history of malignancy, hormonal 
replacement or contraceptive use and their height and weight. 
 
The public awareness campaign included exhibitions, lectures 
in school, universities and shopping malls. Community leaders 
and government officials were invited when it was launched 
initially in 2007, where Mrs. Laura Bush visited the center. The 
awareness campaign is throughout the year scheduled on a 
monthly basis. 
 
The program is planned to screen women aged 40-65 years old, 
women should not be pregnant or lactating, they should be 
asymptomatic to be screened but some symptomatic patient 
were included since cancer therapy are free and available if 
diagnosis confirmed. 

Study Design 

Longitudinal prospective and descriptive study of women who 
visited the center for screening between September 2007 and 
October 2013. Conventional 2 view film screening 
mammograms were performed and reviewed independently by 
two radiologists. Further, imaging study ultrasound was 
performed when judged to be necessary. Mammogram and 
ultrasound were scored on a 5-point scale using the American 
College Radiology Breast Imaging Reporting and Database 
System (BIRADS) (http://www.cancer.gov/cancertopics/
factsheet/Detection/screening-mammograms).  
 
The BIRADS categories were based on mammography results 
and consisted of: 0 (needs additional imaging evaluation), 1 
(negative), 2 (benign finding), 3 (probably benign finding), 4 
(suspicious abnormality), and 5 (highly suggestive of 
malignancy), the last BIRADS score was considered in the 
analysis. A screening mammogram with a BIRAD score of R1, 
or R2 was defined as normal. BIRAD scores at the level of R3 
and above were defined as abnormal while R0 needed further 
investigation. Women who needed further investigations were 
referred to a hospital for further work-up and management, 
including biopsy or imaging (mammogram, magnetic resonance 
imaging (MRI), or ultrasound). Differences between groups 
were analyzed using the Chi-square or Fisher’s exact test for 
categorical data, and t-test or a non-parametric analogue for 
continuous data. All analyses were conducted using the 
Statistical Analysis Software (SAS) version 9.3 (SAS Institute, 
Cary, NC, USA). No adjustment for multiple testing was 
conducted. 

Results 

According to Ministry of Development Planning and Statistics, 
the total number of Saudi women in Riyadh in year 2007-2008 
was one million four hundred ninety two (1,492,000) of whom 
>403,080 were aged >40 years. Only 3,778 women responded 
≈ 0.8% of eligible women for screening. Table (1) summarizes 
participant’s characteristics. The median age of the participants 
was 46 years (standard deviation 7.5), 882 were post-
menopausal while majority were pre-menopausal, almost 
76.6%. Nulliparity represent only 8.3% whereas multiparity 
more than 6 children represent around 40.7% and between 4-6 
children accounted for 51%. 
 
Of note, obesity was reported in 53.3% with body mass index 
(BMI) >30. On the other hand, high breast density (R2, R3, R4) 
reported in 1,373 which represent more than third of 
participants 36.3%. However, 63.7% were fatty breast34. Worth 
mentioning, that 55% of participants were not doing breast self
-exam. Participants with self-history of breast or ovarian cancer 
were negligible, only 12 women. However, family history of 
first degree relative of breast cancer was reported in 208 nearly 
5.5% and ovarian cancer is 279 which is around 7.3%. 
 
Following the initial screening round, 415 (10.9%) women 
were recalled for another study in addition to mammogram all 
reported initially R0, R3 at the center. Then, 328 women were 
referred to hospitals for further study and biopsy. Hospitals 
participated in this program were mainly Ministry of National 
Guard and King Fahad Medical City. 
 

Table 2 summarizes the characteristics of women referred to 
each hospital and their outcome. As shown in the table, 
majority of these women were R4 and R5 but some R3 and R0 
were included in their investigation at the hospital revealed that 
81 women confirmed to have malignancy which represent 
2.1% cancer detection rate while 257 were benign and send 
back for annual screening and this represent 6.8% recall rate. 
Unfortunately, it is important to mention that 1,133 women 
continue to have annual mammography but the compliance is 
only 30%. Interval malignancy developed in 8 patients’ ≈ 0.2%. 
1 BIRAD 4 and initial biopsy was negative from malignancy 
and 1 BIRAD 0, 5 were BIRAD 3 initially and only 1 post-
menopausal woman with BIRAD 1 developed malignancy after 
5 years follow up. 
 
Finally, it is worth mentioning the stages of malignant cases 
were as follows; 16 stage I, 3 stage 0, 31 were stage II, 20 
women were stage III and 11 were stage IV (Table 3). 
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Table 1: Baseline characteristics (N=3778) 

Variables Frequency Percentage 

Breast mass No 3264 86.4 
Yes 514 13.6 

Pain 
No 2668 70.6 
Yes 1110 29.4 

Nipple discharge + nipple inversion No 3696 97.8 
Yes 82 2.2 

Breast self-examination No 2071 54.8 
Yes 1707 45.2 

Parity <=6 1927 51 
>6 1538 40.7 

Nullipara 313 8.3 

Age at full term pregnancy <30 3283 86.9 
>30 182 4.8 

Nullipara 313 8.3 

Age at menarche <13 1772 46.9 
>=13 2006 53.1 

Menopausal status Pre-menopausal 2874 76.1 
Post menopausal 904 23.9 

Body mass index (BMI) Normal 489 12.9 
Over weight 1273 33.7 

Obese 2016 53.4 

Breast density Fatty (R1) 2405 63.7 
Moderate (R2) 907 24 

Dense (R3) 251 6.6 
Very dense (R4) 215 5.7 

Previous self (CANCER) None 3766 99.7 
Breast 6 0.2 
Ovary 6 0.2 

Sister (CANCER) None 3532 93.5 
Breast 89 2.4 
Ovary 146 3.9 
Both 2 0.1 
Other 9 0.2 

Mother (CANCER) None 3520 93.2 
Breast 108 2.9 
Ovary 123 3.3 
Both 1 0 
Other 26 0.7 

Daughter (CANCER) None 3758 99.5 
Breast 7 0.2 
Ovary 10 0.3 
Both 1 0 

Other 2 0.1 
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Discussion 

The current study is the first of public based breast cancer 
screening program with 7 years follow-up in Riyadh, capital of 
Saudi Arabia. 
 
The uptake rate cannot be determined because this program is 
not an organized one, targeted eligible women but it is an 
opportunistic program established as charity but the 
compliance for women who enrolled for screening and 
continue follow-up with minimum of 3 rounds screening 
during the 7 years period. Around 30%, studies confirmed that 

being part from such screening is much less than population 
based program31. 
In the Kingdom of Saudi Arabia, 3 other regions have 
published their result of pilot organized screening program. 
Table 3 summarizes their results. 
 
The uptake rate reported as following; 17.99%, Al Qaseem 
(28), 52%, Jeddah (29) and 15% from Dammam32. There is 
variance which can be explained based on the duration; from 
Jeddah, targeted 1% of eligible women over 3 month’s period, 
whereas Al Qaseem is 3 years and Dammam is 5 years. Our 
study is longest follow-up for 7 years. 
 
Such uptake risk is much lower than reported in similar pilot 
studies conducted in Europe35-37 or recommended by the 
European Union and the United Kingdom38-39. Noticeable in 
our study as well, almost 50% don’t do breast self-exam which 
is again indicating poor knowledge. 
 
The cultural difference and knowledge of our population were 
unlike the Europeans, which could be the reason of low uptake 
rate40-41. However, it would be interesting to analyze the 
barriers that prevent participation by eligible women in such 
program. 
 
The recall rate of our program (6.8-10.9%) which is similar to 
other regions such as Dammam, 7.9% and Jeddah, 13%, which 
is close to what reported from the International guidelines set 
by the European Union and the United Kingdom39. 

Table 3: Stage of malignant cases 

Case number Stage Percent 

3 0 3.7% 

16 I 19.8% 

31 II 38.2% 

20 III 24.7% 

11 IV 13.5% 

81   99.9% 

Table 2: Characteristic of referred women and their outcome  

Number of cases Hospital name BIRADS Malignant Benign 

287 NGHA R5 - 48 48 0 

    R4 - 40 7 33 

    R0 - 17 1 16 

    R3 - 56 4 51 

    R1/R2 - 127 0 127 

30 KFMC R5 - 11 11 0 

    R4 -1 1 0 

    R3 - 18 1 17 

1 KKUH R4 - 1 0 1 

4 KFSH R5 - 4 4 0 

6 Security Forces Hospital R5 - 4 4 0 

    R3 - 2 0 2 

328     81 247 
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On the other hand, Al Qaseem area reported recall rate of 
31.6% which is much higher than the recommended guideline 
which might be secondary to young age of 35 years for 
screening. Other factors could be and this is the first pilot 
screening program so physician maybe more curious since this 
is the first screening program.  
 
The age of screened population is lower than that in other 
program. Other factor that may have an impact on the recall 
rate is the mammography equipment used technical issue, the 
staff and the reporting radiologist. 
 
Finally, the cancer detection rate which is almost similar in all 
studies range 2.5-5.8%29,30,33 cancer detection rate depends on 
baseline incidence of breast cancer in the population. 

Conclusion 

Although our recall rate meets the international guideline, the 
uptake rate is much lower than the standard figure. There is an 
urgent need to increase level of education and awareness 
among all age group and educational level. It is also an urgent 
need to revise the program in order to achieve the goals and 
build data base for long term follow-up for risk factors. 
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