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Abstract
Female invasive breast cancer (FIBC) in Taiwan is characterized by a striking recent increase of incidence and a
relatively young median age (45-49 years) at diagnosis. The
Westernization of lifestyle that is increasingly affecting
younger generations of Taiwanese may have an important
impact on this change. We compared epidemiologic data on
FIBC in Taiwanese obtained from the Taiwan Cancer
Registry with data for Caucasian Americans obtained from
the database of the Surveillance, Epidemiology, and End
Results Program for the period from 1980 to 1999. Agespecific incidence rates of FIBC were plotted by calendar
year at diagnosis and by birth cohort for both populations.
The individual effects of time period and birth cohort on the
incidence trends of FIBC in both populations were evaluated

using the age-period-cohort analysis. The incidence rate of
FIBC was continuously increased in Taiwanese throughout
the past 2 decades, whereas the increase of incidence was
slowing down in Caucasian Americans. The incidence rates
in Taiwanese women born after the 1960s were approaching
that of Caucasian Americans. The age-period-cohort analysis
showed a much stronger birth cohort effect on the incidence
trend of FIBC in Taiwanese than in Caucasian Americans.
This strong birth cohort effect corresponded to the Westernization of lifestyle in Taiwan since 1960. These findings
indicate that a continued shift in the incidence and
age distribution pattern of FIBC in Taiwanese toward that
of Caucasian Americans should be anticipated. (Cancer
Epidemiol Biomarkers Prev 2005;14(8):1986 – 90)

Introduction
The incidence of breast cancer varies widely in different
geographic areas (1). Lifestyle and other environmental factors
have been implicated in the variation in breast cancer
incidence. A ‘‘Westernized’’ lifestyle, usually referred to as
the combination of early menarche, decreased parity, and
delayed childbearing, a diet rich in saturated fat, and a
sedentary life pattern, is associated with the increased
incidence of breast cancer (2, 3).
Prior to the 1980s, Taiwan was categorized as having a low
incidence of breast cancer (4). However, the age-adjusted
incidence of female invasive breast cancer (FIBC) in Taiwan
has increased dramatically from 11.72 per 100,000 women in
1980 to 38.78 per 100,000 women in 1999 (adjusted by U.S.
standard population in 2000). This increasing trend is similar
to that of most Asian countries which have experienced a
similar trend of Westernization of lifestyle and environment in
the last few decades (5-8). The median age at diagnosis of
breast cancer in Taiwan (45-49 years) is lower than that of
Western countries (70-74 years). It is not clear whether the
differences in incidence and age distribution of FIBC between
Taiwanese and Western populations results from ethnical or
genetic susceptibility or from environmental risk factors.
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The age-period-cohort (APC) analysis is commonly used by
epidemiologists to analyze trends of disease incidence and
mortality (9, 10). It is designed to estimate, in addition to the
effect of patients’ age, the individual effects of time period at
diagnosis and patients’ birth cohort, which are usually overlooked in cross-sectional studies. The age effect usually reflects
physiologic differences affecting susceptibility to the disease
among different age groups. The time period effect usually
reflects factors that affect all age groups equally at a given
period of time, such as introduction of screening programs or
new diagnostic techniques, a carcinogen that acts in the latestage of tumorigenesis, or an improvement in the completeness
of data registration. The birth cohort effect, on the other hand,
indicates factors that affect unequally among different birth
cohorts and require prolonged time to manifest their effects on
tumorigenesis. A typical example is change of lifestyle, which
is usually determined early in adult life and acts on the early
stages of tumorigenesis. Analysis of birth cohort pattern is
therefore important in understanding the implications of
lifestyle in the trend of breast cancer incidence (11, 12).
To explore the different trends of FIBC incidence between
Taiwanese and the Western populations and possible contributing factors, the current study compared epidemiologic data
of FIBC from 1980 to 1999 between Taiwanese and Caucasian
Americans. The APC model was applied to analyze the relative
effects of time period and birth cohort on the trend of FIBC
incidence in both populations.

Materials and Methods
Sources of Data. Epidemiologic data (incidence rates,
patient number, and population size) on FIBC (International
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Classification of Diseases, 9th revision code 174) from 1980 to
1999 for Taiwanese were obtained from the Taiwan Cancer
Registry (http://www.doh.gov.tw/). The Taiwan Cancer
Registry was founded in 1979 by the Department of Health
of Taiwan. It is a population-based cancer registry with the
collection of information on cancer patients newly diagnosed
in hospitals with 50 or more beds throughout the country and
was estimated to encompass about 80% of all breast cancer
cases in Taiwan (13). Data from the Taiwan Cancer Registry
have been used to show the decrease in incidence of
childhood hepatocellular carcinoma after hepatitis B vaccination for children in Taiwan (14). Epidemiologic data on FIBC
during the same period for Caucasian Americans were
adopted from the Surveillance, Epidemiology, and End
Results (SEER) Program of the National Cancer Institute of
the U.S. (http://seer.cancer.gov/) with the following selection
criteria: SEER registry, nine SEER registries; site, breast; race,
non-Hispanic White; and sex, female. Data from subjects with
age younger than 30 years in both populations were omitted
because of the low case number. Data from patients age 85 or
older were also excluded because of the very low case
number in Taiwanese and difficulty in specifying their
corresponding birth cohorts. Eligible data were primarily
categorized into 11 5-year age groups (from 30-34 to 80-84
years) and 4 5-year time period groups (from 1980-1984 to
1995-1999), implying 14 overlapping 9-year birth cohort
groups (from 1896-1904 to 1961-1969).
Age-specific incidences of FIBC during 1980 to 1999 were
plotted by calendar year at diagnosis and by birth cohort for
both populations. A simple log-linear model was used to
estimate the average annual percentage change of incidence to
confirm the analytic observations through visual inspection,
based on the assumption of a constant annual growth rate in
incidence throughout the whole period (10). Tests of the
variables in this model were two-sided and a P value of <0.05
was considered as statistically significant. A second-order
polynomial model including a quadratic term was also
constructed to test for a possible quadratic effect (10).
The APC analysis was fitted based on two assumptions.
First, the number of cases over a time period followed
Poisson’s distribution. Second, the incidence rate was a
multiplicative function of age, time period, and birth cohort.
Thus, the logarithm of the incidence rate was expressed as a
linear combination of the effects of age, time period, and birth
cohort as follows:
lnðkijk Þ ¼ ln

lijk
¼ q þ ai þ bj þ ck þ eijk
nijk

where kijk , lijk , and nijk denote the incidence rate, the mean
number of patients, and the number of individuals,
respectively, in the i th age group (i = 1, 2,. . ., I), j th time
period group (j = 1, 2,. . ., J) and k th birth cohort group (k = I
 i + j). ai , bj, and ck represent the effects of the i th age
group, j th time period, and the k th birth cohort group,
respectively; q is the intercept term and eijk is the random
error term.
Owing to the linear dependence between age, time period,
and birth cohort (age = time period  birth cohort), the
individual estimate of the effect of the three main factors
cannot be uniquely identified. Therefore, the regression
coefficients of the first and last periods were constrained
as zero to provide first-order relative risk estimates of
cohort, and vice versa (15). The estimates of relative risk,
reflecting the individual effect of time period and birth
cohort, were generated by the maximum likelihood method.
The time period 1985 to 1989 and the birth cohort 1926 to
1934 were used as reference groups for estimates of relative
risk.

The deviance, degree of freedom, and adjusted R 2 were
used to measure the goodness-of-fit of each model. A smaller
deviance and degree of freedom imply a better fit of a given
model. Adjusted R 2, which shows the variability that can be
explained by factors other than age, was also used as a
measure of the fit of different models compared with the age
model. A level of adjusted R 2 closer to 1 means a better fit.
F test was used to test for significance of differences in
deviance between the full APC model and the two-factor
models. The analyses were conducted with SAS software
(version 8.1).

Results
Trends of FIBC Incidence in Taiwanese and Caucasian
Americans by Calendar Year at Diagnosis. From 1980 to 1999,
37,740 FIBC cases aged between 30 and 84 years were
diagnosed in Taiwan, and 241,154 for Caucasian Americans
in nine SEER registries. The age-specific incidence rates of
FIBC for each 5-year period from 1980 through 1999 in both
populations are shown as Fig. 1. Although the incidence rates
of FIBC for Caucasian Americans steadily increased with age
and plateaued at around 75 to 84 years, the peak incidence of
FIBC for Taiwanese was between 45 and 59 years. The
incidence rates were higher in Caucasian Americans than in
Taiwanese for all age groups, particularly for older groups.
However, in the youngest group (30-34 years), the incidence
rate in Taiwanese has been approaching that in Caucasian
Americans during 1980 to 1999 (from 10.40 of 100,000 in
1980-1984 to 22.38 of 100,000 in 1995-1999 for Taiwanese;
compared with 24.86 of 100,000 in 1995-1999 for Caucasian
Americans). In fact, the incidence rates for women aged 30 to
34 years in both populations in 1999 were very similar (24.91
of 100,000 for Taiwanese and 24.20 of 100,000 for Caucasian
Americans).
Trends of FIBC Incidence in Taiwanese and Caucasian
Americans by Birth Cohort. The age-specific incidences of
FIBC of representative birth cohorts in Taiwanese and
Caucasian Americans are shown as Fig. 2. For Caucasian
women, the increase in FIBC incidence with increasing age
seemed similar between earlier (e.g., 1906-1914 and 1916-1924)
and later (e.g., 1946-1954 and 1956-1964) cohorts. For Taiwanese women, by contrast, the increase in FIBC incidence with
increasing age was slower in earlier cohorts and became
steeper in later cohorts. With regard to the later cohort group
(1956-1964), the trends of FIBC incidence with increasing age
became similar between the two populations.

Figure 1. Age-specific incidence rates of FIBC in Taiwanese and
Caucasian Americans by calendar year at diagnosis (T, Taiwanese; A,
Caucasian American).
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provided a much better fit than any two-factor models
because of a significant difference in deviance between each
two-factor model and the full APC model (P < 0.05). Thus,
the full APC model was adopted to generate estimates of
relative risk, reflecting the individual effects of time period
and birth cohort.
Relative risks and their 95% confidence intervals for time
periods and birth cohorts are shown in Fig. 3. The birth cohort
effect was much stronger in Taiwanese than in Caucasian
Americans. For example, the relative risk for Taiwanese
women born in 1961 to 1969 was 7.29, whereas it was 1.37
for Caucasian Americans born in the same period, compared
with that of women born from 1926 to 1934. The period effect
was also positive in Taiwanese, whereas it was negligible in
Caucasian Americans, particularly for those diagnosed as
having breast cancer after 1985.

Figure 2. Age-specific incidence rates of FIBC in Taiwanese and
Caucasian Americans by birth cohort (T, Taiwanese; A, Caucasian
American).

For women born in the last cohort group of 1961 to 1969
years (data not shown in Fig. 2), the incidence rate of breast
cancer at age of 30 to 34 years in Taiwanese (23.03 of 100,000)
was quite close to that of Caucasian Americans (24.08 of
100,000).
The Secular Trend of FIBC Incidence in Taiwanese and
Caucasian Americans by the Simple Log-Linear Model. The
average annual percentage change of FIBC incidence in
Taiwanese from 1980 to 1999 is shown in Table 1. The annual
increase of the overall incidence (30-84 years) throughout the
past 2 decades was much higher for Taiwanese (6.68%),
compared with that for Caucasian Americans (1.25%). In
Taiwanese, the increasing trend was noted in all age groups. A
positive quadratic trend term, which indicates a continuing
trend of incidence increase, was significant in age groups of
40 to 44, 50 to 54, and 50 to 64 years. Contrarily, the incidence
increase slowed down for almost all age groups of Caucasian
Americans.
APC Analysis on FIBC Incidence in Taiwanese and
Caucasian Americans. Table 2 summarizes the statistics
comparing goodness-of-fit for different models. In either
Taiwanese or Caucasian Americans, the full APC model

Discussion
In this study, we showed that the incidence of FIBC in
Taiwanese has rapidly increased throughout the past 20 years,
in contrast to the much slower incidence increase in Caucasian
Americans during the same period. Noticeably, the incidence
rates of FIBC among Taiwanese women born after the 1960s
have been approaching those of Caucasian Americans. It may
suggest that younger generations of both populations share
common environmental exposure, which has a greater impact
upon the pathogenesis of FIBC than ethnical or genetic
susceptibility. Furthermore, the APC analysis showed a
stronger birth cohort effect on the incidence trend of FIBC in
Taiwanese than in Caucasian Americans. The strong birth
cohort effect in Taiwanese indicates that changes in environmental exposure between women born in earlier and later
cohorts plays an important role in the pathogenesis of FIBC.
The major environmental differences between younger and
older generations in Taiwan seemed to be the increasing
Westernization of lifestyle. Taiwan has become increasingly
industrialized since the 1960s. Therefore, women born after
the 1960s have been exposed to more high-calorie and highfat diets in their childhood and generally had increased body
mass index than women from previous generations. Increased height and body mass indexes were reported as
positive predictors of early menarche (16), and are wellconfirmed risk factors of breast cancer as well as early
menarche (17-21). Nulliparity and lower parity have been
associated with an increased risk for breast cancer in

Table 1. Age-specific annual percentage change of FIBC incidence in Taiwanese and Caucasian Americans during 1980 to
1999
Age (y)

Taiwanese

Caucasian Americans

Linear model

30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
30-84

Model with a
quadratic trend term

Linear model

Model with a
quadratic trend term

Age-specific
annual percentage
change (%)

P

Sign of the second
order term

P

Age-specific
annual percentage
change (%)

P

Sign of the second
order term

P

5.42
5.88
6.23
6.41
6.83
6.43
5.77
5.07
6.31
7.28
9.40
6.68

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001


+
+
+
+
+
+
+


+
+

0.571
0.271
<0.001
0.108
<0.001
0.091
0.003
0.515
0.540
0.334
0.127
<0.001

0.75
0.79
0.29
0.96
2.07
1.93
1.69
1.63
1.91
1.68
1.35
1.25

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

+












0.071
0.783
<0.001
<0.001
<0.001
0.091
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
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Table 2. Summary statistics comparing goodness-of-fit for different models
Model

Taiwanese

Age
Age-period
Age-cohort
Age-period-cohort

Caucasian Americans

df

Deviance

P*

Adjusted R

33
30
20
18

3,797.28
47.48
50.81
10.26

<0.001
<0.001

0.986
0.978
0.995

2

df

Deviance

P*

Adjusted R 2

33
30
20
18

28,102.18
4,899.42
4,881.68
1,100.31

0.001
<0.001

0.808
0.713
0.928

*P value is based on the F test for comparison between any two-factor model and the full age-period-cohort model.

Western countries (20, 21). In Taiwan, there was also a
drastic 30% to 40% reduction of fertility rate among women
born in the 1970s compared with women born in the 1960s,
whereas there were similar fertility rates between women
born in the 1950s and 1940s (22). The reduced fertility rate in
younger generations of Taiwanese women may partly
contribute to the increased incidence of FIBC. In addition
to the reduced fertility rate and earlier menarche, Taiwanese
women born after the 1960s also had delayed child-bearing
and decreased breast-feeding, indicating prolonged reproductive stimulation in their lifetimes. These factors have
been linked with increased risk of female breast cancer
in both epidemiologic studies in Taiwan and in Western
countries (23-25).
The APC model has been widely used to analyze the trend
of breast cancer incidence (11, 26-32). These studies all
showed a strong birth cohort effect, suggesting the contribution of lifestyle and other possible environmental factors in
the pathogenesis of breast cancer. Although some Western
series found a moderation of breast cancer risk in birth
cohorts born after World War II, the risk of breast cancer
continues to increase in all Asian series. These findings
suggest that as the birth cohort effect persists, breast cancer
will become a more and more important public health
problem in Asian countries.
Comparisons of the age distribution of FIBC in Taiwan,
Hong Kong (8), and Japan (31), whose populations have
experienced a similar trend of Westernization of lifestyle in
recent decades, showed two distinctive patterns. In Taiwan
and Japan, the peak incidence of breast cancer occurred mostly
among individuals aged 45 to 49 years, and breast cancer was
relatively uncommon in those aged 70 years or older. By
contrast, in Hong Kong, the incidence of breast cancer
continued to increase with age, a pattern similar to that seen
in the U.S. and other Western countries. It has been suggested
that exposure to risk factors in early life plays a critical role in
subsequent risk of breast cancer (33, 34). Taiwan was colonized
by Japan from 1895 to 1945 and the birth cohorts in Taiwan and
Japan from that period of time may have shared similar

lifestyles. Therefore, the similarity of age distribution of breast
cancer in Taiwan and Japan may be more than a coincidence.
A significant period effect on the trend of FIBC incidence
was also found in Taiwanese by the APC analysis. This may be
partly due to improvement in completeness of the cancer
registry data in the recent years. Other contributory factors
include increasing self-awareness of breast cancer among
women, successful public health education, and improvement
in diagnostic tools. The population-based screening mammography program had not been initiated during this period in
Taiwan, and its contribution to the increasing incidence of
FIBC remains unclear.
We also showed a slight birth cohort effect and a negligible
period effect on the trend of FIBC incidence in Caucasian
Americans. Because of almost unchanged Western diet habits,
changes in reproductive factors as a consequence of industrialization must make crucial contributions to the birth cohort
effect. The change in relative risk by time period was only seen
in the early 1980s, and was then negligible in subsequent years.
It probably reflects the introduction of the population-based
screening mammography program for women aged 40 years
or older since 1980, which led to a significant increase of FIBC
incidence, in particular, early diseases, in the early 1980s.
In conclusion, the incidence of FIBC in younger generations
of Taiwanese is rapidly increasing and approaching that of
Caucasian Americans. This trend seems to be a consequence of
Westernization of lifestyles. The incidence and age distribution
of FIBC might become increasingly similar to those of
Caucasian Americans as Taiwanese women born after 1960s,
who have been living an almost completely Westernized
lifestyle, grow older.
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Figure 3. The relative risks and 95%
confidence intervals by birth cohort and
time period. Bars, 95% confidence intervals of the relative risk of Caucasian
Americans was so small (<0.1) that it is
not discernible in the figure.
Cancer Epidemiol Biomarkers Prev 2005;14(8). August 2005

Downloaded from cebp.aacrjournals.org on December 9, 2021. © 2005 American Association for Cancer
Research.

1990 Incidence of Breast Cancer in Taiwanese and Caucasian Americans

References
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Ferlay J, Bray F, Pisani P, Parkin DM. GLOBOCAN 2000: Cancer incidence,
mortality and prevalence worldwide, version 1.0. IARC Cancer Base No. 5
[monograph online]. Lyon: IARC Press; 2001 [cited 2001 Mar 2]. Available
from: http://www-dep.iarc.fr/globocan/globocan.htm.
Gerber B, Muller H, Reimer T, Krause A, Friese K. Nutrition and lifestyle
factors on the risk of developing breast cancer. Breast Cancer Res Treat 2003;
79:265 – 76.
McTiernan A. Behavioral risk factors in breast cancer: can risk be modified?
Oncologist 2003;8:326 – 34.
Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide incidence of
eighteen major cancers in 1985. Int J Cancer 1993;54:594 – 606.
Seow A, Duffy SW, McGee MA, Lee J, Lee HP. Breast cancer in Singapore:
trends in incidence 1968-1992. Int J Epidemiol 1996;25:40 – 5.
Nagata C, Kawakami N, Shimizu H. Trends in the incidence rate and risk
factors for breast cancer in Japan. Breast Cancer Res Treat 1997;44:75 – 82.
Cheng SH, Tsou MH, Liu MC, et al. Unique features of breast cancer in
Taiwan. Breast Cancer Res Treat 2000;63:213 – 23.
Leung GM, Thach TQ, Lam TH, et al. Trends in breast cancer incidence
in Hong Kong between 1973 and 1999: an age-period-cohort analysis.
Br J Cancer 2002;87:982 – 8.
Clayton D, Schifflers E. Models for temporal variation in cancer rates: I. Ageperiod and age-cohort models. Stat Med 1987;6:449 – 67.
Clayton D, Schifflers E. Models for temporal variation in cancer rates: II.
Age-period-cohort models. Stat Med 1987;6:469 – 81.
Tarone RE, Chu KC. Implications of birth cohort patterns in interpreting
trends in breast cancer rates. J Natl Cancer Inst 1992;84:1402 – 10.
Tarone RE, Chu KC, Gaudette LA. Birth cohort and calendar period trends
in breast cancer mortality in the United States and Canada. J Natl Cancer
Inst 1997;89:251 – 6.
Parkin DM, Whelan SL, Ferlay J, Teppo L, Thomas DB, editors. Cancer
incidence in five continents vol. VIII. Lyon, France: IARC Scientific
Publications, IARC; 2002.
Chang MH, Chen CJ, Lai MS, et al. Universal hepatitis B vaccination in
Taiwan and the incidence of hepatocellular carcinoma in children. N Engl
J Med 1997;336:1855 – 9.
Holford TR, Roush GC, McKay LA. Trends in female breast cancer in
Connecticut and the United States. J Clin Epidemiol 1991;44:29 – 39.
Chie WC, Liu YH, Chi J, et al. Predictive factors for early menarche in
Taiwan. J Formos Med Assoc 1997;96:446 – 50.
Chie WC, Chen CF, Lee WC, et al. Body size and risk of pre- and postmenopausal breast cancer in Taiwan. Anticancer Res 1996;16:3129 – 32.
Chie WC, Li CY, Huang CS, et al. Body size factor in different ages and
breast cancer risk in Taiwan. Anticancer Res 1998;18:565 – 70.

19. Titus-Ernstoff L, Longnecker MP, Newcomb PA, et al. Menstrual factors in
relation to breast cancer risk. Cancer Epidemiol Biomarkers Prev 1998;7:
783 – 9.
20. Bernstein L. Epidemiology of endocrine-related risk factors for breast cancer.
J Mammary Gland Biol Neoplasia 2002;7:3 – 15.
21. Pathak DR, Whittemore AS. Combined effects of body size, parity, and
menstrual events on breast cancer incidence in seven countries. Am J
Epidemiol 1992;135:153 – 68.
22. Taiwan-Fukien Demographic Fact Book, Ministry of the Interior R.O.C.
Available from: http://www.doh.gov.tw/.
23. Chie WC, Hsieh C, Newcomb PA, et al. Age at any full-term pregnancy and
breast cancer risk. Am J Epidemiol 2000;151:715 – 22.
24. Pathak DR, Osuch JR, He J. Breast carcinoma etiology: current knowledge
and new insights into the effects of reproductive and hormonal risk factors
in Black and White populations. Cancer 2000;88:1230 – 8.
25. Beral V. Breast cancer and breastfeeding: collaborative reanalysis of
individual data from 47 epidemiological studies in 30 countries, including
50,302 women with breast cancer and 96,973 women without the disease.
Lancet 2002;360:187 – 95.
26. Persson I, Bergstrom R, Sparen P, Thorn M, Adami HO. Trends in breast
cancer incidence in Sweden 1958 – 1988 by time period and birth cohort.
Br J Cancer 1993;68:1247 – 53.
27. Robertson C, Boyle P. Statistical modeling of breast cancer incidence and
mortality rates in Scotland. Br J Cancer 1997;76:1248 – 52.
28. Wang PP, Cao Y. Incidence of female breast cancer in Saskatchewan, 1932 –
1990. Breast Cancer Res Treat 1996;37:197 – 207.
29. Robertson C, Perone C, Primic-Zakelj M, Kirn VP, Boyle P. Breast cancer
incidence rates in Slovenia 1971 – 1993. Int J Epidemiol 2000;29:969 – 74.
30. Rostgaard K, Vath M, Holst H, Madsen M, Lynge E. Age-period-cohort
modeling of breast cancer incidence in the Nordic countries. Stat Med 2001;
20:47 – 61.
31. Minami Y, Tsubono Y, Nishino Y, Ohuchi N, Shibuya D, Hisamichi S. The
increase of female breast cancer incidence in Japan: emergence of birth
cohort effect. Int J Cancer 2004;108:901 – 6.
32. Chia KS, Reilly M, Tan CS, et al. Profound changes in breast cancer
incidence may reflect changes into a Westernized lifestyle: a comparative
population-based study in Singapore and Sweden. Int J Cancer 2005;113:
302 – 6.
33. Colditz GA, Frazier AL. Models of breast cancer show that risk is set by
events of early life: prevention efforts must shift focus. Cancer Epidemiol
Biomarkers Prev 1995;4:567 – 71.
34. Okasha M, McCarron P, Gunnell D, Smith GD. Exposures in childhood,
adolescence and early adulthood and breast cancer risk: a systematic review
of the literature. Breast Cancer Res Treat 2003;78:223 – 76.

Cancer Epidemiol Biomarkers Prev 2005;14(8). August 2005

Downloaded from cebp.aacrjournals.org on December 9, 2021. © 2005 American Association for Cancer
Research.

Significant Difference in the Trends of Female Breast Cancer
Incidence Between Taiwanese and Caucasian Americans:
Implications from Age-Period-Cohort Analysis
Ying-Chun Shen, Chee-Jen Chang, Chiun Hsu, et al.
Cancer Epidemiol Biomarkers Prev 2005;14:1986-1990.

Updated version

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/14/8/1986

This article cites 31 articles, 3 of which you can access for free at:
http://cebp.aacrjournals.org/content/14/8/1986.full#ref-list-1
This article has been cited by 7 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/14/8/1986.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications
Department at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/14/8/1986.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's
(CCC)
Rightslink site.

Downloaded from cebp.aacrjournals.org on December 9, 2021. © 2005 American Association for Cancer
Research.

