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Abstract

Breast cancer is the leading cause of cancer-related mortality in women in
the Muslim world. The incidence of breast cancer ranges from highs of 58.9, 52,
and 50.1 cases per 100,000 in Bosnia, Lebanon, and Pakistan, respectively, to a
low of 13.2 in Oman, according to World Health Organization (WHO) data from
2000. Breast cancer incidence is increasing in Muslim countries, while also pre-
senting in patients at a younger age and in a more advanced stage. The major
factors affecting the incidence of breast cancer — diet, exercise, weight, repro-
ductive patterns, breast feeding, and supplemental hormone use — are lifestyle
choices that can be modified. A campaign to introduce simple risk reduction and
early detection strategies, as well as specific medical intervention in high-risk
women, can help significantly decrease the incidence and mortality. This
requires a joint effort by physicians, government institutions, and the commu-
nity to allow every Muslim woman the best chance for survival.
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accounting for 13% of all deaths. In 2005, 7.6
million people died from cancer, and mortality
is projected to increase over the next 10 years,
reaching 9 million in 2015 and 11.4 million by 2030.
More than one million women worldwide are diag-
nosed with breast cancer each year. It is the leading

C ancer is a leading cause of mortality worldwide,

Abida Haque, MD

Professor, Department of Pathology
San Jacinto Methodist Hospital
4401 Garth Road

Baytown, Texas 77521

cause of cancer-related mortality in females,
accounting for 375,000 deaths each year.1 A majority
of the deaths are in low- and middle-income coun-
tries where the disease is frequently diagnosed late
and treated suboptimally. In the developed coun-
tries, the mortality rate of women with breast cancer
is low, while in developing countries, a majority of
those with breast cancer will die from it.> The inci-
dence of breast cancer is increasing in Muslim coun-
tries.> Cancer in general and breast cancer specifical-
ly, is potentially a preventable disease with early
detection frequently leading to a cure. The Muslim
world is large with many of its countries having lim-
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ited resources. Their efforts could be more fruitfully
directed at prevention and screening rather than the
much more expensive and complicated treatment of
advanced disease.

Incidence of Breast Cancer in Muslim Countries

Figure 1 presents the incidence of breast cancer
in the various Muslim countries. The data is derived
from the WHO’s GLOBOCAN 2002 database. It
includes information up to 2000. More recent data
suggests increasing rates.> Muslim countries in gen-
eral have a low incidence as compared to the
Western world, which is probably related to multi-
ple factors including low socioeconomic status,
shorter life expectancy, and favorable reproductive
patterns. However, the incidence of breast cancer in
the Muslim countries of Bosnia, Lebanon, and
Pakistan is high with rates of 58.9, 52, and 50.1 per
100,000, respectively. This may be related to a bet-
ter socioeconomic status in Bosnia and Lebanon.
The reasons for a higher incidence in Pakistan are
not clear, although they may be driven by genetic
factors. The incidence of BRCA1 and BRCA2 muta-
tions are reported to be similar to that in the
Western world.s Muslim countries with a low inci-
dence include Oman, Tajikistan, and Bangladesh
with rates of 13.2, 13.2, and 16.6 per 100,000, respec-
tively.

Risk Factors for Development of Breast Cancer

Epidemiological studies defining risk factors for
breast cancer have been conducted in Western coun-
tries. Women who migrate to countries of higher
incidence subsequently acquire the prevailing risk of
breast cancer in their new country.s An increase in
risk can manifest in the same generation or in subse-
quent generations, depending on the age at migra-
tion. This observation strongly suggests that lifestyle
or socioeconomic conditions rather than genetic fac-
tors play a major role in the development of breast
cancer. Developing strategies to prevent or minimize
risk require an understanding of potential causative
factors. These factors can be classified into the fol-
lowing:

1. Reproductive factors

Age at Menarche

A preponderance of evidence indicates that the
onset of menstrual cycles before the age of 12 is asso-

ciated with a higher risk for developing breast can-
cer.” The increased risk is evident in both pre- and
postmenopausal breast cancer. This phenomenon
may be related to greater lifetime exposure to
endogenous hormones.

Menstrual Cycle Characteristics

A few studies suggest a shorter menstrual cycle
from age 20-39 is associated with higher risk.” This
may be a result of a greater amount of time spent in
the luteal phase, where estrogen and progesterone
levels are elevated. Conversely, long duration
between menstrual cycles and irregular cycles are
associated with lower risk.s

Age at First Full-term Pregnancy

In general, parous women have a lower risk of
breast cancer than nulliparous women. A majority of
the studies report a lower risk of developing breast
cancers with a first full-term pregnancy at a younger
age.” This trend may be related to the maturation of
glandular epithelium of the mammary cells, which
occurs in the first pregnancy.s

Number and Spacing of Births

Each additional childbirth beyond the first gener-
ally reduces the long-term risk of developing breast
cancer. This beneficial effect is more pronounced
with more closely spaced births.1

Lactation

As early as 1926 it was observed that women who
never lactated were more prone to develop breast
malignancy.ut The balance of evidence from case con-
trol and cohort studies support the reduction in the
risk with a longer duration of breast-feeding.
However, the estimated level of risk reduction has
varied substantially. The most favorable results indi-
cate at least a 50% reduction in the risk for women
who breast feed each child for two or more years.12

Age at Menopause

Bilateral oophorectomy before the age of 45
reduces the risk of breast cancer by 50% as compared
to women who have natural menopause at age 55
years or later.1s It has been estimated that the risk of
breast cancer increases by approximately 3% per
year for menopause beyond the age of 45. This delay
in menopause causes a longer exposure to endoge-
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Figure 1. The incidence of breast cancer through 2000 in various Muslim countries, as derived from the WHO’s

GLOBOCAN 2002 database.

nous hormones and continued proliferation of the
ductal epithelium.

Oral Contraceptives

Multiple studies suggest that the use of oral con-
traceptives does not increase the risk for breast can-
cer.* However, the use of oral contraceptives before
the first full-term pregnancy or before the age of 20
may result in a modest increase in risk.s

Postmenopausal Hormone Replacement

The Women'’s Health Initiative, a large random-
ized study of more than 16,000 women in the U.S.,
revealed that combined estrogen and progestin
replacement in postmenopausal women increased
the risk of breast cancer by 26%.16

2. Family history and genetic syndromes

Five to ten percent of the breast cancers in the
Western world are directly related to genetic muta-
tions.1” The two most frequent are autosomal domi-
nant mutations of BRCA1 and BRCA2. The risk of
these patients developing breast cancer is estimated

to be 36% to 87%.18 The incidence of BRCA1 and
BRCA2 among women in Muslim countries has been
reported to be similar to that of Western women in
at least one study from Pakistan and another from
Turkey.519

A family history of breast cancer significantly
increases the risk in a given individual. The relative
risk of developing cancer is

(a) 1.5 times greater if a first-degree relative
developed breast cancer postmenopausally, and

(b) 2.0 times greater if a first-degree relative
developed breast cancer premenopausally.

If two or more first-degree relatives had breast
cancer, the risk is increased almost six-fold.
Additionally, a first-degree family member having
had bilateral breast cancers also raises the risk six-

fold.z

3. Dietary factors

Nutritional factors have been extensively evalu-
ated to account for the varying incidence of breast
cancer across the world. The nutritional hypothesis
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Table 1. Relative risks, including age, previous breast disease, mammographic density, and radiation expo-

sure.

Risk Factors Risk Categories Relative Risk
Age 2 >65 years vs. <65 years 5.8
Age at menarche’ <12 years vs. >15 years 1.3
Age at menopause?3 >55 years vs. <45 years 2.0
Age at first live birth? >30 years or nulliparity vs. <18 years 1.9
Combined postmenopausal Current use or at least 5 years of use vs.
hormone replacement therapy:s no use 1.6
Previous breast disease 26 Hyperplasia without atypia vs.
no breast biopsy 1.5-2.0
Atypical ductal hyperplasia vs.
no breast biopsy 4.0-5.0
Atypical lobular hyperplasia vs.
no breast biopsy 4.0-5.0
Lobular carcinoma in situ vs.
no breast biopsy 8.0-10.0
Ductal carcinoma in situ vs.
breast biopsy 4.0-10.0
Mammographic density?2s Dense breast tissue vs.
little or no density 4.0-6.0
Obesity (postmenopausal)?1-2 Body mass index 225 kg/m2 vs.
body mass index <25 kg/m2 1.3-2.1
Physical activity2.32 Inactivity vs. regular activity 1.25-1.4
Alcohol use >3 drinks per day vs. no drinks 1.46

has also been used to explain the increase in the risk
of migrant populations. However, it has been diffi-
cult to prove a direct correlation between diet and
breast cancer. The association may be more complex
and probably related to weight. Weight gain after
age 18 is associated with a greater risk for developing
postmenopausal breast cancer.z2 Following the
diagnosis of breast cancer, either weight loss or
weight maintenance decreases the risk of relapse.z

Scientific data has consistently shown that even
a modest intake of alcohol in women increases the
risk of breast cancer.2224

4. Physical activity

Prospective and retrospective studies clearly
demonstrate a reduced risk of breast cancer with
regular physical activity.>s This can perhaps be
explained by the link between physical activity and
weight. Vigorous physical activity in girls before the
onset of menarche also reduces the risk of breast

cancer by delaying the onset of ovulatory cycles,
which decreases lifetime exposure to estrogens.z
Physical activity also seems to decrease the risk of
relapse once breast cancer is diagnosed.?

Table 1 summarizes the risk factors’ relative
risks, including age, previous breast disease, mam-
mographic density, and radiation exposure.?”

Risk Assessment

Risk reduction of breast cancer requires first esti-
mating the individual’s risk, then applying strategies
to reduce this risk. Estimating the risk for a given
patient requires a complete evaluation with special
attention to all known risk factors. Two models are
commonly used clinically to estimate an individual’s
risk. The Gail model, based on data from U.S. cancer
registries, is widely used. It combines age, race, age
at menarche, age at first live birth, first degree rela-
tives with breast cancer, previous breast biopsies,
and atypical hyperplasia on any previous breast
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biopsy.? The model incorporates a variety of risk fac-
tors to assess a patient’s risk as compared to the
average American. A 5-year cumulative risk of at
least 1.67 times greater than a normal is defined as
high risk. The model has not been validated in non
U.S. populations. The Gail model does not place a sig-
nificant emphasis on family history. The Claus model
is more suited for women with a family history of
breast cancer.»

Biology of Breast Cancer

The current model of the development of breast
cancer hypothesizes that a normal cell undergoes
hyperplasia, which evolves into atypical hyperplasia,
further progressing to in situ cancer, and finally
invasive cancer. The cancer becomes radiographical-
ly detectable at 1 mm and clinically palpable at 1 cm.
This transformation from a normal cell to the earli-
est clinically detectable cancer occurs over several
years.® This duration provides many opportunities
to stop the progression and prevent the develop-
ment of invasive disease (Figure 2).

Strategies for Risk Reduction

The pathophysiology and the gradual evolution
of breast cancer make it suitable for intervention at
various stages. General risk reduction strategies,
applicable to all women, include balanced diet, phys-
ical activity, weight management, and breast-feed-
ing. These simple measures could reduce the risk by
as much as 40%. Primary care physicians should be
reminded to ask their patients about family history
of cancer. Those with family history of breast cancer
should be referred for genetic counseling for risk
stratification. Testing for BRCA1 and BRCA2 can be
offered. These women should be encouraged to mod-
ify their lifestyle risks, perform self-breast examina-
tions and seek regular clinical follow-up. Regular
screening with mammography could detect cancers
early, leading to better long-term outcomes. Medical
interventions can forestall the development of clini-
cal disease and prevent morbidity and mortality in
high-risk women.

Physical Activity

There is convincing evidence that the risk of
breast cancer can be reduced by increasing physical
activity. There are several studies that have shown a
consistent pattern of risk reduction, including

prospective studies.?23312

Diet

The role of diet as a means of reducing the risk of
breast cancer remains unsubstantiated. Results of
prospective studies do not support a significant role
of dietary fat being the cause of breast cancer.
However, weight gain in the middle age years is asso-
ciated with an increased risk. Available evidence sug-
gests that minimizing weight gain in adulthood is
associated with a decrease in the risk.22

Alcohol consumption is forbidden in Islam.
However, it is available in Muslim countries.
Avoiding alcohol reduces the risk.22.24

Breast Self Examination

Randomized trials have not demonstrated a sur-
vival benefit for breast self examination (BSE).
However, BSE is noninvasive, does not cost anything
to the patient, and 75-90% of invasive breast cancers
are discovered by the patient. BSE has been correlat-
ed with a more favorable clinical stage. It can be a
valuable tool in countries with limited medical
resources lacking more sophisticated screening
methodologies.s>-

Clinical Breast Exam

Mammographic screening without a clinical
breast exam (CBE) is incomplete, as about 15% of can-
cers missed by mammography are detected by CBE.
The percentages are even higher in younger women.
Either a regular clinical examination or, depending
upon the resources of the countries, in combination
with mammography, will optimize early detection.ss

Mammography

Mammography in randomized trials was shown
to reduce mortality by 30% with annual or biennial
screening in women aged 50 to 69 years. Data from
women younger than 50 is less clear, probably from
shortcomings of study design and the small number
of women screened.’

Bilateral total mastectomy

Two small prospective studies with a relatively
short follow up show that women with BRCA1 and
BRCA2 can achieve a high degree of protection by
having a bilateral total mastectomy.3s7 Retrospective
follow up of 13 to 14 years in women with BRCA1 and
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BRCA2 who underwent bilateral mastectomy reveals
a 90% risk reduction.3s-

Bilateral salpingo-oophorectomy

Bilateral salpingo-oophorectomy at or before the
age of 40 in women with BRCA1 and BRCA2 muta-
tions reduces the risk of breast cancer by approxi-
mately 40%.% These women are also at an increased
risk of ovarian cancer, although it is a much lower
risk than breast cancer. A salpingo-oophorectomy
would accomplish the dual purpose of reducing the
risk of both ovarian and breast cancer.

Medications for Risk Reduction

Tamoxifen and Raloxifene are two selective
estrogen receptor modulators (SERMs) that have
demonstrated efficacy in large randomized trials for
breast cancer prevention. They were utilized in
women 35 or older, with a predicted Gail model risk
of greater than 1.67.412 An overview of four studies
reveals a 38% reduction in the risk of developing
breast cancer.s

It is currently recommended that women at high
risk, over the age of 35 with a Gail model rating of 1.7
or greater, consider taking 20 mg of oral Tamoxifen
for 5 years.

Raloxifene, a second generation SERM, is as
effective as Tamoxifen in reducing risk, as shown in
a randomized trial of almost 20,000 women.
Raloxifene, however, may be the preferred drug
because of its lower incidence of side effects.

Table 2 summarizes general measures of breast
cancer prevention. Table 3 identifies appropriate
medical management based on risk status.ss-¢

Social Consequences of Breast Cancer in Muslim
Countries

Of the women who present with early stage
breast cancer, 75% are from higher socioeconomic
groups and generally more educated. Approximately
90% of these women receive adequate treatment
resulting in overall survival of about 75% at 10 years.
In contrast, about 50% of the women who present
with advanced disease are from a poor socioeconom-
ic and low educational background. Of these eco-
nomically challenged women, only 44% receive ade-
quate treatment resulting in a 10-year survival of
50%.3 Literacy and ignorance play a major role in
determining the prognosis. The stigma attached to
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Figure 2. Biological evolution of breast cancer.

breast cancer in Muslim countries, especially in the
lower socioeconomic group and in poorly educated
women, presents a significant barrier. This barrier
creates a reluctance to seek medical aid, as well as
having the woman exhaust alternative treatment
options before seeking appropriate medical help,
thus delaying the diagnosis and allowing the cancer
to become more advanced.

Islamic Perspective on Preventive Health
Long before Western medicine discovered the
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Table 2. Prevention Strategies: General Measures.

Possible Mechanism Possible Ways
Type of Intervention of Action to Achieve Them Relative Risk Reduction
Physical activity2:2 Lowers body fat, Individual: exercise/edu- 20-30%
enhances immune func-  cation,
tion, affects hormone lev- planned/mandatory
els and delays menarche exercise programs
Healthy dietary habits3 Community education:
legislation requiring food
labeling, controlling
school lunch menu
Postmenopausal weight ~ Adipose tissue stores hor- Community education 20-30%
management?1.22 mones improving access to
physical fitness facilities
Avoidance of hormone Physician education 26%

supplements1s

Maturation of ductal
epithelium

Breast feedingii12

Early pregnancy causes
terminal differentiation
of ductal epithelium

Childbearing patterns
(first live birth under 18
vs. over 30 or
nulliparity)7.10

Education/providing 4% reduction for every 12
facilities at work environ- months of breast feeding
ment

Education 40%

value of preventative medicine, Islam recognized its
importance. In the Qur’an, Allah &. says:

°
Ao,

\9}5&} PPN

[E]at and drink, but avoid excess.+

Following this principle prevents obesity, mini-
mizing the risk of breast cancer among many other
illnesses.

The Qur’an also contains another example of pre-
ventative medicine that further reduces the risk of
developing breast cancer specifically. Allah &
specifically states that complete breastfeeding
lasts for 2 years:

. .

o - o 040 ~

J‘J/uij‘fé uijj"
p p

.z
& 8,08 o0 o4& A

A s S
B hg of 5

Mothers shall suckle their children
for two whole years; (that is) for those
who wish to complete the suckling.

The wisdom of this verse is confirmed by modern
scientific observations.:2

Conclusion

The incidence of breast cancer in Muslim coun-
tries is on the rise. The nature of breast cancer, with
its many modifiable risk factors and prolonged time
of evolution, make it an ideal disease for preventive
interventions. The risk of acquiring breast cancer
can be reduced by simple modifications in diet,
lifestyle, and health screening. An intensive cam-
paign to shift the focus of the umma (the worldwide
Muslim community) from treatment to risk reduc-
tion strategies and early detection can help decrease
the incidence and mortality of breast cancer sub-
stantially. Every effort must be made to remove the
stigma associated with this disease, to allow every
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Table 3. Appropriate medical management based on risk status.

Risk Status Management
Average riskv 5 years Gail model * Annual physical examination
risk < 1.67% « Annual screening mammogram (beginning at age
40 years)

* Encourage breast self-examination
* Reassess risk every 2-3 years

High riskss 5 years Gail model + Physical examination every 6-12 months
risk > 1.67% «  Annual mammogram (beginning at age 40 years)
+ Encourage breast self-examination
« Consider tamoxifen or raloxifene

High risks Prior thoracic radiation ~ « Physical examination every 6-12 months
therapy  Annual mammogram (beginning 8-10 years after
radiation therapy or at age 40, whichever is first)
 Encourage breast self-examination
+ Consider tamoxifen (Role of tamoxifen unclear in
women with history of thoracic irradiation and
those with known BRCA1 and BRCA2 mutations.)

High riskss Atypical lobular or ductal ¢ Physical examination every 6-12 months
hyperplasia ¢ Annual mammogram
« Encourage breast self-examination
« Consider tamoxifen or raloxifene (Greatest risk
reduction seen in women with atypical hyperpla-
sia.)

Strong family history or ¢ Physical examination every 6-12 months
known genetic predisposi- +  Annual mammogram (beginning at age 25 or 5-10
tion years before earliest index case)
+ Encourage breast self-examination
« Consider tamoxifen (Role of tamoxifen unclear in
women with history of thoracic irradiation and
those with known BRCA1 and BRCA2 mutations.)
+  Consider prophylactic mastectomy
 Consider prophylactic oophorectomy

Muslim woman the best chance for survival. This will 3. El Saghir NS, Khalil MK, Eid T, et al. Trends in epi-
require a joint effort by physicians and religious demiology and management of breast cancer in

institutions. developing Arab countries: a literature and registry
analysis. Int J Surg 2007;5(4):225-33.
References 4. ].Ferlay FB, P. Pisani and D.M. Parkin. GLOBOCAN

1. Parkin DM, Bray F, Ferlay ], et al. Global cancer 2002: Cancer Incidence, Mortality and Prevalence
statistics, 2002. CA Cancer J Clin 2005;55(2):74-108. Worldwide IARC CancerBase No. 5. version 2.0. Lyon:
2. Agarwal G, Pradeep PV, Aggarwal V, et al. IARCPress; 2004.

Spectrum of breast cancer in Asian women. World ] 5. Liede A, Malik IA, Aziz Z, et al. Contribution of
Surg 2007;31(5):1031-40. BRCA1 and BRCA2 mutations to breast and ovarian

JIMA: Volume 41, 2009 - Page 25

o



April 2009 JIMA:38486-IMANA.gxd 4/27/2009 10:10 AM Page 26 j\%

cancer in Pakistan. Am ] of Hum Genet 2002;71(3):
595-606.

6. Ziegler RG, Hoover RN, Pike MC, et al. Migration
patterns and breast cancer risk in Asian-American
women. ] Natl Cancer Inst 1993;85(22):1819-27.

7. Kelsey JL, Gammon MD, John EM. Reproductive
factors and breast cancer. Epidemiol Review
1993;15(1):36-47.

8. Garland M, Hunter DJ, Colditz GA, et al.
Menstrual cycle characteristics and history of ovula-
tory infertility in relation to breast cancer risk in a
large cohort of US women. Am ] of Epidemiol
1998;147(7):636-43.

9. Russo J, Tay LK, Russo IH. Differentiation of the
mammary gland and susceptibility to carcinogene-
sis. Breast Cancer Res Treat 1982;2(1):5-73.

10. Rosner B, Colditz GA, Willett WC. The nurses’
health study. Am J Epidemiol 1994;139(8):819-35.

11. Lane-Claypon J. A further report on cancer of the
breast, with special reference to its associated
antecedent condition. London: Ministry of Health
1926.

12. Romieu I, Hernandez-Avila M, Lazcano E, et al.
Breast cancer and lactation history in Mexican
women. Am ] Epidemiol 1996;143(6):543-52.

13. Trichopoulos D, MacMahon B, Cole P. Menopause
and breast cancer risk. J Natl Cancer Inst
1972;48(3):605-13.

14. Marchbanks PA, McDonald JA, Wilson HG, et al.
Oral contraceptives and the risk of breast cancer. N
Engl ] Med 2002;346(26):2025-32.

15. Breast cancer and hormonal contraceptives: col-
laborative reanalysis of individual data on 53 297
women with breast cancer and 100 239 women with-
out breast cancer from 54 epidemiological studies.
Collaborative Group on Hormonal Factors in Breast
Cancer. Lancet 1996;347(9017):1713-27.

16. Rossouw JE, Anderson GL, Prentice RL, et al. Risks
and benefits of estrogen plus progestin in healthy
postmenopausal women: principal results From the
Women’s Health Initiative randomized controlled
trial. JAMA 2002;288(3):321-33.

17. Newman B, Mu H, Butler LM, et. al. Frequency of
breast cancer attributable to BRCA1 in a population-
based series of American women. JAMA
1998;279(12):915-21.

18. Ford D, Easton DF, Stratton M, et al. Genetic het-
erogeneity and penetrance analysis of the BRCA1
and BRCA2 genes in breast cancer families. The

Breast Cancer Linkage Consortium. Am J Hum Genet
1998;62(3):676-89.

19. Yazizi H, Bitisik O, Akisik E, et al. BRCA1 and
BRCA2 mutations in Turkish breast/ovarian families
and young breast cancer patients. Br J Cancer. 2000;
83(6):737-742.

20. Hoskins KF, Stopfer JE, Calzone KA, et al
Assessment and counseling for women with a family
history of breast cancer. A guide for clinicians. JAMA
1995;273(7):577-85.

21. McTiernan A. Behavioral risk factors in breast
cancer: can risk be modified? Oncologist
2003;8(4):326-34.

22. Holmes MD, Willett WC. Does diet affect breast
cancer risk? Breast Cancer Res. 2004;6(4):170-8.

23. Holmes MD, Chen WY, Feskanich D. Physical
activity and survival after breast cancer diagnosis.
JAMA 2005;293(20):2479-86.24. Hamajima N,
Hirose K, Tajima K, et al. Alcohol, tobacco and breast
cancer--collaborative reanalysis of individual data
from 53 epidemiological studies, including 58,515
women with breast cancer and 95,067 women with-
out the disease. Br J Cancer 2002;87(11):1234-45.

25. Lee IM. Physical activity and cancer prevention--
data from epidemiologic studies. Med Sci Sports
Exerc 2003;35(11):1823-7.

26. Irwin ML. Randomized controlled trials of physi-
cal activity and breast cancer prevention. Exerc
Sport Sci Rev 2006;34(4):182-93.

27. Korde LA, Calzone KA, Zujewski ]. Assessing
breast cancer risk: genetic factors are not the whole
story. Postgrad Med. 2004; 116(4):6-8, 11-14 19-20.
28. Gail MH, Brinton LA, Byar DP, et al. Projecting
individualized probabilities of developing breast
cancer for white females who are being examined
annually. J Natl Cancer Inst 1989;81(24):1879-86.

29. Claus EB, Risch N, Thompson WD. The calculation
of breast cancer risk for women with a first degree
family history of ovarian cancer. Breast Cancer Res
Treat 1993;28(2):115-20.

30. Allred DC, Mohsin SK. Biological features of pre-
malignant disease in the human breast. ] Mammary
Gland Biol Neoplasia 2000;5(4):351-64.

31. Thune I, Brenn T, Lund E, et al. Physical activity
and the risk of breast cancer. N Engl ] Med
1997;336(18):1269-75.

32. Lahmann PH, Friedenreich C, Schuit AJ, et al.
Physical activity and breast cancer risk: the
European Prospective Investigation into Cancer and

JIMA: Volume 41, 2009 - Page 26

o



April 2009 JIMA:38486-IMANA.gxd 4/27/2009 10:10 AM Page 27 j\%

Nutrition. Cancer Epidemiol Biomarkers Prev
2007;16(1):36-42.

33. Newman ]. Early detection techniques in breast
cancer management. Radiol Technol.1997;68(4)309-
24,

34. Weiss NS. Breast cancer mortality in relation to
clinical breast examination and breast self examnia-
tion. Breast J. 2003; 9(2):586-89.

35. Kopans DB. Screening mammography for women
younger than 50 years. JAMA 1999;282(13):1225-6.
36. Meijers-Heijboer H, van Geel B, van Putten WL, et
al. Breast cancer after prophylactic bilateral mastec-
tomy in women with a BRCA1 or BRCA2 mutation. N
Engl ] Med 2001;345(3):159-64.

37. Rebbeck TR, Friebel T, Lynch HT, et al. Bilateral
prophylactic mastectomy reduces breast cancer risk
in BRCA1 and BRCA2 mutation carriers: the PROSE
Study Group. J Clin Oncol 2004;22(6):1055-62.

38. Hartmann LC, Schaid DJ, Woods JE, et al. Efficacy
of bilateral prophylactic mastectomy in women with
a family history of breast cancer. N Engl J Med
1999;340(2):77-84.

39. Hartmann LC, Sellers TA, Schaid DJ, et al. Efficacy
of bilateral prophylactic mastectomy in BRCA1 and
BRCA2 gene mutation carriers. J Natl Cancer Inst
2001;93(21):1633-7.

40. Kauff ND, Satagopan JM, Robson ME, et al. Risk-
reducing salpingo-oophorectomy in women with a

BRCA1 or BRCA2 mutation. N Engl ] Med
2002;346(21):1609-15.

41, Fisher B, Costantino JP, Wickerham DL, et al.
Tamoxifen for prevention of breast cancer: report of
the National Surgical Adjuvant Breast and Bowel
Project P-1 Study. J Natl Cancer Inst
1998;90(18):1371-88.

42. Cummings SR, Eckert S, Krueger KA, et al. The
effect of raloxifene on risk of breast cancer in post-
menopausal women: results from the MORE random-
ized trial. Multiple Outcomes of Raloxifene
Evaluation. JAMA 1999;281(23):2189-97.

43, Cuzick J, Powles T, Veronesi U, et al. Overview of
the main outcomes in breast-cancer prevention tri-
als. Lancet 2003;361(9354):296-300.

44, Land SR, Wickerham DL, Costantino JP, et al.
Patient-reported symptoms and quality of life during
treatment with tamoxifen or raloxifene for breast
cancer prevention: the NSABP Study of Tamoxifen
and Raloxifene (STAR) P-2 trial. JAMA
2006;295(23):2742-51.

45. The American Cancer Society guidelines for the
cancer-related checkup. CA Cancer J Clin. 1992;42:44-
5.

46. Breast cancer risk reduction: clinical practice
guidelines in oncology. JNCCN 2003; 1:280-296.

47. The Glorious Qur’an: Chapter 20, Verse 81.

48. The Glorious Qur’an: Chapter 2, Verse 233.

JIMA: Volume 41, 2009 - Page 27



