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Breast cancer screening programme: experience from 
Eastern province, Saudi Arabia
F.A. Al Mulhim,1,2 A. Syed,1,2 W.A. Bagatadah 1,2 and A.F. Al Muhanna 1,2

ABSTRACT Programmes for early diagnosis of breast cancer are lacking in most countries in the Eastern 
Mediterranean Region. This paper reviews a nongovernmental screening programme launched in October 2009 
in the Eastern Province of Saudi Arabia, in which 14 health centres were covered by 2 mobile mammography 
machines. Annual screening was offered to all women aged 40 years and above. Up to February 2014 a total of 
8061 women were screened, an uptake rate of 15.0%. The recall rate was 7.9%. The number of cancers detected 
was 47, a cancer detection rate of 5.83 per 1000 women screened; 70.2% of the cancers detected had either 
no mass or the lesions were smaller than 2 cm. The mean age of women with cancer was 50.4 (SD 7.6) years. 
The screening parameters of our study correlated well with international standards. Despite the controversies 
regarding universal breast cancer screening, a national breast cancer screening programme for Saudi Arabia is 
needed.
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برنامج للتحرّي عن سرطان الثدي: خبرة من المنطقة الشرقية بالمملكة العربية السعودية
فاطمة عبد الله الملحم، أنجم سيد، وداد عبد الله باقتادة، أفنان فهد المهنا

ي  الخلاصة: هناك نقص في برامج التشخيص المبكر لسرطان الثدي في معظم بلدان إقليم شرق المتوسط. وهذه الورقة تستعرض برنامج غير حكومي للتحرِّ
أُطلق في أكتوبر/تشرين الأول من عام 2009 في المنطقة الشرقية من المملكة العربية السعودية، تمت فيه تغطية 14 مركزاً صحياً بواسطة ماكِنتين متنقلتين 
للتصوير الشعاعي للثدي. وقد عُرض إجراء تحرٍّ سنوي لجميع النساء اللواتي هنّ بأعمار 40 عاماً فما فوق. فتم حتى فبراير/شباط من عام 2014 فحص ما 
مجموعه 8061 امرأة، بمعدل إقبال قدره 15.0%. وكان معدل الاستدعاء 7.9%. وكان عدد حالات السرطان المكتشفة 47، بمعدل اكتشاف للسرطان قدره 
5.83 لكل 1000 امرأة خضعت للتحرّي. وكان 70.2% من السرطانات التي اكتشفت بدون كتلة أو كانت الآفات فيها أصغر من 2 سم. وكان متوسط العمر 

للنساء المصابات بالسرطان 50.4 عاماً )SD = 7.6(. وكانت متثابتات التحرّي في هذه الدراسة مترابطة جيداً مع المعايير الدولية. ويرى الباحثون أنه بالرغم 
من وجود خلافات بشأن التحرّي لسرطان الثدي للجميع، فإن الحاجة تستدعي وجود برنامج وطني للتحرّي عن سرطان الثدي في المملكة العربية السعودية.

Programme de dépistage du cancer du sein : expérience de la province orientale en Arabie saoudite

RÉSUMÉ Les programmes visant à réaliser le diagnostic précoce du cancer du sein sont inexistants dans la plupart 
des pays de la Région de la Méditerranée orientale. La présente étude examine un programme de dépistage non 
gouvernemental lancé en octobre 2009 dans la province orientale de l'Arabie saoudite où deux appareils de 
mammographie mobiles couvraient 14 centres de santé. Un dépistage annuel était proposé à toutes les femmes 
âgées de 40 ans au plus. Du début du programme à février 2014, un total de 8061 femmes avaient fait l'objet d'un 
dépistage, soit un taux de participation de 15,0 %. Le taux de rappel était de 7,9 %. Le nombre de cancers dépistés 
était de 47, soit un taux de dépistage de 5,83 pour 1000 femmes examinées ; 70,2 % des cancers dépistés ne 
présentaient pas de masse ou avaient des lésions inférieures à deux centimètres. L'âge moyen des femmes 
atteintes de cancer était de 50,4 ans (E T 7,6 ans). Les paramètres de dépistage de notre étude s'accordaient bien 
avec les normes internationales. En dépit des controverses concernant le dépistage universel du cancer du sein, 
un tel programme au niveau national est nécessaire en Arabie saoudite.
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Introduction

Breast cancer is a global health problem. 
It is the leading cancer in women world-
wide, including Saudi Arabia (1). There 
has been a steady increase in the inci-
dence of breast cancer in Saudi Arabia 
in the last few decades. This is particu-
larly true in the Eastern Province, which 
has the highest incidence of carcinoma 
of the breast in the country (2). Another 
major concern is that, in the absence of 
a national screening programme, com-
bined with a lack of education about 
cancer prevention and a number of 
cultural barriers to screening, most of 
the breast cancer cases in Saudi Arabia 
present at a more advanced stage than 
in developed countries (2).

Screening programmes are instru-
mental in reducing breast cancer mor-
tality (3). Despite recent controversies 
regarding the efficacy of universal 
screening (4), mammography screen-
ing remains an effective means of early 
detection of breast cancer. In October 
2009 the Saudi Cancer Foundation, 
which is a nongovernmental char-
ity organization, launched a limited 
breast cancer screening programme in 
the Eastern Province of Saudi Arabia 
which is continuing to date. This paper 
reviews the scheme and presents some 
of the results from the first 5 years, fo-
cusing on uptake and cancer detection 
rates.

Methods

This study includes data from October 
2009 to February 2014. Approval for 
this study was obtained from the in-
stitutional review board of King Fahd 
Hospital of the University and Univer-
sity of Dammam.

Pre-screening awareness 
initiatives
Prior to starting the screening pro-
gramme multiple public outreach 
activities were undertaken by female 

volunteers, who included doctors, 
nurses and students. Lecturers and in-
teractive sessions about breast cancer 
awareness and screening were carried 
out in universities, schools, residen-
tial compounds and shopping malls. 
Information brochures in Arabic and 
English were also distributed. Similar 
activities were undertaken by male 
volunteers. As Saudi Arabian society is 
deeply patriarchal, it was imperative to 
educate the male population about the 
advantages of early detection of breast 
cancer. These activities were not a one-
time effort but continued throughout 
the year. The Pink Eastern initiative was 
started to boost awareness about breast 
cancer and is held in October (every 
year), which is the breast cancer aware-
ness month.

Setting and systems
Two mobile screening vans were used 
and were stationed near primary health 
care centres in the areas covered by the 
screening programme. Initially, in the 
year 2009–2010, only 4 centres were 
covered. However by October 2013, 
14 centres were covered by the screen-
ing programme (located in Al Khobar, 
Dammam, Qatif, Al-Ahsa, Abqaiq, 
Jubail, Ras Tanura, Dhahran, Hafar 
Al-Batin, Khafji, No’ayriyah, Urayra, 
Qaisumah and Qarya Al-Olaya). Prior 
to the arrival of the mobile vans in a 
particular area, their visit was publicized 
in the local media.

Participants
All women were self-referred. No formal 
invitation was given for screening, as this 
was a nongovernmental initiative. An-
nual screening was offered to all females 
aged 40 years and above. No upper limit 
was set for screening. Women with a 
strong family history of breast cancer 
were offered earlier screening, at age 35 
years. The exclusion criteria were age 
less than 35 years, pregnancy, lactation, 
symptomatic patient, and suspicious 
findings on clinical examination. Data 
from all women who enrolled in the 

screening programme were included in 
this study. Verbal consent for participa-
tion was taken from all of them.

Data collection and screening
Prior to mammogram examination, a 
detailed history was taken from each 
woman. The history included demo-
graphic data, age of menarche, age at 
first child and history of breastfeeding. 
A trained nurse examined the woman 
and recorded her weight and height. 
As the vans reached a few remote areas 
and as the Saudi Cancer Foundation is 
a charity organization, some sympto-
matic patients (who did not have access 
to mammography due to financial or 
distance constraints) were also imaged. 
However, the symptomatic patients 
were excluded from this study. Figure 1 
summarizes the work-up plan followed 
during the screening programme.

The screening vans were equipped 
with Lorad Selina™ mammography 
systems (Hologic). Standard full-field 
digital mammography was done for all 
women. Standard craniocaudal and me-
diolateral oblique views of each breast 
were obtained. Symptomatic women 
and those with positive findings were 
referred to breast clinics for diagnostic 
workup.

All mammograms were read by a 
senior radiologist with more than 25 
years’ experience of breast imaging. 
A random second reading was done 
by radiologists with breast imaging 
experience ranging from 3 to 6 years. 
The standard American College of 
Radiology (ACR) lexicon and Breast 
Imaging Reporting and Data System 
(BI-RADS) categories were used in 
reporting. In case of a difference in BI-
RADS grading, the higher BI-RADS 
grade was recorded. All mammograms 
were initially reported as BI-RADS 0 
(incomplete), BI-RADS 1 or BI-RADS 
2.

Post-screening and follow-up
Women with BI-RADS category 
1 and 2 were reassured and were 
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was 233 695 according to the Central 
Department of Statistics and Informa-
tion’s Demographic Research Bul-
letin of 2007. The target population 
in the areas covered was estimated 
to be 53 800. The total number of 
women screened from October 2009 
to February 2014 was 8061. The 
uptake rate of screening was there-
fore 15.0%. However, if we included 
symptomatic women and those with 
findings on clinical examination (n = 
1053) the uptake rate became 16.9%. 
Most of the women (n = 7819) had 
one screening and only 3.0% (242 
women) were given a second screen-
ing. Table 1 summarizes the results of 
the screening programme.

Background characteristics of 
screened women
The number of Saudi women screened 
was 6823 (84.6%), while other na-
tionalities were 1238 (15.4%). The 
age range was 37–78 years, with the 
mean age being 47.5 (standard devia-
tion 9.4) years. The highest number 
of women screened was in the age 
group 41–50 years. Body mass index 
data were available only for 3948 
women. The majority of these women 
were overweight, obese or morbidly 
obese (66.5%). A majority (95.5%) 
of the study women had 1 or more 
children; only 5.5% of women were 
nulliparous. The breast density in the 
majority (77.0%) of the women was 
predominantly fatty (less than 25% 
glandular tissue) with only 4.0% hav-
ing heterogeneously dense or very 
dense breasts.

Recall rate
A total of 636 women were called for 
further work-up, and thus the recall 
rate was 7.9%. The highest number of 
women recalled was in the age group 
41–50 years.

Screening results
Among the recalled women, 63 were 
advised to have biopsy, resulting in a 

instructed to do routine annual 
screening. Those with BI-RADS 
category 0 were evaluated by ad-
ditional views and/or ultrasound. 
Following further evaluation of the 
BI-RADS 0 cases they were further 
characterized into BI-RADS 1 to 5. 
Women with BI-RADS 3 were given 
short-term follow-up by ultrasound 
or mammogram as required. Those 
with BI-RADS 4 and 5 were biopsied 
either under ultrasound or stereotac-
tic guidance, and also given a surgical 
consultation.

The follow-up examinations were 
done mainly in King Fahd Teach-
ing Hospital, Al Khobar (affiliated to 
the University of Dammam). Some 
women preferred to be followed 
up in centres closer to their homes. 
Further imaging including addi-
tional mammographic projections, 

tomo synthesis, ultrasound evaluation 
or magnetic resonance imaging. Only 
2 cases were diagnosed in other hos-
pitals (Qatif region) and only their 
final histopathological diagnosis was 
available in our records. Stereotactic 
and ultrasound-guided biopsies were 
also done in King Fahd Teaching 
Hospital. For stereotactic biopsies, 9 
or 12 gauge vacuum-assisted needles 
were used. For the ultrasound-guided 
biopsies 12 or 14 gauge needles were 
used. Figure 2 sums up the algorithm 
followed in mammogram interpreta-
tion.

Results

Screening uptake
The number of females above the age 
of 40 years in the Eastern Province 

Self-referred females

Age: 35 to 40 yearsAge: 35 years Age: 40 years

Low risk High risk

Not screened; if 
symptomatic 
referred to breast 
clinics for 
diagnostic work up

History

Symptomatic Asymptomatic

Examination

Findings

No findings

Screening mammogram

Figure 1 Design of the breast cancer screening programme in the Eastern Province 
of Saudi Arabia
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biopsy rate of 10.3% (Table 1). Two 
cases were diagnosed in another hos-
pital and the nature of their biopsy 
(surgical or ultrasound guided) is not 
known. All the remaining biopsies (n 
= 61) were either ultrasound-guided 
core biopsies or stereotactic core biop-
sies. Positive biopsies were obtained 
in 47 women. The positive biopsy 
rate was therefore 74.6%. Out of these 
47 cases, 46 cases were diagnosed 
during the first (prevalent) screening 
and only 1 case was diagnosed on 
subsequent screening. Of these 39 

were Saudi nationals while 8 were of 
other nationalities.

The size of the lesions ranged from 
0.8 × 0.5 cm to 3.5 × 3 cm. In 9 cases 
no mass was detected. They either had 
architectural distortion, asymmetrical 
density or microcalcifications. Ten 
women had lesions less than 15 mm, 
while 14 women had lesion between 
15 mm to 20 mm and in 14 women 
the lesions were more than 20 mm. 
Thus 70.2% of cancer patients had ei-
ther no mass lesions or lesions smaller 
than 2 cm.

Table 2 demonstrates the preva-
lent cancer distribution by age. The 
mean age of women with cancer was 
50.4 (SD 7.6) years; the median age 
was 50 years. The youngest patient 
was 38 years old while the oldest was 
66 years old. The highest number of 
cancers was detected in the age group 
41–50 years, with 53.2% cancers be-
ing detected in this age group.

The commonest location of car-
cinoma was in the upper outer quad-
rant. Invasive ductal carcinoma was 
the commonest carcinoma (37 cases: 
78.7%), followed by ductal carcinoma 
in situ in 7 cases (14.9%). The rest 
of them were either invasive lobular 
carcinoma (1 case, 2.1%), lobular car-
cinoma in situ (1 case, 2.1%) or low-
grade papillary carcinoma (1 case, 
2.1%).

Cancer detection rate
A total of 47 breast cancer cases were 
diagnosed by screening 8061 women 
from October 2009 to February 2014. 
Thus, the cancer detection rate in 
our study was 5.83 per 1000 women 
screened. There were 46 cancers 
which were prevalent cases detected 
by screening 7819 women, a cancer 
detection rate of 5.88 per 1000. Only 
1 cancer was detected on subsequent 
screening in 242 women, a cancer de-
tection rate of 4.13 per 1000 screened.

The results  of  symptomatic 
women and those with clinical find-
ings are briefly documented here. A 
total of 1053 women who attended 
the screening programme had clini-
cal findings (n = 903) or were symp-
tomatic (n = 78) and were referred 
for further evaluation. Of these, 72 
patients were lost to follow-up and 
the remaining 981 were studied. The 
commonest findings/symptoms in 
this group were as follows: lump in 
breast (818 cases) followed by nipple 
discharge (54 cases), skin changes (43 
cases), nipple retraction (30 cases), 
localized breast pain (23 cases) and 
lump in axilla (13 cases). The most 

Table 1 Summary of results of the breast cancer screening programme in the 
Eastern Province of Saudi Arabia, October 2009 to February 2014

Parameter Value

No. of women screened 8061

Uptake rate (%) 15.0

No. of women recalled 636

Recall rate (%) 7.9

No. of biopsies done 63

[No. of ultrasound-guided biopsies] [53]

[No. of stereotactic biopsies] [8]

No. of benign biopsies 16

No. of cancers detected 47

Mammogram results

Work up: additional 
views, USG

BI-RADS 1&2 BI-RADS 0

Indeterminate

Suspicious 
features

BI-RADS 4 & 5

Stable

Reassurance & annual 
mammogram

Suspicious 
features

BI-RADS 3 short term 
follow up 2 years

Biopsy and surgical 
consultation

Figure 2 Mammogram interpretation scheme for the breast cancer screening 
programme in the Eastern Province of Saudi Arabia (BI-RADS = breast imaging-
reporting and data system; USG = ultrasonography)
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common age group was 41–50 years. 
Women with cyclical breast pain were 
not considered symptomatic. In this 
group 17 malignancies were detected, 
1 of which was Hodgkin lymphoma of 
the axilla. Therefore, a total of 16 breast 
cancers were detected in 980 women. 
This is a cancer detection rate of 16.3 
per 1000 women with symptoms or 
clinical findings, which is almost 3 times 
the detection rate in asymptomatic 
patients. Four cancers were detected 
in the symptomatic women, with a 
cancer detection rate of 51.5 per 1000. 
A detailed analysis and discussion of 
patients with findings/symptomatic 
patients is beyond the scope of this 
article. Tables 3 and 4 provide a brief 
summary of findings in this group.

Discussion

Despite recent controversies regard-
ing the efficacy of mammography 

screening in the reduction of mortal-
ity from breast cancer (4), mammog-
raphy remains the mainstay for the 
early diagnosis of breast cancer (3). 
The World Health Organization in its 
report for the Eastern Mediterranean 
Region (EMR) has stressed early 
diagnosis to prevent breast cancer 
mortality (5). Unfortunately, a formal 
national screening programme is lack-
ing most countries of the EMR.

The Eastern Province of Saudi 
Arabia has experienced an rise in the 
number of breast cancer cases. The 
province has the highest number of 
newly diagnosed breast cancer cases 
compared with other regions of the 
country, an age-standardized rate of 
33.1 per 100 000. Most of the breast 
cancer cases in Saudi Arabia present 
late, at stages 3 or 4 (2). As such, there 
is an urgent need for prevention and 
early diagnosis of this disease. Con-
sidering these factors, the Saudi Can-
cer Foundation, a nongovernmental 

organization, started the pilot screen-
ing programme described here in 
October 2009.

The national breast cancer screen-
ing policy of Saudi Arabia is still being 
formulated, and so the age at which 
mammographic screening should 
start in our country remains a grey 
area. The Saudi Cancer Registry in 
2009 and 2011 reported that the 
median age of breast cancer cases in 
Saudi Arabia was 48 years (2). Our 
scheme therefore offered screening to 
all women aged 40 years or above, in 
keeping with the ACR and American 
Cancer Society recommendations 
(6,7). Both of these advocate screen-
ing mammography for the general 
population after the age of 40 years. In 
contrast, the National Health Service 
(NHS) in the United Kingdom (UK) 
offers screening mammography to 
the general population only after the 
age of 50 years (8). A pilot screening 
programme in Qasim region of Saudi 
Arabia offered screening to women 
aged 35–60 years. In another screen-
ing study in Riyadh, the age at which 
screening started was not specified; 
however, the age of their study women 
ranged from 19–91 years (9).

The uptake rate of screening in our 
study was only 15.0%, which much 
lower than the international standards 
of 75% (8,10). However, it was similar 
to that reported by Akhtar et al. in a 
pilot screening study undertaken in 
Qasim region of Saudi Arabia which 
showed an uptake rate of 17.9% (11). 
A variety of sociocultural factors may 
be responsible for the low uptake. 
Saudi Arabian society is patriarchal 
and conservative, making it is difficult 
for women to discuss issues related to 
breast cancer. Restrictions in travel-
ling alone and lack of public transport 
hamper the ability of women to attend 
for screening. Many women are re-
luctance to disclose this to their male 
guardians. Furthermore, Ravichan-
dran et al. reported that knowledge 
about breast cancer was very low in 

Table 2 Distribution of prevalent cases of breast cancer by women’s age

Age group (years) No. of women 
screened

No of cancer 
cases

Cancer detection 
rate (per 1000 

screened)

35–40 661 3 4.53

41–45 1954 12 6.14

46–50 2012 13 6.46

51–55 1460 8 5.48

56–60 698 4 5.73

61–65 853 5 5.86

≥ 65 181 1 5.52

Total 7819 46 5.88

Table 3 Carcinomas detected in women who were symptomatic or had positive 
clinical findings by age group  

Age group (years) No. of women 
screened

No. of 
cancers

Types of carcinoma

≤ 40 38 1 Invasive ductal carcinoma

41–50 696 11
Invasive ductal carcinoma, 
invasive lobular carcinoma, 
ductal carcinoma in situ

51–60 232 3 Invasive ductal carcinoma

≥ 61 15 2 Invasive ductal carcinoma, 
Hodgkin lymphoma
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the Saudi Arabian female population 
(12); 69.7% of women surveyed were 
not aware of breast self-examination, 
only 14.2% had had a clinical breast 
examination and only 8.1% had had 
a mammogram. Al Mulhim et al., in a 
study among female schoolteachers 
in the Eastern Province, concluded 
that even educated women had de-
ficient knowledge about screening 
mammography (13).

Knowledge about breast cancer 
early detection and screening mam-
mography is also lacking among phy-
sicians in Saudi Arabia. Al-Amoudi 
et al. reported that only 11.3% of 
primary health care (PHC) physi-
cians had done breast examination 
in routine physical examinations of 
their patients and that mammograms 
requested by women above 40 years 
of age were performed in only 34% 
of cases (14). The uptake rate in any 
screening programme will depend 
on the target population’s awareness 
about it. The PHC physician is a very 
important source of information in 
this regard. Greater efforts are needed 
to increase knowledge about breast 
cancer early detection at the level of 
PHC providers in particular and the 
target population in general.

Another important factor that 
could be responsible for the low 
uptake rate in our programme was 
that no formal invitation to screening 
could be issued as this was a nongov-
ernmental initiative. This is in contrast 
to the screening programmes in the 
UK and other European countries, 
which are state-sponsored.

As 97% of the women in the study 
came for initial screening, our study 
may be regarded as a prevalent dis-
ease screening. The recall rate for our 
study was 7.9%. This is comparable 
to international standards. The Euro-
pean Union recommends a recall rate 
of 7% or less for prevalent screening 
and 5% or less for subsequent screen-
ing (10). In practice, however, recall 
rates vary greatly even in developed 
countries. A comparative study of in-
ternational screening programmes in 
2004 found that the recall rate at the 
initial or prevalent screen varied from 
1.4% in the Netherlands to 15.1% in 
the United States of America (15). A 
similar review of European screening 
programmes found that recall rates in 
European screening programmes var-
ied from 1.3% to 18.4% (16). The UK 
NHS reported a recall rate of 8.6% for 
the initial screen in its annual report of 

2008 (7). This is comparable to our 
study.

Akhtar et al. reported a high recall 
rate of 31.6% in their pilot programme 
in Saudi Arabia (11). They believed 
that low-volume readings by radiolo-
gists and fear of malpractice litigations 
were the main causes of the high recall 
rate. Another study in the Riyadh re-
gion did not disclose the recall rate 
(9). However, they recalled 10.9% of 
even BI-RADS 1 and 2 mammograms 
due to dense breasts, so their true re-
call rate is likely to be high. In contrast, 
the recall rate in our study is compara-
ble to international standards. This is 
because standard digital mammogra-
phy machines were used and all cases 
were read by a highly experienced 
radiologist with more than 25 years’ 
experience in mammography, the 
technical staff were well trained and 
random double-reading was used.

The benign biopsy rate per 1000 
patients screened in our study was 
1.98, which is less than the recom-
mended 3.6 (8). Akhtar et al. reported 
a high benign biopsy rate of 12.3. The 
UK NHS in 2008 had a benign biopsy 
rate in the initial screening of 2 (8).

The mean age of our breast cancer 
patients was 50.4 (SD 7.6) years and 

Table 4 Distribution of breast cancers in women who were symptomatic or had positive clinical findings 

Symptom Diagnoses (other than carcinoma, in 
order of frequency

No. of 
carcinomas

Types of carcinoma

Lump in breast Simple cysts
Fibroadenoma
Focal fibrocystic change
Hamartoma

10 Invasive ductal carcinoma, invasive lobular 
carcinoma

Nipple discharge Simple duct ectasia
Papillomas
Mastitis

1 Ductal carcinoma in situ

Skin changes Dermatitis
Mastitis
Sebaceous cysts

2 Invasive ductal carcinoma (inflammatory 
carcinomas)

Nipple retraction Mastitis
Duct ectasia

3 Invasive ductal carcinoma, invasive lobular 
carcinoma

Localized breast pain Simple cysts
Focal fibrocystic changes

0 –

Lump in axilla Reactive lymphadenopathy
Accessory breast

1 Hodgkin lymphoma
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the median age was 50 years with a 
range of 38–66 years. According to 
the Saudi Cancer Registry the median 
age for breast cancer was 48 years in 
2011 (2). Our findings correlate well 
with the national figures. Just over 
half of cancers in our study (53.2%) 
were found in the age group 41–50 
years and the highest cancer detec-
tion rate of 6.46 per 1000 screened 
was found in the age group 46–50 
years. The UK Cancer Research Or-
ganization reported that nearly half 
(47%) of female breast cancer cases 
were diagnosed in the 50–69 age 
group (17). Our study confirms the 
finding that breast cancer occurs a 
decade earlier in the EMR popula-
tion as compared with European/
North American populations. This 
strengthens the argument for starting 
screening programmes in the EMR at 
40 years instead of 50 years as done in 
European countries.

A majority of the cancers detected 
in the screening programme (78.7%) 
were invasive ductal carcinomas. The 
number of ductal carcinomas in situ 
detected in our study was 14.9%. This 
correlates well with the UK NHS 
study (8). Table 5 compares the 
salient parameters of our screening 
programme with the UK statistics 
(8), Akhtar et al.’s study (11) and the 
recommended UK standards.

The rate of screen-detected carci-
nomas in our study was 5.9 per 100 
patients screened at the initial screen. 
This figure is high compared with that 
reported by Akhtar et al. in Saudi Ara-
bia (11). Among international studies 
the cancer detection rates vary from 
3.7 to 10.6 per 1000 at the initial screen 
(15). The UK reported a screen de-
tected carcinoma rate of 8.3 per 1000 
screened in 2012–13 (18). Other 
countries in Europe have reported 
much lower cancer detection rates, 
e.g. 3.7 per 1000 screened in Finland 
and 3.6 per 1000 screened in Hungary 
(19,20). A similar study in Egypt had a 
cancer detection rate of 4.3 per 1000, 
which is comparable to our study (21).

The rate of screen-detected cancer 
in our study is high when we consider 
the lower prevalence of breast cancer 
in Saudi Arabia as compared with de-
veloped countries. The reasons for this 
could include the fact that most our 
study population was urban. The rate 
of obesity was also quite high in the 
study group. Screening was offered 
to all nationalities, and some of the 
nationalities screened (e.g. Pakistani) 
have a high incidence of breast can-
cer which is similar to that of more 
developed nations. Due to advance 
publicity our study population may 
have included women who were in a 
higher risk group. It will be interesting 

to evaluate the causes of the high can-
cer detection rate in a further study.

A high proportion of cancers de-
tected in our study (70.2%) had either 
no mass or were smaller than 2 cm. 
The exact benefits accrued by early 
detection of these cancers will require 
long-term follow-up and further re-
search. In general, early detection of 
cancer in other studies has been as-
sociated with reductions in morbid-
ity and mortality (3,8). The benefit of 
universal mammography screening, 
however, remains a hotly debated 
topic. Miller et al. have questioned the 
role of mammography in reduction of 
breast cancer mortality (4). However, 
Otto et al., in a case–control study in 
2012 in the Netherlands, concluded 
that “women who receive at least three 
screening mammograms have a 49% 
lower risk of dying from breast cancer” 
(22). Pace et al., in a systematic review 
of mammography from 1964–2014, 
found that “mammography screening 
is associated with a 19% overall reduc-
tion of breast cancer mortality” (23). 
They also stated that over-diagnosis is 
an important limitation of screening 
programmes and that further research 
needs to be done to limit it. The NHS 
report of 2008 however estimated 
that 1400 lives were saved annually in 
the UK as a result of mammographic 
screening (8).

Table 5 Comparison of study parameters with other breast cancer screening programmes and international standards

Parameter Present study
(Saudi Arabia)

Akhtar et al. 
(Saudi Arabia) (11)

NHS (United 
Kingdom)
2008 (8)

United Kingdom 
standards (8)

Uptake (%) 15.0 17.9 69.5 ≥ 70.0

Recall rate (%) 7.9 31.6 8.6 < 10.0

Biopsy rate (%) 0.8 1.5

Biopsy rate in recalled women (%) 9.9 4.9

Benign biopsy rate (per 1000) 2.0 12.3 2.0 ≤ 3.6

Cancer detection rate (per 1000) 5.9 2.5 7.7 ≥ 3.1

Non-operative detection rate for  
cancers (%) 95.7 – 80.0 ≥ 80.0

No. of ductal carcinomas in situ /1000 
screened 0.9 0.6 2.2 ≥ 0.4

NHS = National Health Service.
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The preliminary results of our screen-
ing programme are very encouraging. 
Most of the parameters in our study, ex-
cept for the uptake rate, are comparable 
to the international standards. The low 
uptake emphasizes that we need more 
public awareness programmes to edu-
cate people about breast cancer and its 
early detection. Our finding that 70.2% 
of cancers detected had either no mass 
or were smaller than 2 cm highlights the 
fact that screening detects breast cancer 
early, at a stage when it can be cured. 

Introduction of a national breast cancer 
screening programme in Saudi Arabia 
needs to be considered.
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