
Evaluating and Reducing
Breast Cancer Risk



EVALUATING AND REDUCING BREAST CANCER RISK is an
important part of keeping women healthy. Several

developments in the last five years have provided new
tools to help accomplish this goal.1,2 

Individual Breast Cancer Risk Assessment

Individual breast cancer risk assessment can be done by several different methods. Short-term and

long-term breast cancer risk varies substantially among women, according to their risk 

factors for breast cancer. (Table 1)

• The most widely used and validated method is the Gail prediction model.3,4 (Table 4) 

The Gail model can be applied to any woman, regardless of her risk factors. In general,

women without a first-degree relative with breast cancer, prior breast biopsy, or late age 

at first live birth will not have a significantly elevated risk and may not need full risk 

calculation. Software for the Gail model can be obtained from the National Cancer 

Institute (http://bcra.nci.nih.gov/brc).5

• The next most widely used method is based on the Claus prediction tables.6 The 

Claus tables are applicable to women who have at least one first or second-degree 

relative with breast cancer.

• Use of genetic testing for mutations in BRCA1 and BRCA2, the two major breast cancer 

susceptibility genes identified to date, can also be considered for women who have risk 

factors for carrying a mutation. (Table 2) Because of the complexity involved in BRCA1/2

testing, women considering testing should receive specialized pre-test and post-test 

education from practitioners experienced in genetic testing.7



Breast Cancer Risk Reduction

Breast cancer risk reduction can be accomplished 
through lifestyle modification, medical interventions,
and/or prophylactic surgery. In general, a woman’s 
individual risk should guide which level of intervention 
is considered. (Table 3) In addition to individual breast
cancer risk, the optimal strategy for risk reduction 
depends upon an individual’s values, preferences and 
attitude towards risk.

Lifestyle Modification

1. Alcohol intake of 3 or more drinks a day has consistently
been shown to increase the risk of breast cancer.8

Women should be counseled to drink alcohol only in
moderation (about one drink a day) if they choose to
drink at all.

2. Moderate, regular physical activity has consistently 
been shown to reduce the risk of breast cancer.9 Women
should be counseled to get 30 minutes of moderate
physical activity most days of the week. Activities that
qualify as moderate physical activity include: walking
briskly, climbing stairs, biking, most yard work, dancing,
as well as sports and exercise programs.10

3. High intake of dietary fat or low intake of fruits and 
vegetables has been associated with increased breast 
cancer risk in some studies but not all.11,12 Women 
should be counseled that a low fat diet, high in fruits 
and vegetables, is beneficial for their overall health 
and may reduce their risk of developing breast cancer.
Because of conflicting animal data and the absence 
of experimental human studies, insufficient evidence 
is available to recommend for or against intake of 
plant estrogens (including soy isoflavones).13

Medical Interventions

1. Chemoprophylaxis with tamoxifen reduces the risk 
of developing breast cancer by 49% in women with 
a 5-year breast cancer risk >1.67%.14 Potential adverse
effects include venous thromboembolism, low-grade
endometrial cancer and cataracts, as well as menopausal
symptoms in premenopausal women. Tamoxifen should
be considered for women with a five-year Gail model
breast cancer risk over 1.67%.15 (See insert for Gail model.)

2. Raloxifene, currently FDA-approved for the treatment
and prevention of osteoporosis in post-menopausal
women, has been shown to reduce the risk of breast
cancer in postmenopausal women with osteoporosis.16 

Raloxifene may be considered for post-menopausal
women to prevent or treat osteoporosis, especially if
they are at moderate or high breast cancer risk and 
are not taking tamoxifen.7

3. Considerable observational evidence indicates that 
hormone replacement therapy increases the risk of
breast cancer by 25-30% after 5 years.17,18 Short-term
hormone replacement therapy for symptomatic relief is
unlikely to result in a substantial increase in the absolute
risk of breast cancer, even for women at moderate or
high risk. Careful consideration should be given to 
use of long-term hormone replacement therapy in
women at moderate or high breast cancer risk, who 
do not have significant menopausal symptoms or 
osteoporosis risk.

Prophylactic Surgery

In general, surgical interventions are only considered for
women at very high risk, e.g. women with a BRCA1/2
mutation or whose personal or family history places them
at very high risk. Referral to a specialized cancer risk 
evaluation program should be considered as part of the
decision to undergo prophylactic surgery.

1. Prophylactic mastectomy reduces the risk of breast 
cancer by 90%.19,20 Side effects include operative 
morbidity and mortality as well as changes in sensation
and appearance.

2. Premenopausal prophylactic oophorectomy may reduce
the risk of breast cancer by up to 50%.21,22 Side effects
include operative morbidity and mortality, menopausal
symptoms and accelerated development of osteoporosis
and atherosclerotic disease.23,24 It is not known how 
subsequent use of hormone replacement therapy 
modifies these effects.



Known BRCA 1/2 mutation in family member

Breast and/or ovarian cancer in multiple 

family members

Two or more family members diagnosed with 

breast cancer under 50 years of age

Ashkenazi ancestry plus one or more family 

members diagnosed with breast cancer under 50  

Ashkenazi ancestry plus ovarian cancer in 

family member 

Breast cancer in male family member

Table 1. Risk factors for breast cancer in women 
without previous breast cancer

* Although estimates of the size of the effect differ somewhat between stud-

ies, strong risk factors generally increase risk by more than 2 fold (RR>2.0),

moderate risk factors between 50% and 2 fold (RR 1.5 to 2.0), mild risk

factors by less than 50% (RR 1.1-1.4)

Strong*

Moderate*

Weak*

Table 2. Risk factors for BRCA 1/2 mutation 

Table 3. Breast Cancer Risk Reduction Strategies

BRCA 1/2 mutation

Prior chest radiation therapy

History of ductal carcinoma in situ

History of atypical hyperplasia

Family history of breast cancer

Age at childbirth > 30

History of breast biopsy

Early age at menarche (< 12)

Use of postmenopausal hormone

replacement for > 5 years

Consider Lifestyle Consider Medical Consider Surgical
Modification Intervention Intervention

Low Risk
(5 year risk <1.67%, √
lifetime risk <15%)

Moderate Risk
(5 year risk 1.67%-3%, √ √
lifetime risk 15-30%)

High Risk
(5 year risk >3%, √ √
lifetime risk 30-60%)

Very High Risk
e.g. BRCA1/2 Mutation √ √ √
(lifetime risk 60-85%)



Table 5. Absolute Risk of Breast Cancer For White 
and Black Women Without Risk Factors**

* Step 1: To calculate a woman's relative risk of breast 
cancer, multiply the relative risks from categories A, B,
and C together. For example, a 62-year-old woman who
underwent menarche at age 14, has had one breast biopsy,
has one first degree relative with breast cancer and her
first live birth at 23 years of age has a relative risk of
1.00*1.27*2.68= 3.40. This composite relative risk is 
then used to adjust the population risk of breast cancer 
in the absence of risk factors for the woman's individual
risk profile.

** Step 2: To calculate absolute risk, sum the number of 
cancers developed per year during the years following the
woman's current age. For example, to estimate the future
five-year risk for a 62-year-old woman, you would add 
the breast cancers from two years in the 60-64 category 
(0.19 + 0.19) and three years in the 65-69 category 
(0.23 +0.23 +0.23), for a total of 1.07, or an approximate
1% five-year risk.

*** Specific estimates have not yet been developed for Native
American, Asian or Pacific Islander women.

Step 3: The final 5-year risk for this 62-year-old woman 
is the product of 3.4 from Step 1 and 1.07 from Step 2 
or 3.4 * 1.07 = 3.25%.

Table 4. Relative Risk (RR) of Breast Cancer
According to the Gail Model*

Number of Breast Cancers Developed 
Per Year Per 100 Women

Age White Black
Range Women*** Women***

35-39 0.04 0.03

40-44 0.07 0.06

45-49 0.11 0.07

50-54 0.13 0.08

55-59 0.16 0.09

60-64 0.19 0.12

65-69 0.23 0.12

70-74 0.24 0.13

75-79 0.26 0.15

Using the Gail Model to Predict Individual Breast Cancer Risk

Using the Gail Model to Predict Individual Breast Cancer Risk involves three steps. In Step 1, a woman’s risk factors 
are used to identify her relative risk in each of the three categories (A, B and C) in Table 4 and a composite relative risk 
is calculated by multiplying together the relative risks from each of these categories. In Step 2, the average risk of breast
cancer for a woman without risk factors is calculated by summing the annual risks of breast cancer from the woman’s 
current age until the time point of interest. (Table 5) Often, five-year risk is calculated but other time periods may also 
be of interest. In Step 3, an individualized risk is estimated by multiplying the risk for a woman without risk factors by 
the composite relative risk.

Risk Factor RR

Category A
Age at menarche

>14 1.00
12-13 1.10
<12 1.21

Category B
Number of biopsies:

Current age <50 
0 1.00
1 1.70
>2 2.88

Current age >50
0 1.00
1 1.27
>2 1.62

Category C
Number of 1st-degree 
relatives with breast CA:
If age at first live birth <20: 

0 1.00
1 2.61
>2 6.80

If age at first live birth 20-24: 
0 1.24
1 2.68
>2 5.78

If age at first live birth 25-29 
or nulliparous:

0 1.55
1 2.76
>2 4.91

If age at first live birth >30:
0 1.93
1 2.83
>2 4.17



www.ibx.com
Independence Blue Cross offers products directly, through its subsidiaries Keystone Health Plan East and QCC Ins. Co., and with Pennsylvania Blue Shield. Independent licensees of the Blue Cross and Blue Shield Association.

07096 (2002-089) 5/02

References
1 Chlebowski RT. Reducing the risk of breast 

cancer. New England Journal of Medicine
2000; 343(3):191-8

2 Armstrong K. Eisen A. Weber B. Assessing
the risk of breast cancer. New England
Journal of Medicine 2000; 342(8):564-71

3 Gail MH, Brinton LA, Byar DP, Corle DK,
Green SB et al. Projecting individualized
probabilities of developing breast cancer 
for white females who are being examined
annually. J Natl Cancer Inst 1989;
81: 1879-1886

4 Constantino JP, Gail MH, Pee D, et al.
Validation studies for models projecting 
the risk of invasive and total breast cancer
incidence. J Natl Cancer Inst 1999;
91: 1541-1548

National Cancer Institute’s Breast 
Cancer Risk Assessment Tool at
http://bcra.nci.nih.gov/brc/

6 Claus EB, Risch N, Thompson WD.
Autosomal dominant inheritance of 
early-onset breast cancer. Implications for
risk prediction. Cancer 1994; 73: 643-651

7 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;273:577-585

8 Singletary KW, Gapstur SM. Alcohol and 
Breast Cancer: Review of Epidemiologic 
and Experimental Evidence and Potential
Mechanisms. JAMA 2001; 286: 2053-2194

9 Thune I, Brenn T, Lund E, Gaard M. Physical
activity and the risk of breast cancer. New
England Journal of Medicine 1997;
336: 1269-1275

10American Cancer Society Advisory Group
on Diet, Physical Activity, and Cancer, 1998

11Wu AH, Pike MC, Stram DO. Meta-analysis:
dietary fat intake, serum estrogen levels and
the risk of breast cancer. J Natl Cancer Inst
1999; 91:529-534

12Smith-Warner SA. Spiegelman D. Yaun SS.
Adami HO. Beeson WL. van den Brandt PA.
Folsom AR. Fraser GE.Freudenheim JL.
Goldbohm RA. Graham S. Miller AB. Potter
JD. Rohan TE. Speizer FE. Toniolo P. Willett
WC. Wolk A. Zeleniuch-Jacquotte A. Hunter
DJ. Intake of fruits and vegetables and risk 
of breast cancer: a pooled analysis of cohort
studies. JAMA. 2001; 285(6):769-76

13Glazier MG, Bowman MA. A review of the
evidence for the use of phytoestrogens as 
a replacement for traditional estrogen
replacement therapy. Arch Int Med 2001;
161: 1161-1172

14Fisher B, Constantino JP, Wickerham DL, et
al. Tamoxifen for the prevention of breast
cancer: report of the National Surgical
Adjuvant Breast and Bowel Project P-1
Study. J Natl Canc Inst 1998; 90:1371-1388

15Chlebowski RT, Collyar DE, Somerfield MR,
Pfister DG. American Society of Clinical
Oncology technology assessment of breast
cancer risk reduction strategies: tamoxifen
and raloxifene. J Clin Onool 1999; 17;
1939-1955

16Cummings SR, Eckert S, Krueger KA,
Grady D, Powles TJ, Cauley JA, Norton L,
et al. The effects of raloxifene on risk of
breast cancer in postmenopausal women:
results from the MORE randomized trial.
JAMA 1999;281(23):2189-2197

17Collaborative Group on Hormonal Factors 
in Breast Cancer. Breast cancer and hormone
replacement therapy: collaborative reanalysis
of data from 51 epidemiologic studies of
52,705 women with breast cancer and
108,411 women without breast cancer.
Lancet 1997; 350: 1047-1059

18Colditz GA, Hankinson SE, Hunter DJ, et al.
The use of estrogens and progestins and the
risk of breast cancer in postmenopausal
women. New England Journal of Medicine
1995; 332: 1589-1593

19Meijers-Heijboer H. van Geel B. van Putten
WL. Henzen-Logmans SC. Seynaeve C.
Menke-Pluymers MB. Bartels CC. Verhoog
LC. van den Ouweland AM. Niermeijer MF.
Brekelmans CT. Klijn JG. Breast cancer after
prophylactic bilateral mastectomy in women
with a BRCA1 or BRCA2 mutation. New
England Journal of Medicine 2001;
345(3):159-64

20Hartmann LC. Schaid DJ. Woods JE. Crotty
TP. Myers JL. Arnold PG. Petty PM. Sellers
TA. Johnson JL. McDonnell SK. Frost MH.
Jenkins RB. Efficacy of bilateral prophylactic
mastectomy in women with a family history
of breast cancer. New England Journal of
Medicine 1999; 340(2):77-84

21Rebbeck TR. Levin AM. Eisen A. Snyder C.
Watson P. Cannon-Albright L. Isaacs C.
Olopade O. Garber JE. Godwin AK. Daly
MB. Narod SA. Neuhausen SL. Lynch HT.
Weber BL. Breast cancer risk after bilateral
prophylactic oophorectomy in BRCA1
mutation carriers. Journal of the National
Cancer Institute 1999; 91(17):1475-9

22Schaier C, Persson I, Falkeborn M, Naessen T,
Troisi R, Brinton LA. Breast cancer risk 
associated with gynecologic surgery and 
indications for such surgery. Int J Cancer
1997; 70; 150-4

23Melton LJ, Crowson CS, Malkasian GD,
O’Fallon WM. Fracture risk following bilateral
oophorectomy. J Clin Epidemiol 1996;49:
1111-1115

24Colditz GA, Willett WC, Stampfer MJ,
Rosner B, Speizer FE, Hennekens CH.
Menopause and the risk of coronary heart
disease in women. New England Journal 
of Medicine 1987; 316:1105-10

This provider education monograph was developed with the collaboration of Katrina Armstrong, MD, MSC,
Assistant Professor of Medicine and Epidemiology, University of Pennsylvania School of Medicine.


