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BACKGROUND AND OBJECTIVES: Despite its relatively low incidence in Saudi Arabia, breast cancer has been
the most common cancer among Saudi females for the past 12 consecutive years. The objective of this study was
to report the results of the first national public breast cancer screening program in Saudi Arabia.

METHODS: Women 40 years of age or older underwent breast cancer screening. Mammograms were scored
using the Breast Imaging-Reporting and Data System (BI-RADS). Correlations between imaging findings, risk
factors and pathological findings were analyzed.

RESULTS: Between September 2007 and April 2008, 1215 women were enrolled. The median age was 45 years,
and median body mass index was 31.6 kg/m?. Sixteen cases of cancer were diagnosed. No cancer was diagnosed
in 942 women with R1/R2 scores, and only 1 case of cancer was diagnosed in 228 women with RO/R3 scores.
However, among 26 women with R4/R5 scores, 50% had malignant disease and 35% had benign lesions. No
correlation was found between known risk factors and imaging score or cancer diagnosis.

CONCLUSIONS: Public acceptance of the breast cancer screening program was encouraging. Longitudinal

follow-up will help in better determining the risk factors relevant to our patient population.

reast cancer is the most common cancer world-
wide. Incidence and mortality have reached
a plateau and appear to be dropping in both
United States and parts of western Europe." This de-
cline has been attributed to several factors, such as early
detection through the use of screening mammography
and appropriate use of systemic adjuvant therapy.’
Breast cancer is influenced by multiple risk factors,
which can be classified into 4 groups: first, family his-
tory/genetic background, which accounts for approxi-
mately 15% of all breast cancer cases.* The second and
the most well-known risk factor for breast cancer, can be
linked to the hazardous effects of hormonal exposures
such as early age at menarche, late age at menopause,’
fewer number of children and nulliparity, late age at first
birth,® little or no breastfeeding and long-term use of
hormone replacement therapy (HRT).”*? The third is
high breast density, which has been shown to be one
of the most significant markers of breast cancer risk;"
and the fourth, a history of benign proliferative breast
disease.™*

Recently, there is emerging evidence that overall ca-
loric intake and obesity with weight gain in particular
are related to increased breast cancer risk with different
effects for premenopausal and postmenopausal wom-
en.”'® Although these factors have been thoroughly
studied and accurate quantitative estimates for risk are
now available for the western population, there have
been no studies for Arab women.

Despite the relatively low incidence of breast cancer
in Saudi Arabia compared to other countries, it has been
the most common cancer among Saudi females for the
past 12 consecutive years (Saudi Cancer Registry, 1994-
2005). Data on female patients with invasive breast
carcinoma reported from different regions in Saudi
Arabia show that most patients are in the age group of
40 to 50 years and were predominantly premenopausal.
More than 50% were stage II and III, while ductal car-
cinoma in situ represented <5% of this population.'”**
Although breast cancer is more common in women old-
er than 50 years worldwide, it is frequently diagnosed in
younger women in Saudi Arabia. In fact, breast cancer
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is the single leading cause of cancer death for women 20
to 59 years of age,” thus posing a major public health
concern. The high incidence of breast cancer in young
Saudi women should be addressed by evaluating the
roles of early detection and prevention programs. In
addition, correlation between common risk factors for
breast cancer must be identified.

It is now well established that early detection pro-
vides survival advantages to women with breast cancer.
Mammography, which detects breast cancer at earlier
stages, is a major step in reducing the risk of death from
this disease. It was estimated to prevent approximately
20% to 40% of all deaths from breast cancer among
women undergoing screening mammography.*** In
1997, the first published results of the New York ran-
domized controlled trial of breast cancer screening® in-
dicated that a program combining physical examination
and mammography at annual intervals was successful
in reducing breast cancer mortality in women aged 50
years and older. These findings were confirmed by the
same researchers in a 14-year follow-up of the original
study group and control population.”**° Subsequently, a
Swedish study®' showed that mammographic screening
alone was capable of achieving a significant reduction
in mortality. This finding was confirmed in two other
trials in the Netherlands.*>* Of the eatlier studies, only
one* the Health Insurance Plan (HIP) trial, has dem-
onstrated the effectiveness of breast cancer screening in
women aged 40 to 49 years and only after prolonged
follow-up.

On the other hand, many women have no access to
mammography due to racial, environmental, financial/
insurance barriers; lack of education; and, most impor-
tantly, lack of encouragement by a physician.’**¢ In Saudi
Arabia, the low utilization of mammography screening
is mainly attributed to lack of education and awareness
among females.”” Earlier studies conducted in different
regions of Saudi Arabia, such as Al-Qaseem, Riyadh,
Jeddah and Dammam, have explored female knowledge
of, and attitude towards, breast cancer.””*? Major factors
identified included lack of knowledge about the com-
mon risk factors for breast cancer; and lack of under-
standing of the importance of breast self-examination,
which is the best option for internal screening among
women of all ages. Another important hindrance to
tackling the problem of under-utilized mammography
screening is the lack of standard national screening
programs.®® In fact, a study concluded that the unavail-
ability of a national screening program and the lack of
women’s cooperation and trust were the main barriers
to the implementation of screening by primary health-
care physicians (PHCPs).”
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Considering the growth and aging of the population
in Saudi Arabia, cancer rates are expected to increase
considerably. This will add an enormous burden to the
healthcare-utilization costs.» The objectives of this
study were to describe the results of the first national
public breast cancer screening program in Riyadh, the
capital city of Saudi Arabia, and to evaluate the rela-
tionship among common risk factors and the relation-
ship of common risk factors with BI-RADS score and
with breast cancer diagnosis in this Saudi population.

METHODS

Establishing the center

The first nationwide breast cancer screening center
started accepted participants from all regions, but the
majority came from Riyadh since that was the location
of the center. The Abdul Lateef Charitable Screening
Center was established in Riyadh by a generous dona-
tion from a prominent businessman (Shaikh Abdul
Lateef Mohamed Abdul Lateef). Screening commenced
in September 2007, but the official inauguration of the
center took place on October 23, 2007, and was graced
by the presence of Mrs. Laura Bush, the former first
lady of the United States and a representative from the
Susan G. Komen for Cure Organization, who visited
the center as part of their tour to the Middle East to
promote cancer awareness.

In partnership with the Saudi Cancer Society, a
well-designed public-awareness program was launched
year-round, and women were encouraged to visit the
center to be screened for breast cancer, Attendants at
the center were directed to a female-exclusive area,
wherein a trained female technician, a family physician
and a health educator were available. All women who
visited the center were self-referred.

Study design

This was a retrospective study conducted on patients
attending the screening center. The study was approved
by the Research Committee and Institution Review
Board (IRB) of the King Abdullah International
Medical Research Center at King Abdulaziz Medical
City (KAMC). Data on participants in this study are
stored at the screening center, as well as in the KAMC.

Data collection and analysis
This was a population-based breast cancer screening
registry designed to collect extensive information on
known and potential breast cancer risk factors in all
women who visit the center.

The main objective of this preliminary analysis was
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to assess the prevalence of breast cancer phenotypes in
Saudi women. Additional objectives were to evaluate
the association of a diagnosis of breast cancer with the
BI-RADS score, potential risk factors and the accept-
ability of breast cancer screening in this population.

The data collected from the screened participants
included the following well-known risk factors for
breast cancer: age, hormonal status, early menarche,
menopausal status, late parity and nulliparity, HRT
and breastfeeding status, previous breast pathology and
family history.

The only inclusion criterion for the current study
was being an asymptomatic woman of age >40 years;
however, since we were providing the first breast can-
cer screening in our local community, we included some
women with symptoms to provide as much popula-
tion-based data as possible in order not to deprive these
women from access to this potentially life-saving test.

Conventional 2-view film/screen mammograms
were provided and reviewed by two radiologists.
Further views were performed when judged to be nec-
essary. Mammograms were scored on a 5-point scale us-
ing the American College of Radiology Breast Imaging-
Reporting and Data System (BI-RADS). The catego-
ries are shown in Table 1.* Based on mammography
results, women who needed further investigations were
referred to KAMC for further workup and manage-
ment.

Main outcome variable, definitions and tests
The main outcome variable was a diagnosis of breast
cancer. A breast cancer diagnosis was determined ac-
cording to the results of fine-needle aspiration and/or
biopsy with a written pathological report.

Risk factors were patient-reported unless otherwise
stated and were defined as follows:

+ A positive family history: the presence of a diagno-

Table 1. Breast Imaging-Reporting and Database System (BI-RADS).

BREAST CANCER SCREENING

sis of breast cancer in one or more of the patient’s
direct blood relatives (mother, sister and daugh-
ter)

+ Estrogen use (hormone replacement, contraceptive
pills): a yes response to “ever used estrogen, cur-
rently use estrogen or both”

+ Early menarche: women who started their period
before 12 years of age

+ Menopausal status: women who had menopause
at the time of screening, defined as “those who re-
ported an age at which menopause started”

+ Late parity: women who had their first child after
the age of 30 years (women with nulliparity were
defined as women who did not have any children
or who did not report any pregnancies [term or
non-term] at the time of the study)

+ Previous breast surgeries included mastectomy,
fine-needle aspiration, breast reconstruction (im-
plants) and other surgeries

Patients were symptomatic if they had a history

of breast mass, nipple inversion or retraction, pain,
nipple discharge or skin changes on clinical examina-
tion. Patients were asymptomatic if they lacked all these
symptoms. The BI-RADS score was defined as shown
in the data collection section. If a patient had a second
BI-RADS assessment conducted after the first, the sec-
ond BIRADS score was utilized in the analysis. Follow-
up tests consisted of imaging or procedures performed
after the last BI-RADS assessment. Follow-up imaging
tests included one or more of the following: mammo-
gram, ultrasound or MRI. Follow-up procedures con-
sisted of fine-needle aspiration, biopsy or both.

Statistical methods

Demographic and baseline characteristics (age, body
mass index [BMI], risk factors) were descriptively
summarized. The descriptive statistics for continuous

Category Assessment

Follow-up

0 Need additional imaging evaluation

1 Negative

2 Benign (non-cancerous) finding

3 Probably benign

4 Suspicious abnormality

5 Highly suggestive of malignancy (cancer)

6 Known biopsy—proven malignancy (cancer)

Additional imaging needed before a category can be assigned
Continue annual screening mammography (for women over age 40)
Continue annual screening mammography (for women over age 40)
Receive a 6-month follow-up mammogram

May require biopsy

Requires biopsy

Biopsy confirms presence of cancer before treatment begins

Adopted from: http://www.cancer.gov/cancertopics/factsheet/Detection/screening-mammograms
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variables were mean and standard deviation, median
and minimum and maximum. Frequency counts and
percentages were tabulated for categorical variables.
Categorical data was assessed using the chi-square or
the Fisher exact test. Two-sided tests at the 5% signifi-
cance level were utilized.

Logistic regression was used to explore the rela-
tionship of a malignant cancer diagnosis as the binary
outcome variable with the risk factors (family history,
estrogen use [hormone replacement], early menarche,
menopausal status, late parity, nulliparity, previous
breast surgeries or biopsy) and the BI-RADS score.
In the logistic regression, variables were selected using
backward selection at the 10% significance level in this
preliminary analysis. Data was analyzed using SAS ver-
sion 9.1.2 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Between September 2007 and April 2008, 1215 wom-
en were enrolled in the program (Table 2). The majority
of screened women were from Riyadh. The median age
was 45 years (range, 19-91), and the median BMI was
31.6 kg/m2 (range, 16.7-58). The mean (SD) age was
46.5 (8.1) years and the mean (SD) BMI was 32.0 (5.6)
kg/m? Risk factors among participants included a posi-
tive family history in 11.7%, early menarche in 11.9%,
and menopause in 24.2%; only 9.3% had late parity
and 4.4% were nulliparous. Approximately 5.6% of the
women had a history of previous breast biopsy or fine-
needle aspiration (FNA), reported as a benign lesion.
The majority were asymptomatic (n=607), while 475
were symptomatic. Breast pain was the most common
symptom reported (n=379) (Table 2).

For the BI-RADS scores, 54.5% of all the women
were R1, 23.2% were R2, 9.2% were R3, 1.3% were
R4, 0.8% were R5 and 9.6% were RO. Table 3 pres-
ents the mammographic screening scores based on
BI-RADS and cancer diagnosis. The BI-RADS scores
were combined as R1R2, R3R0 or R4R5. The rationale
for combining the scores into R1R2 is that they were
considered benign and no further tests were needed.
For R3RO0, the rationale was that these categories were
subject to another imaging study. For R4R5, the ra-
tionale was that the suspicion of malignancy was the
highest, requiring these women to undergo other tests.
Of 942 women with an R1R2 BI-RADS score, 10.3%
underwent follow-up imaging because of high breast
density, while none underwent a follow-up procedure.
Of 229 women with an R3R0 BI-RADS score, 26.2%
underwent follow-up imaging, while only 0.9% under-
went a follow-up procedure. A small proportion of the
total population of women had a combined BI-RADS
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Table 2. Characteristics of women enrolled in the screening
program (n=1215).

n (%)

Family history cancer

Positive family history 142 (11.7)

Negative family history 1064(87.6)

Unknown or missing 9(0.7)
Estrogen use

Yes 874 (71.9)

No 202 (16.)

Unknown or missing 139 (11.4)
Early menarche

Yes 145 (11.9)

No 1042 (85.8)

Unknown or missing 28 (2.3)
Menopausal status

Yes 294 (24.2)

No 883 (72.7)

Unknown or missing 38(3.1)
Late parity

Yes 113(9.3)

No 1073 (88.3)

Unknown or missing 29 (2.4)
Nulliparity

Yes 53 (4.4)

No 1145 (94.2)

Unknown or missing 17 (1.4)
Previous breast surgery or hiopsy

Yes 68 (5.6)

No 1142 (93.9)

Unknown or missing 5(0.4)
Symptoms

Symptomatic® 475 (39.1)

Breast mass 183 (15.1)

Nipple inversion or retraction 22(1.8)

Breast pain 379(31.2)

Nipple discharge 16 (1.3)

Skin changes 1(0.1)

Asymptomatic 607 (50.0)

Unknown or missing 133(10.9)

“Raw numbers of the individual symptoms do not add up to the total due to overlap (one
patient may have more than one symptom). Percentages of the individual symptoms
are calculated from the total sample (n=1215).
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Table 3. Summary of the screening mammography findings (n=1215). Percentages of the follow up tests and cancer diagnoses are
based on the number of subjects in each BI-RADS classification group.

Number of cancer cases with

BI-RADS (% o?IoIaI F/U Imaging* F/U Procedure* confirmed diagnosis
population) Malignant* Benign*
R R, 0 0 0
R, R 60 (26.2) 2(0.9) 2(0.9) 46 (20.1)
R, R, 17 (62.9) 14 (51.9) 14 (51.8) 9(33.4)
I':']‘;mmogramb 1(5.9) 0 0 1(5.9)
FIU: follow up.

*P<.0001 using Fisher exact test, *“Some subjects with a combined BIRADS score of R3R0 have not been included in the results as at the close of the study, they had refused follow
up or insufficient time had elapsed for the follow up imaging to be performed. ®17 subjects did not have initial screening mammogram due to either young age, fear of procedure or
non-availability of technician at the time of the screening visit.

Table 4. Description of pathological diagnosis of abnormal breast imaging findings

(n=83).

Histological diagnosis n (%)

Benign lesions
Cyst 19(22.9)
Benign mammary dysplasia, unspecified 10 (12.0)
Mammographic microcalcification 7(8.4)
Other abnormal findings on radiological exam 6(7.2)
Fibroadenosis 6(7.2)
Benign neoplasm of breast 5(6.0)
Other specified benign mammary dysplasias 7(8.4)
Mammary duct ectasia 3(3.6)
Inflammatory disease 2(2.4)
Galactocele 1(1.2)
Accessory breast 1(1.2)
Diffuse cystic mastopathy 0
Fibrosclerosis 0
Abnormal mammogram, unspecified 0

Malignant lesions
Infiltrating ductal carcinoma 15(18.1)
Ductal carcinoma in situ, solid type 1(1.2)
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score of R4R5 (n=27); as expected, a large proportion
of these women had follow-up imaging (62.9%) and a
follow-up procedure (51.9%). Among the patients with
an R3RO0 diagnosis, only 2 (0.9%) had a confirmed ma-
lignant tumor, while a considerably higher proportion
(20.1%) had a confirmed benign tumor. In contrast,
about half (51.8%) of the women with an R4R5 score
had a confirmed malignant tumor, while 33.3% had a
benign tumor. Those who were reported R1/R2 had no
further studies apart from their annual screening.

The histological findings for the benign and ma-
lignant lesions identified to date in this population are
summarized in Table 4. Of a total of 83 patients with
a histological diagnosis, the most frequent benign le-
sions identified were cysts (22.9%), followed by mam-
mary dysplasia (12.0%). Malignant lesions consisted of
infiltrating ductal carcinoma, identified in 15 (18.1%)
patients, and ductal carcinoma in situ, identified in 1
(1.2%) patient. The proportion of patients with a ma-
lignant breast cancer diagnosis proportionately and
significantly increased with the BI-RADS score (P<
.0001) (Table 5). Among the 27 patients with an R4R5
BI-RADS score, 14 had a confirmed malignancy (4
with R4 and 10 with R5). Two patients with an R3 clas-
sification were diagnosed with cancer.

Logistic regression was utilized to model the rela-
tionship of the outcome of a malignant breast cancer
with the risk factors and the BI-RADS score. Results
revealed a significant relationship of BI-RADS score
with the outcome. Women with an increasing BI-
RADS score were approximately two times more likely
to have malignant breast cancer (odds ratio=1.96; 95%
confidence interval=1.5-2.6) (P<.0001). None of the
other risk factors were significantly associated with
the outcome (not shown). The percentage of localized
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breast cancers detected was found to be double that
of the Saudi National Cancer Registry data (50% vs.
25.5%, respectively) (Table 6).

DISCUSSION

The current report is the first of a population-based
breast cancer screening program of its kind in Saudi
Arabia. This study aimed at presenting an overview of
the acceptance level of Saudi women for breast cancer
screening and evaluating the relationship between com-
mon risk factors and breast cancer in Saudi population,
in addition to evaluating the association between BI-
RADS score and breast cancer diagnosis.

Approximately 10 years ago, the WHO predicted
that an increase in life expectancy®' and drastic changes
in life style are expected to lead to an epidemic of breast
cancer in the majority of developing countries by the
first quarter of the next century. In line with this predic-
tion, it is estimated that 70% of the new cases of cancer,
including breast cancer, will be diagnosed in people liv-
ing in developing countries by the year 2020.*

In a recent publication, Ibrahim et al estimated that
the future burden of breast cancer in Saudi Arabia is
expected to increase by approximately 350% by 2025.*!
The available data in Saudi Arabia is predominantly re-
lated to awareness and perceptions of women and health
professionals about screening, as well as their attitude
towards it,>** but there is no data on actual screen-
ing programs. The only available screening program is
established in Al-Qaseem, Saudi Arabia, run by the
local health department in cooperation with the King
Abdulaziz Women's Charity Committee, This program
employed a mobile mammography van to reach remote
areas in the province. Results of this ongoing screening
program are not yet available; however, they will be im-
portant as the program is the first in the world to screen
a population under the age of 40.%”

What we can learn from this program so far is that
with well-conducted breast cancer awareness programs,
women themselves will be encouraged to come for
screening. Another pilot study was conducted by our
group in Riyadh in 2006 as an outreach program. Our
main conclusion was the dire need for health education
and constant awareness campaigns, in addition to mak-
ing the test accessible.** The involvement of primary
healthcare physicians is very important for the success
of the screening program.

In addition, our observations during the visit to the
country by U.S. former first lady Laura Bush, along
with all of the accompanying media coverage, highlight
the importance of the role of media in the advertising/
awareness campaigns. After the inauguration of the
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Table 5. The association of BI-RADS score with a malignant breast cancer diagnosis
using logistic regression (n=1215). Percentages of malignant breast cancer were

calculated from the BIRADS classification group in each row.

BI-RADS classification n (% of total population)

Confirmed malignant
breast cancer n (%)*

661 (54.4)
281(23.1)
113(9.3)
16 (1.3)
11(0.9)
116 (9.6)

~

o5

4

5

x X W X I

0

0
0
2(1.8)
4(25.0)
10(90.9)
0

*P<.0001 using Fisher exact test. Note: 17 subjects did not have initial screening mammogram due to either young

age, fear of procedure or inabilitity to schedule screening test.

Table 6. Stage at diagnosis.

Current study (n%) Saudi Arabia, 2005%n (%)
Stage
In situ 1(6.3) n/a
0 1(6.3)
Localized 8 (50.0) (25.4)
| 2(12.5)
IA 1(6.3)
A 5(31.3)
Regional 3(18.8) (44.6)
1B 3(18.8)
Distant 3(18.8) (12.4)
v 3(18.8)
Unknown 1(6.3) (17.5)
Total 16 (100) 932 (100)

2Cancer Incidence Report, Saudi Arabia 2005, Saudi Cancer Registry

center till the arrival of Mrs. Bush, a few women per day
were being screened at the center; however, after Mrs.
Bush's visit, those numbers increased noticeably. The
use of media is especially important in our population
due to the high percentage of illiteracy.

Finally, the strong correlation between mammo-
graphic findings and breast cancer confirmation is an
encouraging finding for the center. This means that
mammogram is an effective tool in detecting breast can-
cer in our patient population, which is generally young
and may have denser breast tissue compared to eldetly
women. Long-term follow-up is required to assess the

355



356

actual benefit; however, results are promising. Out of
16 confirmed malignancies, 8 cases were localized dis-
ease and 3 were regional disease. It is noteworthy that
the detection rate of localized stages of breast cancer is
double the rate revealed on the basis of the National
Cancer Registry data. Although the sample size was
small, the study is encouraging as it authenticates the
goal of screening programs, which is to detect cancer at
earlier, potentially more curable stages. There was also
one case of ductal carcinoma in situ. Long-term follow-
up is definitely needed to assess the impact on outcome.
In addition, diagnosis of ductal carcinoma in situ and
Stage I disease is an encouraging sign since diagnosis of
disease at a lower stage will have a significant effect on
outcomes.

Our study has a few limitations, including the fact
that we had to include women with symptoms, which
may contaminate what is supposed to be a“pure screen-
ing study.” However, our concerns about the well-being
of our patients made us accommodate these patients
who may not otherwise have had their cancer detected
at an eatlier stage for many reasons, including lack of
access to care, among other aforementioned barriers.

This issue will face any pioneer programs in areas

BREAST CANCER SCREENING

where new tests are being introduced and people find
easy access to address their concerns through such pro-
grams. The fact that many women with symptoms came
to the center raises concerns about the available options
for these women outside the center and requires fur-
ther evaluation. The study did not confirm the value of
the well-established and known risk factors of breast
cancer. It is too early to accept this as a matter of fact,
and analysis of a larger cohort or longer follow-up or
a different study design may be needed to address this

issue.

In conclusion, breast cancer screening is acceptable to
our female population, which responded to the media
campaign. Using BI'RADS was helpful in identify-
ing malignant lesions with high accuracy. Determining
breast cancer risk factors requires further investiga-
tions.

Acknowledgments

The authors are indebted to the Board of Directors and the
staff of the Abdul Lateef Cancer Screening Center for their
diligent efforts to support this important program.

Ann Saudi Med 30(5)  September-October 2010 www.saudiannals.net



BREAST CANCER SCREENING

REFERENCES

1. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun
MJ. Cancer Statistics, 2009. CA Cancer J Clin
2009;54:225-49.

2. Peto R, Boreham J, Clarke M, Davies C, Beral
V. UK and USA breast cancer deaths down
25% in year 2000 at ages 20-69 years. Lancet
2000;355:1822.

3. Hortobagyi GN. Treatment of breast cancer. N
Engl J Med 1998;399:974-84

4. Martin AM, Weber BL. Genetic and hormonal
risk factors in breast cancer. J Natl Cancer Inst
2009;92:1126-35

5. ESHRE Capri Workshop Group. Hormones
and breast cancer. Human Reprod Update
2004;10:281-93.

6. Albrektsen G, Heuch |, Hansen S, Kvéle G.
Breast cancer risk by age at birth, time since birth
and time intervals between births: Exploring inter-
action effects. Br J Cancer 2005;92:167-75.

7. Lipworth L, Bailey LR, Trichopoulos D. History of
breast feeding in relation to breast cancer risk: A
review of the epidemiologic literature. J Natl Can-
cer Inst 2000;92:302-12.

8. Collaborative Group on Hormonal Factors in
Breast Cancer. Breast cancer and breast feeding:
Collaborative reanalysis of individual data from 47
epidemiological studies in 30 countries, includ-
ing 50302 women with breast cancer and 96973
women without disease. Lancet 2002;360:187-95.
9. Beral V. Million women study collabora-
tors. Breast cancer and hormone replacement
therapy in the million women study. Lancet
2003;362:419-27.

10. Bergkvist L, Adami HO, Persson I, Hoover R,
Schairer C. The risk of breast cancer after estro-
gen and estrogen-progesterone replacement. N
Engl J Med 1989;321:293-7.

11. Hulley S, Furberg C, Barrett-Connor E, Cauley
J, Grady D, Haskell W, et al. Non-cardiovascular
disease outcomes during 6-8 years with hor-
mone therapy. Heart and Estrogen/Progesterone
Replacement Study Follow-Up (HERSI) JAMA
2002;288:58-66.

12. Collaborative Group on Hormone Factors
in Breast Cancer. Breast cancer and hormonal
contraceptives: Collaborative reanalysis of indi-
vidual data on 53297 women with breast cancer
and 100239 women without breast cancer from 54
epidemiological studies. Lancet 1996;347:1713-27.
13. Kerlikowske K, Shepherd J, Creasman J, Tice
JA, Ziv E, Cummings SR. Are breast density and
bone mineral density independent risk factors for
breast cancer? J Natl Cancer Inst 2005;97:368-74.
14. Wang J, Costantino JP, Tan-Chiu E, Wicker-
ham DL, Paik S, Wolmark N. Lower-category be-
nign breast disease and the risk of invasive breast
cancer. J Natl Cancer Inst 2004;96:616-20.

15. Key TJ, Appleby PN, Reeves GK, Roddam

A, Dorgan JF, Longcope C, et al. Body mass in-
dex, serum sex hormones and breast cancer
in post menopausal women. J Natl Cancer Inst
2003;95:1218-26.

16. Harvie M, Howell A, Vierkant RA, Kumar N,
Cerhan JR, Kelemen LE, et al. Association of gain
and loss of weight before and after menopausal
with risk of postmenopausal breast cancer in the
Lowa Women's Health Study. Cancer Epidemiol
Biomarkers Prev 2005;14:656-61.

17. Ibrahim EM, Al-Mulhim FA, Al-Amri A, Al-Mu-
hanna FA, Ezzat AA, Stuart RK, et al. Breast cancer
in the eastern province of Saudi Arabia. Med On-
col 1998;15:241-7.

18. El Saghir N, Khalid M, El Kinge A, Seoud M,
Geara F, Charafeddine M, Shamseddine A. Pat-
terns of Breast Cancer Care in Arab Countries.
Washington DC, USA: UICC World Cancer Con-
gress; 2006. p. 8-12.

19. Akhtar SS, Nadrah HS. Assessment of the
quality of breast cancer care: A single institutional
study from Saudi Arabia. Int J Qual Health Care
2005;17:301-5.

20. Ezzat AA, Ibrahim E, Raja M, Al-Sobhi S, Ros-
tom A, Stuart R. Locally advanced breast cancer
in Saudi Arabia: High frequency of stage Il in a
young population. Med Oncol 1999;16:95-103.

21. Ibrahim EM, Zeeneldin AM, Sadiq BB, Ezzat
AA. The present and the future of breast cancer
burden in the Kingdom of Saudi Arabia. Med Oncol
2008;25:387-93.

22. El Hag |, Katchabeswaran R, Chiedozi L, Kol-
lur S. Pattern and incidence of cancer in Northern
Saudi Arabia. Saudi Med J 2002;23:1210-3.

23. Greenlee RT, Murray T, Bolden S, Wingo PA.
Cancer Statistics. CA Cancer J Clin 2000;50:7-33.
24. Lenner P, Jonsson H. Excess mortality from
breast cancer in relation to mammography
screening in northern Sweden. J Med Screen
1997;4:6-9.

25. Copper GS, Yuan Z, Bowlin SJ, Dennis LK,
Kelly R, Chen H, et al. An ecological study of the
effectiveness of mammography in reducing breast
cancer mortality. Am J Public Health 1998,88:281-4.
26. Alexander FE, Anderson TJ, Brown HK, Forrest
AP, Hepburn W, Kirkpatrick AE. 14 years of follow-
up from the Edinburgh randomized trial of breast
cancer screening. Lancet 1999;353:1903-8.

27. Dr. SM Moss. 16-year mortality from breast
cancer in the UK trial of early detection of breast
cancer. Lancet 1999;353:1909-14.

28. Shapiro S. Evidence on screening for
breast cancer from a randomized trial. Cancer
1997;39:2772-82.

29. Shapiro S, Venet W, Strax P, Venet L, Roeser R.
Ten-to-fourteen-year effect of screening on breast
cancer mortality. J Nat Cancer Inst 1982;69:349-55.
30. Shapiro S. Status of breast cancer screening:

Ann Saudi Med 30(5)  September-October 2010 www.saudiannals.net

A quarter of a century of research. World J Surg
1985;13:9-18.

31. Tabéar L, Fagerberg CJ, Gad A, Baldetorp
L, Holmberg LH, Grontoft O, et al. Reduction in
breast cancer mortality by mass screening with
mammaography: First results of a randomized trial
in two Swedish countries. Lancet 1985;1:829-32.
32. Collette H, Rombach J, Day NE, de Waard F.
Evaluation of screening for breast cancer in a
non-randomized study by means of a case-con-
trol study. Lancet 1984;1:1224-6.

33. Verbeek AL, Hendriks JH, Holland R, Mravu-
nac M, Sturmans F. Mammographic screening
and breast cancer mortality: Age-specific effects
in Nijmegen Project, 1975-82. Lancet 1985;1:865-6.
34. Shapiro S, Venet W, Strax P, Venet L. Current
Results of the Breast Cancer Screening Random-
ized Trial. Day NE, Miller AB, editors. Screening
for Breast Cancer. The Health Insurance Plan
(HIP) of Greater New York Study. Toronto: Hans
Huber; 1998. p. 3-15.

35. Jazieh AR, Soora I. Mammography utiliza-
tion pattern throughout the State of Arkansas:
A challenge for the future. J Community Health
2001;26:249-55.

36. 0'Malley MS, Earp JA, Hawley ST, Schell MJ,
Mathews HF, Mitchell J. The association of race/
ethnicity, socioeconomic status and physician
recommendation for mammography: Who gets
the message about breast cancer screening. Am
J Public Health 2001;91:49-54.

37. Khadiga D, Al-Mohaimeed A. Knowledge, at-
titudes and practices surrounding breast cancer
and screening in female teachers of Buraidah,
Saudi Arabia. Int J Health Sci 2007;1:76-85.

38. Awatif AA. Knowledge of breast cancer and
its risk and protective factors among women in
Riyadh. Ann Saudi Med 2006;26:272-7.

39. Al-Alaboud L, Kurashi N. The barriers of
breast cancer screening programs among PHHC
female physicians. Middle East J Fam Med
2006;4.

40. Berry DA, Cronin KA, Plevritis SK, Fryback
DG, Clarke L, Zelen M, et al. Effect of Screening
and Adjuvant Therapy in Mortality from Breast
Cancer. New Engl J Med 2005;353:1784-92.

41. The World Health Report, 1997.

42. Cancer Toll Can Be Reduced Dramatically.
Press Release WHO/72. 16 October 1998.

43. Murphy C. Breast cancer awareness scheme
tears down taboos. The National. Available from:
http://www.thenational.ae/article/20080806/FOR-
EIGN/334927065# [Last accessed on 2008 Aug 6].
44. Omalkhair A, Al Tahan F, Issa M, Jazieh A. The
outcome of public outreach screening program for
breast cancer among Saudi women. 2007 Breast
Cancer Symposium. Abstract #49; Sept. 7-8, 2007.
San Francisco, CA

357



