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First organized screening mammography programme 
in Saudi Arabia: preliminary analysis of pilot round
S.S. Akhtar,1,2 H.M. Nadrah,3 M.A. Al-Habdan,3 S.A. El Gabbani,4 G.M.K. El Farouk,1 M.H. Abdelgadir 5 and  
A.M. Al-Saigul3. 

ABSTRACT The aim of this study was to analyse results of the pilot screening round for Al-Qassim Screening 
Mammography Programme and compare with international standards. Analysis was conducted in the central 
screening office in Prince Faisal Oncology Centre, which coordinates activities of various screening units. Data 
were collected during the period 1 January 2007 to 30 June 2008. Organizational and functional information 
was obtained from policy and procedure manuals of the programme. Out of 9812 eligible women, 1766 (18%) 
participated and data were available for 1628 (16.6%). The median age of participants was 47 (standard deviation 
8.12) years. The low uptake rate (18%) and a high recall rate (31.6%) characterized the pilot screening round. 
Biopsy rate was 1.5% and cancer detection rate was 0.24%. Many performance indicators in this pilot screening 
round were not available. Many of the available indicators did not meet international standards.
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الجولة  عن  أولي  تقرير  السعودية:  العربية  المملكة  في  الشعاعي  بالتصوير  الثدي  سرطان  لتحري  م  الـمُنَظَّ الأول  البرنامج 
الارتيادية

شاد سليم أختـر، هشام محمد ناظرة، محمد علي الهبدان، صالح عبد الفتاح القباني، غادة محمد فاروق خاكي، مزمل حسن عبد القادر، عبد الله محمد 
الصيقل

الخلاصـة: تهدف هذه الدراسة لتحليل النتائج التي أسفرت عنها الجولة الارتيادية لبرنامج القصيم لتحري سرطان الثدي بالتصوير الشعاعي، وإلى 
مقارنتها بالمعايير العالمية. وقد أجري التحليل في المكتب المركزي للتحري في مركز الأمير فيصل للأورام، وهو المركز الذي ينسق الأنشطة التي تقوم 
2008، وحصل  30 حزيران/يونيو  2007 إلى  بها مختلف وحدات التحري. وقـد جمعت المعطيـات خـلال المدة مـن الأول من كانون الثاني/يناير 
الباحثون على المعلومات التنظيمية والوظيفية من الكتيبات الخاصة بالسياسات وبالإجراءات في البرنامج. واتضح لهم أن من بين 9812 امرأة مؤهلة 
للتحري ساهم في التحري 1766 )18%( منهن، وتوافرت المعطيات حول 1628 )16.6%( منهن. وكان متوسط عمر المساهمات 47 عاماً )بانحراف 
ل الاستذكار )31.6%( وبلغ معدل إجراء  معياري 8.12 أعوام(. وقد اتسمت هذه الجولة الارتيادية بانخفاض معدل الإسهام )18%(، وارتفاع معدَّ
الأداء؛ فكثير من  الكثير من مؤشرات  الدراسة  للباحثين في هذه الجولة الارتيادية من  يتوفر  0.24%. ولم  1.5%، ومعدل كشف السرطان  الخزعات 

المؤشرات التي توافرت لهم لا تلبي المعايير الدولية.

Premier programme de mammographie de dépistage en Arabie saoudite : rapport préliminaire de l’opération pilote

RÉSUMÉ Le but de cette étude était d’analyser les résultats de l’opération pilote de dépistage organisée 
dans le cadre du programme de mammographie de dépistage d’Al-Qassim, et de les comparer aux normes 
internationales. L’analyse a été effectuée dans le bureau central de dépistage de Prince Faisal Oncology Centre, qui 
coordonne les activités de diverses unités de dépistage. Les données ont été collectées entre le 1er janvier 2007 et 
le 30 juin 2008. Les informations organisationnelles et fonctionnelles ont été extraites des manuels de politique 
et de procédures du programme. Sur 9812 femmes correspondant aux critères, 1766 d’entre elles (soit 18 %) 
ont participé à l’étude ; des données ont pu être collectées pour 1628 femmes (soit 16,6 %). L’âge médian des 
participantes était de 47 ans (écart-type 8,12). L’opération pilote de dépistage s’est caractérisée par un faible taux 
de participation (18 %) et un taux de rappel élevé (31,6 %). Le taux de biopsie était de 1,5 % et le taux de dépistage 
du cancer de 0,24 %. Il manquait de nombreux indicateurs de performance dans cette opération. Enfin, un grand 
nombre des indicateurs disponibles ne satisfaisaient pas les normes internationales.
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Introduction

Large randomized controlled trials 
and meta-analyses have reported a 
significant decrease in breast cancer 
mortality in women through screening 
mammography [1,2]. As a result, many 
countries in Europe and North Amer-
ica have initiated national or regional 
screening mammography programmes  
for breast cancer [3]. The majority of 
the developing countries barely have 
resources to meet the basic needs of 
their population. The baseline incidence 
of breast cancer in these countries may 
still be too low to justify wide applica-
tion of such population-based screen-
ing programmes. However, there is a 
documented increase in breast cancer 
incidence in most of these countries, 
and this is expected to rise further [4]. 
Since such programmes may take as 
long as a decade to become operational-
ly effective, it is prudent that if resources 
exist, plans to decrease mortality due to 
breast cancer should be activated before 
it is too late.

According to the 2008 report of 
the World Health Organization, life 
expectancy of Saudi Arabian females 
is 73 years [5]. Saudi Arabia, an afflu-
ent country, spends 3.4% of its gross 
domestic product on health care. This is 
the equivalent of around US$ 607 spent 
per capita annually [5]. Breast cancer is 
the commonest cancer seen in females 
in Saudi Arabia, and the majority of 
patients present with advanced stage 
of disease [6,7]. As resources are avail-
able, initiation of a population-based 
screening mammography programme 
is feasible.

As has been shown in the industrial-
ized countries as well as in neighbouring 
countries, implementation and par-
ticipation in screening mammography 
programmes may reduce the incidence 
of late stage of breast cancer at pres-
entation, which may be an added ad-
vantage of such a programme in Saudi 
Arabia [7–9]. It is indeed recognized 
that the social and traditional values of 

the population may influence accept-
ance of such a programme. It is impor-
tant to recognize that participation in 
breast cancer screening programmes is 
influenced by a multitude of local fac-
tors. Studies conducted in the Islamic 
Republic of Iran, Lebanon and Qatar 
have shown that participation in screen-
ing programmes may be affected by 
religious belief, fear of encounter with a 
male physician, embarrassment and fear 
of the test itself [10–12]. 

Recently, the pilot round of the 
population-based screening mam-
mography programme conceived in 
the central Al-Qassim region of Saudi 
Arabia was concluded. This programme 
is expected to be the basis for a future 
national programme. We present here 
the preliminary analysis of the pilot 
round of this programme. 

Methods

Approval for conducting this analysis 
was acquired from the regional ethics 
committee. 

The organizational structure of 
the programme is shown in Figure 1. 
Unaizah is a mainly urban area of Al-
Qassim region. It has a well-established 
network of primary health care centres 
(PHCs) connected by well-developed 
roads, telephones and the Internet to 
a secondary care hospital in the area, 
King Saud Hospital. Owing to its cen-
tral location and proximity to Buraidah, 
the capital city of Al-Qassim region, Un-
aizah was selected for the pilot screening 
round. Another rural township, Okalat-
al Sakur, which has many desert dwell-
ers living in the surrounding desert area 
of the region, was also included in the 
pilot project.

A public awareness team was consti-
tuted by community medicine experts 
and consisted of female Saudi Arabian 
nurses, female social workers and a 
committed group of female volunteers 
from the public. They held interactive 
sessions with females invited from the 

pilot areas to discuss the importance 
of screening mammography and the 
methods used. The public awareness 
campaign also included exhibitions, 
lectures, information stalls in shopping 
malls, and boards and banners displayed 
in the prominent areas of the region. The 
male members of the team held special 
sessions for the male residents of the pi-
lot areas, and details of the programme 
were discussed. Community leaders, 
government officials, teachers, clergy 
and other persons of social importance 
were specially invited. The awareness 
campaign preceded the launch of ac-
tual screening by 6 months. The role of 
the media in this campaign was limited 
to the coverage of various events. The 
programme started recruiting from 1 
January 2007 and the first round was 
completed on 30 June 2008. 

Al-Qassim Screening Mammog-
raphy Programme is aimed at women 
aged 35–60 years. The screening inter-
val is 18 months. To be eligible, women 
should not be lactating or pregnant, 
and should have no breast symptoms. 
Exclusion criteria also included previ-
ous breast cancer, breast implants and 
a mammogram within the previous 18 
months. 

Digital mammography has the 
advantage of film-less digital storage, 
archiving at a distant site, easy retrieval 
and manipulation of images. Since there 
are data demonstrating the superiority of 
digital mammography over film mam-
mography in younger women, it was 
decided to use only digital mammog-
raphy units for this programme [13]. 
A team of radiologists and radiation 
physicists assessed the available mam-
mography equipment in the region: 7 
analogue units were available. After as-
sessment the units were either upgraded 
to Computed Radiography System for 
mammography (CR) or replaced by 
Digital Mammography System (DR) 
units. Initially 2 DR units were procured 
for the pilot project screening sites: a 
mobile unit (Selenia Full Field Digital 
Mammography System, Hologic) and 
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another unit (Siemens, Mammomat 
Novation) was installed in King Saud 
Hospital, Unaizah. A DR unit (GE 
Senographe 2000D) and another CR 
unit (Agfa, Belgium) were located at 
King Fahd Specialist Hospital, a tertiary 
care referral hospital, in Buraidah. This 

hospital has the only oncology centre 
(Prince Faisal Oncology Centre) in the 
region, where a regular breast health 
clinic is run. Two ultrasound machines 
with high-resolution probes and elas-
tography facility (Hitachi, Japan and 
GE, United States of America) were 

installed for the pilot project, 1 at each 
hospital. Whenever required, the par-
ticipants were referred to King Fahd 
Specialist Hospital for stereotactic bi-
opsy procedures.

The screening units consisted of 2 
radiologists and a team of radiographers 
and mammographers. Additional mam-
mographers were selected from a pool 
of female Saudi technologists/nurses. 
A team of dedicated mammographers 
trained them for a period of 3 months 
prior to the start of programme. A female 
coordinator was designated as liaison 
between the participating teams at the 
static and mobile units. The mobile unit 
was stationed at the 30-bed hospital in 
Okalat-al Sakur region to cater to that 
area. The DICOM (Digital Imaging 
and Communication in Medicine) im-
ages were digitally archived and read 
at the central reporting office at King 
Fahd Specialist Hospital. Data were 
stored in a locally developed database 
programme. 

The mammography screening com-
prised 2 views, craniocaudal and medi-
olateral oblique. Two radiologists read 
the images independently, and only in 
the event of consensus was the decision 
taken either to investigate the patient 
further or return her to a routine follow-
up. In case of discordance between the 
2 radiologists, a third reading by a senior 
member of the central team was taken 
as decisive. 

In Al-Qassim region medical 
records of almost all the inhabitants 
are maintained at the local PHC. From 
these files, the PHC department pre-
pared a list of registered females in the 
areas selected for the pilot round. For 
each PHC, women of eligible age group 
were short-listed with their contact 
numbers and address. In each PHC, a 
coordinator was designated to com-
municate with eligible females and the 
screening unit. Every eligible woman 
was contacted and, after checking exclu-
sion criteria, invited to the PHC where 
demographic data were recorded on a 
previously drafted form. Risk category 

Screening unit
Mobile unit

Assessment centre 
(KSH, PFOC)

Screening unit
Static unit

Evaluation 
Quality 

assurance

Public 
education 
Awareness

Professional 
training

Planning
Management
Coordination

Screening office,  
(PFOC)

Call & recall, 
database, reporting

Multidisciplinary 
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Preliminary diagnosis
treatment plan (PFOC)

Referral to treatment 
or return visit

Figure 1 Organizational structure of Al-Qassim Screening Mammography 
Programme (PFOC = Prince Faisal Oncology Centre; KSH = King Saud Hospital, 
Unaizah)

Figure 2 Al-Qassim Screening Mammography Programme: flow chart of the 
process at the primary health care centre (high risk: prior radiotherapy; number 
of first degree relatives with breast cancer; number of previous benign breast 
biopsies; atypical hyperplasia in a previous biopsy)
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was identified and any contraindica-
tions for screening mammography 
were excluded. The coordinator secured 
appointments for screening as well as 
subsequent assessment of the clients ac-
cording to their convenience and men-
strual cycle. The assessment protocol 
at the PHC and a flow diagram of the 
programme are shown in Figures 2 and 
3 respectively. Commencement of the 
programme was announced through 
various media channels, newspapers 
and display posters in the region. The 
screening results were communicated 
through the PHC and for those recalled 
an appointment was made in the assess-
ment clinics at King Saud Hospital or 
King Fahd Specialist Hospital. 

Details of participants undergoing 
any kind of biopsy procedure were dis-
cussed in the multidisciplinary team 
meetings. Those needing therapy were 
referred to Prince Faisal Oncology Cen-
tre (Figure 3). 

Results

According to the 2004 census, the to-
tal number of Saudi Arabian women 
in Al-Qassim region was 409 970, of 
whom 74 476 were aged 35–60 years 
[14]. Out of these, 9812 resided in the 2 
health care sectors selected for the pilot 
screening round and these constituted 
the target group. Only 1766 responded 
to the call and attended the screening 
round, resulting in an uptake rate of 
17.99% for the first 18-month cycle of 
the programme.

Data were available for 1628 clients 
in the temporary database developed 
for the purpose. The median age of the 
participants was 47 (standard deviation 
8.12) years and the mean was 46.8 years. 
Age distribution of the participants is 
shown in Table 1: 54 of the participat-
ing women were over 60 years and 6 
were over 70 years. 

Following the initial screening 
round, 925 (56.82%) women were sent 
back to return for a routine round after 
18 months, while as 515 (31.6%) were 
recalled for an early reassessment. For 
188 women (11.5%) there was no infor-
mation about follow-up in the database. 
The detailed performance and quality 
indicators of the pilot round are shown 
in Table 2. 

Tables 1 and 3 show the biopsy, 
cancer detection rate and follow-up as 
related to the age groups screened. Our 
early recall rate ranged from 28.2% in 
51-55 age group to a very high of 41.2% 
in women >70 years of age (Table 1).  
As shown in Table 3, no invasive cancer 
was detected in women younger than 
40 years of age in this pilot round.

Discussion

In a previous study from Al-Qassim, 
around 50% of women residing in the 
region had never heard about breast self 
examination, and those who had did 
not practise it regularly [15]. Improving 
awareness and practice rates of breast 
self examination among the popula-
tion could be an easy and cost–effective 
method for early detection of breast can-
cer in a country with different cultural, 
ethnic and racial make-up. However, a 
recent trial involving 300 000 women in 
another developing country, China, in-
dicated that breast self examination did 
not reduce breast cancer mortality rates 
[16]. Screening mammography there-
fore, remains the method of choice to 
decrease mortality due to breast cancer. 
Organized screening programmes can 
ensure quality control of the screening 
process and monitor interim indica-
tors showing whether the programme 
is on track towards achieving a reduc-
tion in breast cancer mortality in the 
population. Conversely, opportunistic 
programmes such as charity or fee for 
service programmes are delivered in 
an ad hoc fashion without targeting or 
recalling women who are most likely to 

Figure 3 Al-Qassim Screening Mammography Programme: flow chart of screening 
process (PHC = primary health care centre; PFOC = Prince Faisal Oncology Centre)
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benefit from screening mammography. 
A recent study comparing the 2 types 
of screening has confirmed the higher 
sensitivity of a population-based pro-
gramme [17] 

Al-Qassim Screening Mammog-
raphy Programme is the first organ-
ized population-based screening 
mammography programme in Saudi 
Arabia. It was imperative that results were  
compared to international standards 

to confirm that the programme was 
achieving its goals. 

The uptake of our pilot screen-
ing round (17.9%) was much lower 
than reported in similar pilot projects 
conducted in Europe: 42%–45% in a 
Swiss pilot project, 36.7% in a French 
pilot programme, 36% in Luxembourg 
and 45.1% in a first round in Hungary 
[18–21]. Our uptake rate was much 
lower than the standard figure of more 

than 70% recommended by the Euro-
pean Union and the United Kingdom 
[22,23]. 

The factors known to influence first 
time attendance for screening include 
being married, working, low or mid-
dle levels of education and income, 
misinformation, ineffective health 
communication, competing priorities, 
participating in early detection prac-
tices, perceiving mammography as a 
sensitive technique for detecting breast 
cancer and seeing oneself as suscep-
tible to breast cancer [24,25]. Indeed 
the characteristics and demography of 
our population were quite unlike the 
Europeans, with strong cultural differ-
ences. These could have had a bearing 
on uptake rate in our programme. In 
future, it would be interesting to analyse 
the factors and barriers affecting the 
participation by the eligible population 
of this region. 

The recall rate, 31.6%, for early as-
sessment in the pilot screening round 
was much higher than the international 
guidelines set by the European Union 
and the United Kingdom (Table 2). Ac-
cording to European Union guidelines, 
the proportion of women recalled for 
early assessment should be less than 
7% in an initial screening examination, 
and the desirable level is below 5% [22]. 
In a review of European programmes, 
the recall rate varied from 1.3%–18.4% 

Table 1 Al-Qassim screening mammography programme pilot screening round: type of recall related to the age group of 
screened population 

Age group (years) No. women 
screened

Type of recall

Routine Early No information

No. % No. % No. %

≤ 40 353 221 62.6 104 29.5 28 7.9

41–45 346 199 57.5 111 32.1 36 10.4

46–50 401 212 52.9 139 34.7 50 12.5

51–55 294 176 59.9 83 28.2 35 11.9

56–60 158 80 50.6 55 34.8 23 14.6

61–65 37 19 51.4 12 32.4 6 16.2

> 65 17 8 47.1 7 41.2 2 11.8

Unknown 22 10 45.5 4 18.2 8 36.4

Total 1628 925 56.8 515 31.6 188 11.5

Table 2 Performance and quality indicators of the pilot screening round of the Al-
Qassim Screening Mammography Programme

Indicator Present 
series

International standard

EU [14] UK [15]
No. of women eligible for pilot project in   
 the 2 health sectors (target population) 9812

No. of women screened 1766

Uptake rate (%) 17.9 > 75 > 75

No. of women for whom data were available 1628

No. of women recalled 515

Recall ratea (%) 31.6 < 5 < 7

Total No. of biopsiesb 25

Biopsy rate (%) 1.5

Biopsy rate among recalled patientsa (%) 4.85

Benign biopsy rate per 1000 screened 12.3 < 3.6

Total no. of cancers detected 5

No. of invasive cancers 4

Cancer detection rate per 1000 screened 2.45 > 1.5

DCIS per 1000 screened 0.61 > 0.4 – < 0.9

DCIS (% of malignant cases) 20 > 15
aTotal number biopsies/number of women recalled for assessment ×100. 
bIncludes stereotactic core biopsies, fine needle aspiration cytology and open surgical biopsies.  
EU = European Union; UK = United Kingdom; DCIS= duct carcinoma in situ.
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[26]. In another comparative assess-
ment of performance indicators of in-
ternational screening mammography 
programmes in 14 countries, recall rate 
on initial screening varied from 1.4% in 
the Netherlands to 15.1% in the United 
States of America [27]. 

A decline in recall rate across age 
and in subsequent screens has also been 
documented [27]. We did not note a 
decline in the recall rate with increasing 
age: in our pilot round, recall rate was 
lowest in the age group 51–55 years 
(28.2%) and highest in women aged 
over 65 years (41.2%). 

A high recall rate causes psychologi-
cal morbidity and indicates inefficient 
use of screening resources and women 
have to undergo unnecessary and costly 
follow-up investigations. At the same 
time, too low a recall rate may decrease 
the detection rate and increase the in-
cidence of subsequent interval cancers. 
Double reading by consensus or arbitra-
tion reportedly decreases the recall rate 
[28]. This is standard practice in our pro-
gramme, hence should have decreased 
the recall rate. Numerous explanations 
could be hypothesized to explain our 
high recall rate: our physicians may tend 
to recall women with suspicious find-
ings, even in the absence of a possibility 
of cancer, to avoid possible malpractice 

litigation; our mammography readers 
are low-volume readers by definition, 
interpreting around 100 mammograms 
a month; interpreting a high volume of 
mammograms is known to lessen the 
recall rate [29]. 

Other factors, which are known to 
have an impact on the recall rate include 
the age of the screened population, type 
of mammography equipment used, 
technical problems and training of the 
mammography staff. It would be inter-
esting to analyse the reasons for the high 
recall rate in a future study. 

In French pilot and Norwegian pro-
grammes the biopsy rate was similar 
to our rate: 1.2% and 1.9% respectively 
[19,30]. The biopsy rate may be related 
to the rate of recall. A higher recall rate 
will decrease the proportion of women 
biopsied among those recalled com-
pared to a programme with a low recall 
rate. The number of biopsies related to 
the total number screened, of course, re-
mains constant. The biopsy rate among 
our recalled women was 4.85%, which 
is quite low compared to 39.2% in the 
Norwegian programme [30]. 

The cancer detection rate in this 
first screen, also called prevalent screen, 
was 0.24%. Cancer detection rate de-
pends upon baseline incidence of breast 

cancer in the population. Consequently, 
the detection rate in our programme 
was lower than even those European 
countries that have the lowest detec-
tion rates, Finland 0.37% and Hungary 
0.36% [21,31].

Conclusion

Many performance indicators of the 
pilot round of Al-Qassim Screening 
Mammography Programme were not 
available. Many of those available did 
not meet recommended international 
standards. There is an urgent need to 
review and revise the whole programme 
in order to achieve the following goals:

increase the participation rate,•	

decrease the recall rate,•	

improve the detection rate,•	

develop or procure a purpose-built •	
database with trained staff to receive, 
enter and analyse the data.
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Table 3 Al-Qassim screening mammography programme: biopsy (including 
stereotactic core biopsy, fine needle aspiration cytology and open surgical 
biopsy) and cancer detection according to the age group screened

Age group (years) Benign DCIS Invasive cancer Total

<40 4 1 0 5

41–45 4 0 1 5

46–50 8 0 2 10

≥ 51 3 0 0 3

Unknown 0 0 1 1

Total 19 1 4 24

DCIS = duct carcinoma in situ.
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