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Strategies to modify risk for female or gynecological cancers will vary with our knowledge of the epidemiology,
etiology, and specific molecular mechanisms for each individual cancer. In general, cancer preventive strategies have
been divided into primary and secondary prevention with primary prevention directed toward the causative factors for
a disease. Secondary prevention is classically used in cervical cancer cytology screening programs and is essentially
an attempt to identify individuals in a population with preclinical phases of the disease where intervention will impact
mortality the most. A vast literature has evolved regarding the epidemiology of most of the common cancers in women.
While the specific molecular mechanisms are not completely understood at this time knowledge of contributing factors
for many of these tumors is well known. The association of cigarette smoking with lung cancer has been well establi-
shed and the increasing rates of lung cancer, particularly in women, are directly linked to the increasing number of
female smokers in the population. Indeed in many western countries lung cancer deaths have overtaken breast cancer
as the most common cause of death from malignant disease in women. Excessive sun exposure without adequate skin
protection is another lifestyle activity that is related to the high incidence of skin cancer in certain areas.

Epidemiologically, cervical cancer has been studied extensively with the current data indicating a causal role of expo-
sure to human papillomavirus (HPV), particularly at an early age in this disease.

Hereditary breast and ovarian cancer syndromes are well understood and as more information on human genomics
becomes available a clear understanding of the underlying molecular mechanisms of these diseases will be possible
and hopefully will result in effective strategies for their control.

Unfortunately, in spite of the vast knowledge that is available regarding risk factors for many of these malignancies
we have been unable to influence effective lifestyle changes that could substantially reduce the risk of these malig-
nancies in our population.

Increased efforts in education, research, and commitment — both financial and educational — are required by govern-
ments and other social organizations.
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Introduction

The ultimate goal of any effective strategy for cancer control is to prevent individuals from dying from
this disease. Strategies by necessity will vary with our knowledge of a particular cancer and the better we
understand its epidemiology, etiology and the specific molecular mechanisms for each individual cancer, the
better we will be able to effect a productive strategy for cancer control. Appropriate resources must also be
available if the strategies are to achieve their goal.

The purpose of this paper was to review some of our knowledge regarding the risk factors for certain gyne-
cological cancers and to see how this knowledge may then be used to achieve a reduction in cancer deaths.

Cancer prevention strategies have generally been divided into primary and secondary prevention. Primary
prevention usually employs strategies directed toward the known risk or causative factors of a disease.
Secondary prevention usually uses screening programs, either for specific subsets of the population or for
all of the population, in order to help identify disease in a preclinical phase where intervention theoretically
will beneficially impact mortality the most.
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Primary changes

In order for primary prevention to be effective what is needed is a clear understanding of the epidemio-
logy and etiology of a disease so that the identified risk factors can then be modified or ideally eliminated.
Primary prevention strategies are founded on research and education. The focus is to try to educate the popu-
lation regarding risk factors and then to try to modify lifestyle practices. The classic lifestyle modification
has to do with smoking cessation and lung cancer. Excessive sun exposure without adequate skin protection
is another activity related to the high incidence of skin cancer in areas where hours of sunlight and its inten-
sity are high. Sunlight exposure, similar to that for smoking, is an environmental factor whose effects are
usually only apparent many years after chronic prolonged insult.

Lifestyle changes

Few would argue that cigarette smoking or tobacco use in general is the major factor in the causation and
mortality from lung cancer. Indeed in many parts of the world lung cancer has rapidly become one of the
most common forms of cancer in women and these changes have been largely attributed to increased use of
cigarettes [1-3]. There is a substantial body of evidence [2, 3] from both epidemiologic and toxicology
studies indicating the carcinogenicity of smoking tobacco. Cigarette smoking has also been shown to
increase the risk, not only of lung cancer, but also of cancer of the oral cavity, larynx, esophagus, bladder,
pancreas and kidney. It should be remembered, however, that the effect of cigarette smoking and cancer rates
only manifest some 20-30 years after exposure first begins. Obviously women are not immune to the adverse
health effects of tobacco smoking with all indications that in several countries lung cancer rates in women
will continue to increase for the foreseeable future. In some countries, such as Canada, lung cancer deaths
[3] have already overtaken breast cancer as the most common cause of mortality from malignant disease.
What is even more worrisome is that the real effect will not be observed for another 20 or more years.

The message is clear — the most effective strategy that can be initiated against lung cancer deaths in women
must be based on education and promotion centred around primary prevention. Educational efforts directed
at the young are needed to overcome the slick advertising message to young women telling them that
smoking is fashionable, a sign of maturity and adulthood. Governments and public health authorities should
encourage the banning of advertising of tobacco and tobacco products.

Diet and cancer risk

Probably the second major determinant of cancer risk is associated with complex exposure related to diet,
nutrition and dietary practices. It is difficult to quantify the exact mechanisms of carcinogenesis caused by
human dietary exposure or practices but as the epidemiological studies on diet and cancer become more
sophisticated associations will become clearer and the mechanisms better understood. Some estimates have
suggested that as many as 35% of human cancers may be associated with dietary practices.

Much of the research regarding dietary factors [4, 5] in cancer has focused on fat intake as well as the
dietary intake of vitamins, meats and vegetables. Obviously, promotion of healthy dietary practices should
be encouraged but realistically, in many parts of the world, the ability to effect specific dietary changes will
be impacted by economic and cultural factors. Primary prevention, although understood in this regard, may
be difficult to bring about.

Infective processes and cancer risks

There is increasing recognition that infective agents and processes are one of the three major identifiable
groups of cancer causes. Good evidence [6] has been presented to show that infection with certain hepati-
tis viruses is related to hepatocellular carcinoma as well as striking associations between Epstein-Barr virus
(EBV), nasopharyngeal cancer and EBV infection in Hodgkin’s disease in certain countries. Most impor-
tantly, from a gynecological point of view however, is the overwhelming amount of evidence [7] implicat-
ing infection with certain subtypes of human papillomavirus (HPV) as one of the major causative factors in
cervix cancer.
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Other general risk factors

Occupational exposure to carcinogens, pollution, food additives, medicines and medical procedures such
as radiation therapy, and geographical factors certainly account for some, but definitely only a small pro-
portion, of the total cancer burden in women. Identification of such factors will also help in planning useful
primary prevention strategies.

Specific cancers in women

I. Cancer of the Breast

Breast cancer is the most frequently occurring malignancy among women worldwide, and in developed
countries it is by far the most common. There is no region in the world with a truly low rate of breast cancer.
The etiology of breast cancer, in spite of many detailed studies, has remained elusive. Hereditary breast
cancer although important, probably accounts for only 5% of all breast cancers. Much work has been done
in identifying gene mutations of the BRCA-1 and BRCA-2 genes in certain ethnic and familial situations.

Another change in the risk of breast cancer has been noted in migrant women [8, 9], particularly in studies
from Hawaii, San Francisco and Japan, where women of Japanese ancestry residing in Hawaii or San Fran-
cisco have double the rate of breast cancer than that of their Japanese forebearers. These findings strongly
suggest environmental factors as playing a role in the causation of breast cancer.

The fact that the rate is higher among blacks as compared to white members of the same community in
many locations in the United States also suggests that a large proportion of breast cancer is related to envi-
ronmental or lifestyle factors and therefore would theoretically be avoidable if we could identify these spe-
cific factors.

a) Risk Factors for Breast Cancer and Preventative Strategies

The risk for breast cancer is increased about 50% in nulliparous compared to parous women. The risk
increases with advancing age of first birth [10-12], until a first birth occurring after the age of 35 years which
carries a higher risk than nulliparity, indicating that a first childbirth after this age is no longer protective
against breast cancer. The association with parity is less clear but in general it appears that there may be
some independent contribution of high parity to reducing breast cancer risk. Risk also appears elevated with
a late menopause and conversely an early menopause, whether natural or artificial, contributes to reducing
risk. Early age at menarche as well as breast-feeding may have some associations but studies [13] are not
clear and have conflicting results. Several studies [14-16] have also been done to try to quantify the risk of
abortion to breast cancer with certain studies showing that an interrupted pregnancy does not impart the
long-term protective effect that a full-term pregnancy does against breast cancer development. In terms of
possible preventative strategies, this is important given the large number of induced abortions that are done
worldwide and the common nature of breast cancer itself. Other identified risks for breast cancer have inclu-
ded dietary factors such as an increased body mass index in postmenopausal women, as well as studies [17-
21] trying to link risk to dietary fat intake which have produced conflicting evidence. Not all fat should be
considered in a similar manner, as higher consumption of olive oil as seen in studies [19-21] from Spain,
Greece and Italy, may be associated with lower risks of breast cancer. A large number of studies [22-26]
have been carried out trying to better identify the relationship between hormone use in the form of either
oral contraceptives and hormone replacement therapy and the risk of breast cancer. In summary, women who
are using combined oral contraceptives or who have used them in the past ten years are generally thought
to be at a slightly increased risk of breast cancer, with the relative risk disappearing after cessation of use
for ten or more years. In terms of hormone replacement therapy in perimenopausal and postmenopausal
women, the overall risk is also slightly elevated.

Primary prevention strategies in trying to identify risk factors for breast cancer can be utilized in an
attempt to produce alterations that ultimately will affect mortality. Secondary prevention, through earlier dia-
gnosis, should increase survival and is the basic principle inherent in mammography screening programs.
Their use is however limited mainly to developed countries with sufficient economic resources to carry out
such programs. In time women with BRCA-1 and BRCA-2 gene abnormalities, either through a familial
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history of breast cancer or because of belonging to a specific ethnic group, may benefit from widespread
introduction of programs to identify the aberrant gene in young women so that possible intervention strate-
gies can be introduced at an age before one would normally expect to see the cancer develop. Finally, several
studies have now shown that women treated with tamoxifen have approximately a 1/3 reduction in breast
cancer risk in the contralateral breast.

II. Cervical Cancer

Cervical cancer is the second most common form of malignancy worldwide with approximately 450,000
cases reported annually. It is also the leading cause of death from malignancy in developing countries. Gene-
rally the highest recorded rates in the world are in sub-Saharan Africa as well as Central and South America
and some regions of Southeast Asia. Cervical cancer has been one of the most studied of human malignan-
cies and a vast literature [27-30] exists on its epidemiology. This literature has consistently demonstrated a
clear association between a woman’s risk of developing cervical cancer and the number of sexual partners
she or her partner have had. This association strongly suggests that a sexually transmitted agent is involved
in the etiology of cervical cancer, with viruses being considered among the most likely candidates. Human
papillomavirus infection (HPV) has long been suspected of having a possible role in the causation of cer-
vical cancer. Currently over 70 different types of HPV’s have been identified to date with 20 or so having
been shown to have oncogenic potential. HPV-16 and HPV-18 are the subtypes most commonly associated
with advanced cervical intraepithelial neoplasia and invasive cervical cancer.

The knowledge that cervical cancer resembles a sexually transmitted disease which is inversely related to
the age at first intercourse and directly to the number of sexual partners and independently related to mul-
tiparity, are all factors that could be used in primary prevention strategies for this disease. Education among
young people as to the association with sexual practices, i.e. early age at onset and multiple partners and
how such practices can effect their relative risk in developing this disease in the future, can and should be
introduced.

Most importantly, a long history of secondary prevention [31] through cervical cancer screening programs
in populations has clearly demonstrated the benefits of this approach. Simply utilizing a system whereby
women would be screened every three years between the ages of 35 and 65 has been estimated to produce
a reduction in the incidence of cervical cancer by over 90%.

Vaccine development and testing is currently underway and offers great hope — particularly in developing
countries with high rates of disease and without the resources for screening program implementation.

111. Endometrial Cancer

The epidemiology of endometrial cancer is not unlike that of breast cancer in several respects. Incidence
rates are generally reported to be higher in developed countries of North America and Europe with the
exception of Japan where they are relatively low. Endometrial cancer is predominantly a disease of older
post- or perimenopausal women with a known association with hormone use and body mass index. It is
strongly related to elevated levels or availability of exogenous or endogenous estrogens [32-34] and corre-
spondingly low levels of progestins. Thus it appears related to anovulation in many women, where estrogen
replacement treatment in menopause and obesity are all factors which increase endogenous estrogen levels
and are all factors that can be modified in an attempt to reduce relative risks of this disease. Combined estro-
gen and progestin medication seems to confer a protective effect leading to a reduced relative risk for this
disease. Estrogen treatment may also protect against colon cancer [35].

The obvious preventive strategies that would seem to hold the most prominence at this time is optimizing
body weight for individuals and avoiding obesity; hormone replacement therapy is needed and progestin
supplementation should be part of the regimen.

1V. Ovarian Cancer

Ovarian cancer is an important gynecological cancer, particularly in the western world where it usually
ranks sixth among the most frequent forms of cancer in women. The importance of epithelial ovarian cancer
in most countries is that it is the leading cause of death from pelvic malignancy in women excluding colon



Strategies for the modification of risk factors in gynecological cancers 9

and rectal cancers. It is also a disease with no early warning signs or symptoms and the vast majority of
cases are diagnosed with stage III or IV disease, where the chances of cure are much lower.

The etiology of ovarian cancer is unknown. The risk of ovarian cancer appears to increase with age and
is approximately twice as common in nulliparous women as compared to parous women. An increased risk
has also been suggested for late age at first birth, early menarche and late menopause with some protection
being suggested by higher parity. The concept of “incessant ovulation” was put forth by Fatahalla in the
1970’s and has been one of the basic mechanisms invoked to explain these observations. It is thought that
the repeated ovulations produce tears in the surface epithelium and the ultimate repair and regeneration
process might subject the cells to influences that ultimately lead to incorporation of surface epithelium into
subsurface areas of the ovary encystation and ultimately transformation into malignant epithelium. Several
studies [36] have indicated that oral contraceptive use is protective against ovarian cancer with the incidence
being reduced by approximately 40% in users and to an even greater extent in individuals who have been
long-term users of these medications. Thus on a population scale, the use of combined oral contraceptive
tablets has probably been the major determinant of the favorable decrease in ovarian cancer rates observed
in many western countries.

Discussion

It is evident that a variety of cancers in women are exceptionally well understood so that effective pre-
ventive strategies could be used if the will is present. Obviously, in many instances resources fall far short
of what is needed to mount any effective campaign in this regard. All of us can and must, however, have a
role in direct patient education and information dissemination, for all this takes is time and effort and when
done, is most rewarding to the practitioner.

When programs, projects, or pilot studies are done, one should be specific as to the efficacy, efficiency,
and cost effectiveness of the study or program being carried out.

Efficacy is the feasibility of achieving the objectives in an ideal environment whereas the effectiveness is
the feasibility of achieving the same objective in the real world with an effective cost-benefit analysis. It
must be remembered that not all tumor markers or measures are equally cost effective and thus may not be
easily applicable or appropriate in clinical practice. For example, cervical smears are not only effective they
can be cost effective in contrast to the current available methodology and screening for ovarian cancer with
routine pelvic ultrasounds which would, with the exception of certain well-defined conditions, appear not
to be cost effective at this time.

Conclusion

Currently cancer of the lung, breast, skin, cervix and endometrium are all common cancers that could be
impacted in a significant fashion with the existing knowledge and technology.

References

[1] Tobacco Smoking International Agency for Research on Cancer: Monographs on the evaluation of carcinogenic risk to humans.
Vol 38. Tobacco Smoking. Lyon, IARC, 1986.

[2] Boyle P.: “Cancer, cigarette smoking and premature death in Europe. A review including the recommendations of European Cancer
Experts Consensus Meeting, Helsinki, October 1996”. Lung Cancer, 1997, 17, 1.

[3] National Cancer Institute of Canada. Canadian Cancer Statistics 1997. Toronto, Canada, Canadian Cancer Society, 1997.

[4] Boyle P.: “Progress in preventing death from colorectal cancer”. Br. J. Cancer, 1995, 72, 528.

[5] Steinmetz K. A., Potter J. D.: “Vegetable, fruit, and cancer I: epidemiology”. Cancer Causes Control., 1991, 2, 325.

[6] Beasley R. P.: “Hepatitis B virus: the major etiology of hepatocellular carcinoma”. Cancer, 1988, 61, 1942.

[7] Munoz N., Bosch F. X.: “HPV and cervical neoplasia: review of case-control and cohort studies”. International Agency for
Research on Cancer Scientific Publications no. 119. Lyon, IARC, 1992.

[8] Haenszel W., Kurihara M.: “Studies of Japanese migrants I: mortality from cancer and other diseases among Japanese in the United
States”. J. Natl. Cancer Inst., 1968, 40, 43.

[9] McCredie M., Coates M.: “Cancer incidence in migrants to New South Wales”. Int. J. Cancer, 1990, 46, 228.



10 J. L. Benedet, L. Cabero-Roura

[10] Ewertz M., Duffy S. W., Adami H. O. er al.: “Age at first birth, parity and risk of breast cancer: a meta-analysis of eight studies
from the Nordic countries”. Int. J. Cancer, 1990, 46, 597.

[11] Trichopoulos D., Hsieh C. C., MacMahon B. et al.: “Age at any birth and breast cancer risk™. Int. J. Cancer, 1983, 31, 701.

[12] Thompson W. D., Janerich D. T.: “Maternal age at birth and risk of breast cancer in daughters”. Epidemiology, 1990, 1, 101.

[13] London S. J., Colditz G. A., Stampfer M. J. ef al.: “Lactation and risk of breast cancer in a cohort of US women”. Am. J. Epide-
miol., 1990, 132, 17.

[14] Howe H. L., Senie R. T., Bzduch H., Herzfeld P.: “Early abortion and breast cancer risk among women under age 40”. Int. J. Epi-
demiol., 1989, 18, 300.

[15] Lipworth L., Katsouyanni K., Ekbom A. et al.: “Abortion and the risk of breast cancer: a case-control study in Greece”. Int. J.
Cancer, 1995, 61(Pt 2), 181.

[16] Daling J. R., Brinton L. A., Voigt L. F. et al.: “Risk of breast cancer among white women following induced abortion”. Am. J. Epi-
demiol., 1996, 144(Pt 4), 373.

[17] Boyd N. E, Martin L. J., Noffel M. et al.: “A meta-analysis of studies of dietary fat and breast cancer risk”. Br. J. Cancer, 1993,
68, 627.

[18] Hunter D. J., Spiegelman D., Adami H-O. et al.: “Cohort studies of fat intake and the risk of breast cancer - a pooled analysis™. N.
Engl. J. Med., 1996, 334, 356.

[19] Martin-Moreno J. M., Boyle P., Gorgojo L. et al.: “Dietary fat, olive oil intake and breast cancer risk”. Int. J. Cancer, 1994, 58,
774.

[20] Trichopolou A., Katsouyanni K., Stuver S. et al.: “Consumption of olive oil and specific food groups in relation to breast cancer
risk in Greece”. J. Natl. Cancer Inst., 1995, 87, 110.

[21] La Vecchia C., Negri E., Franceschi S. et al.: “Olive oil, other dietary fats and the risk of breast cancer (Italy)”. Cancer Causes
Control., 1995, 6, 545.

[22] Collaborative Group on Hormonal Factors in Breast Cancer: “Breast cancer and hormonal contraceptives: collaborative reanalysis
of individual data on 53,297 with breast cancer and 100,239 women without breast cancer from 54 epidemiological studies™.
Lancet, 1966, 347, 1713.

[23] Prentice R. L., Thomas D. B.: “On the epidemiology of oral contraceptives and disease”. Adv. in Cancer Res., 1987, 49, 285.

[24] Hulka B. S., Liu E. T., Lininger R. A.: “Steroid hormones and risk of breast cancer”. Cancer, 1994, 74, 1111.

[25] Colditz G. A., Hankinson S. E., Hunter D. J. et al.: “The use of oestrogens and progestins and the risk of breast cancer in post-
menopausal women”. N. Engl. J. Med., 1995, 332, 1589.

[26] Collaborative Group on Hormonal Factors in Breast Cancer: “Breast cancer and hormone replacement therapy”. Lancet, 1997,
350, 1047.

[27] Munoz N., Bosch F. X., Jensen O. M. (eds.): “Human papillomavirus and cervical cancer”. International Agency for Research on
Cancer Scientific Publications no. 94, Lyon, IARC, 1989.

[28] Vonka V., Kanka J., Roth Z.: “Herpes simplex type 2 virus and cervical neoplasia”. Adv. Cancer Res., 1987, 48, 149.

[29] Brinton L. A., Fraumeni J. F. Jr.: “Epidemiology of uterine cervical cancer”. J. Chron. Dis., 1986, 39, 1051.

[30] Brinton L. A., Hamman R. F., Huggins G. R. et al.: “Sexual and reproductive risk factors for invasive squamous cell cervical
cancer”. J. Natl. Cancer Inst., 1987, 79, 23.

[31] International Agency for Research on Cancer, Working Group on Evaluation of Cervical Screening Programmes: “Screening for
squamous cervical cancer: duration of low risk after negative results of cervical cytology and its implication for screening poli-
cies”. Br. Med. J., 1986, 293, 659.

[32] Grady D., Gebretsadik T., Kerlikowski K., Ernster V., Petitti D.: “Hormone replacement therapy and endometrial cancer risk: a
meta-analysis”. Obstet. Gynecol., 1995, 85, 304.

[33] The Writing Committee for The Postmenopausal Estrogen/Progestin Interventions (PEPI) Trial: “Effects of hormone replacement
therapy on endometrial histology in post-menopausal women”. J. Am. Med. Assoc., 1996, 275, 370.

[34] Persson 1., Adami H-O., Berkvist L.: “Risk of endometrial cancer after treatment with ostrogens alone or in conjunction with pro-
gestogens: results of a prospective study”. Br. Med. J., 1989, 298, 1476.

[35] Calle E. E., Miracle-McMahill H. L., Thun M. J., Heath C. W.: “Estrogen replacement therapy and risk of fatal colon cancer in a
prospective cohort of postmenopausal women”. J. Natl. Cancer Inst., 1995, 87, 517.

[36] Cancer and Steroid Hormone Study of the Centers for Disease Control and the National Institute of Child Health and Human Deve-
lopment: “The reduction in risk of ovarian cancer associated with oral-contraceptive use”. N. Engl. J. Med., 1987, 316, 650.

Address reprint requests to:
J. L. BENEDET, M.D.
Gynecologic Oncology

B. C. Cancer Agency

600 West 10" Avenue
Vancouver, B.C.

V5Z 4E6



