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Summary

What is already known on this topic?

Research in the United States has found that among Asian Americans, risk
for female breast cancer was higher among US-born women than among
women born outside the United States.

What is added by this report?

This report finds that this trend, in a more recent cohort of Asian Ameri-
cans, may be shifting, such that breast cancer risk is higher among wo-
men who are immigrants compared with those who are US-born.

What are the implications for public health practice?

There may be an increased need for breast cancer treatment services for
immigrant Asian Americans as well as for continued efforts to increase ac-
cess to mammograms among all Asian American women.

Abstract

Introduction
Given rising rates of breast cancer in parts of Asia, immigrant Asi-
an American women in the United States may have higher rates of
breast cancer than previously anticipated. This study examined
breast cancer risk among Asian American women by nativity and

percentage of life lived in the United States, accounting for estab-
lished breast cancer risk factors.

Methods
We analyzed a breast cancer case-control data set of Asian Ameri-
can women living in the San Francisco Bay Area; this data set in-
cluded 132 cases of women with breast cancer selected from a
Surveillance, Epidemiology, and End Results cancer registry and
438 Asian  American  women without  diagnosed  breast  cancer
matched to cases by age and country of origin. We used logistic
regression to compare 3 Asian American groups: US-born, immig-
rants who lived 50% or more of their life in the United States, and
immigrants who lived less than 50% of their life in the United
States.

Results
In the minimally adjusted and fully adjusted models, both groups
of immigrant Asian American women had higher risk of breast
cancer than US-born Asian American women. In the fully adjus-
ted model, compared with US-born Asian American women, im-
migrant  Asian American women who lived more than 50% of
their life in United States were on average 3 times as likely (odds
ratio = 3.00; 95% confidence interval, 1.56–5.75) and immigrants
who lived less than 50% of their life in United States were on av-
erage 2.46 times as likely (odds ratio = 2.46; 95% confidence in-
terval, 1.21–4.99) to have breast cancer. We found no difference
in fully adjusted odds ratios of having breast cancer between the 2
immigrant groups.

Conclusion
This study provides preliminary evidence that breast cancer risk
among immigrant Asian American women may be higher than
among their US-born counterparts.
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Introduction
Research in the United States has consistently found that for ra-
cial/ethnic minority populations such as Asian Americans, those
not born in the United States have lower rates of female breast
cancer than their US-born counterparts (1,2). However, this trend
may be shifting among recent waves of Asian American immig-
rants.

Worldwide, breast cancer incidence is high in North America and
relatively low in Asia (3).  Although breast  cancer rates in the
United States have stabilized since the 2000s, rates are increasing
rapidly in East and Southeast Asia, with the highest rates found in
urban and affluent areas (3–6). These trends are possibly due to
the effects  of  globalization and economic development  on in-
creased screening,  lower  parity,  delayed childbirth,  decreased
breastfeeding, and sedentary lifestyles — all factors that increase
breast cancer rates (3,7,8).

Current US immigration policies have led to the influx of highly
skilled Asian immigrants who perhaps have a higher socioeco-
nomic status than previous immigrant groups. In 2013, 51% of re-
cent East and South Asian immigrants in the United States had at
least a college degree; in 1970, only 20% of all immigrant arrivals
had this level of education (9). High socioeconomic status is re-
lated to increased risk for breast cancer in numerous populations
(10). Consistent with these observations, a recent analysis showed
that breast cancer rates are increasing among most Asian Ameri-
can groups in California (11). Asian immigrants may arrive in the
United States with higher risk for latent breast cancer than previ-
ous immigrant cohorts (12).

Our study adds to the existing literature by describing how breast
cancer  risk  among Asian  American  women varies  by  nativity
status and percentage of life lived in the United States, accounting
for established breast cancer risk factors, and it is among the first
to do so. We hypothesized that 1) breast cancer risk would differ
by nativity,  2)  a  greater  percentage of  life  lived in the United
States would be associated with higher breast cancer risk, and 3)
modifiable risk factors, including reproductive history and body
mass index (BMI) (7,13), would attenuate these differences by
nativity and percentage of life in the United States.

Methods
We used a population-based case-control data set of Asian Ameri-
can women. We collected data from the Asian Community Health
Initiative,  a  case-control  study  of  breast  cancer  among Asian
American women in the San Francisco Bay Area (14). The San
Francisco Bay Area is an appropriate study location because it has
the highest concentration of Asian Americans in the United States

outside Hawai‘i, with 29% of the population (1.7 million) identify-
ing as Asian American in the 2010 US census (15). Asian Ameri-
can women with breast cancer diagnosed during 2005–2009 were
sampled from a population-based source — the Greater Bay Area
Cancer Registry — part of the Surveillance, Epidemiology, and
End Results (SEER) Program and the state-mandated California
Cancer Registry. In a comparison of women with breast cancer in
our sample with women in the California Cancer Registry, our
sample was found to be representative of the source population.

Because selection bias can result from relying on a single recruit-
ment method, the Asian Community Health Initiative used several
methods to recruit women for the control sample (16). The Initiat-
ive used 5 strategies to recruit participants without breast cancer;
these  controls  were  used to  represent  the  population of  Asian
American women at risk for breast cancer in the San Francisco
Bay Area.  The  first  strategy recruited  participants  from com-
munity health centers. The second strategy recruited participants
by using email blasts through Army of Women, a volunteer re-
gistry of women with and without breast cancer who are inter-
ested in participating in breast cancer research (www.armyofwo-
men.org).  The third strategy used monthly advertisements and
posts on Craigslist, Facebook, Twitter, and listservs reaching Asi-
an Americans. A fourth strategy used traditional address-based
sampling of a randomly generated sample of 3,000 residential ad-
dresses of people with Asian American surnames; this strategy
yielded a response rate  of  less  than 2%. The fifth  strategy in-
volved disseminating flyers at health fairs, senior centers, com-
munity events, and fundraisers.

Initiative researchers frequency-matched controls to cases by Asi-
an country of origin (Chinese, Filipina, and other Asian) and age
(20–39, 40–59, and ≥60 y) in a 3:1 ratio of controls to cases. Re-
searchers found the control  sample to be representative of  the
overall population of Asian American women in the San Fran-
cisco Bay Area in comparisons of key demographic characterist-
ics with data from the California Health Interview Survey (CHIS)
(14).

Recruitment took place from March 2013 through October 2014
and yielded an analytical sample of 570 Asian American women
consisting of 132 cases and 438 controls. Survey data were collec-
ted through telephone interviews and self-administered question-
naires  in  English,  Chinese,  or  Tagalog.  Written  materials  for
Chinese and Tagalog were translated and independently back-
translated. Participants received a $30 check for completing the
telephone interview. Participants in the second-phase self-admin-
istered survey received an additional $15. Participants consisted of
Chinese (53%), Filipina (20%), and other Asian American (27%)
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women aged 22 to 87 (mean age, 52). Among immigrant women,
the average age at immigration was 22 (standard deviation, 19).
All study procedures were approved by the ethical review boards
at the Cancer Prevention Institute of California, University of Cali-
fornia–Los Angeles, and the University of California–Riverside.

Study variables

The outcome was breast cancer (1 = clinical diagnosis of breast
cancer; 0 = no diagnosis). The independent variable of interest was
nativity and percentage of life lived in the United States (US-born,
immigrant with ≥50% of life lived in the United States; immigrant
with <50% of life lived in the United States).

We  adjusted  for  the  following  established  breast  cancer  risk
factors: pregnancy history (age at first birth <25 y, age at first birth
25–29 y, age at first birth 30–34 y, age at first birth ≥35 y, never
had a pregnancy that lasted ≥7 months), family history of breast
cancer (1 = mother, sister, or daughter had breast cancer; 0 = no
immediate family member [mother, sister, or daughter] had breast
cancer), and menopausal status and use of hormone replacement
therapy (HRT) (premenopausal, postmenopausal and no history of
using HRT, postmenopausal and history of using HRT). We also
adjusted for BMI, calculated as the respondents’ reported weight
in kilograms divided by the square of their height in meters. We
adjusted for BMI because it is positively associated with higher
risk of breast cancer among postmenopausal women (13) and be-
cause higher BMI is also commonly associated with greater accul-
turation among immigrant  groups  (17).  We chose BMI cutoff
points (<23, 24–26, or ≥27) that are based on research that found
higher risk of chronic disease at lower BMIs among Asian popula-
tions than among the general population (18).

Additional covariates were socioeconomic status, operationalized
as education level (college graduate, some college, high school
diploma or less), home ownership (1 = homeowner; 0 = renter or
non-homeowner), and health insurance status (1 = public insur-
ance or not insured; 0 = private insurance). All study variables
were self-reported.

Statistical analysis

For each study variable, we calculated frequency and percentage
by breast cancer status. We then used unconditional logistic re-
gression to estimate odds ratios (ORs) and 95% confidence inter-
vals (CIs) of breast cancer risk. Models were minimally adjusted
for  age  group (20–39,  40–59,  and ≥60)  and country  of  origin
(Chinese,  Filipina,  and other)  (19).  Fully  adjusted  models  in-
cluded measures of socioeconomic status and known breast can-
cer  risk  factors:  education,  home ownership,  health  insurance
status, pregnancy history, family history of breast cancer, meno-
pausal status and HRT use, and BMI. We conducted analyses by

using Stata version 15 (StataCorp LLC). We conducted an addi-
tional sensitivity analysis, replacing percentage of life lived in the
United States with other measures that used age at immigration
(data available upon request). The results were similar when per-
centage of life lived in the United States was replaced with immig-
ration before and after age 18. We also examined the association
between breast cancer and immigration before or after menarche.
However, too few women in the sample immigrated before men-
arche for these results to be conclusive.

Additionally, we analyzed whether other risk factors were associ-
ated  with  breast  cancer,  including  physical  activity,  smoking
status, alcohol use, and oral contraceptive use. In this sample none
of these variables were associated with having breast cancer, and
they were excluded from the final model.

Results
A lower percentage of Asian American women with breast cancer
(17% [22 of 132]) were US-born compared with controls (33%
[144 of 438]) (Table). A greater percentage of Asian American
women with breast cancer (42% [56 of 132]) were immigrants and
lived more than 50% of their lives in the United States compared
with controls (25% [110 of 438]). The percentage of home owner-
ship was higher among Asian American women with breast can-
cer (77% [102 of 132]) than among controls (63% [276 of 438]).
Compared with controls, Asian American women with breast can-
cer also had a slightly higher percentage of private insurance, a
lower percentage of never being pregnant, a higher percentage of a
family history of breast cancer, and a higher percentage of being
premenopausal or being postmenopausal and having used HRT.

Minimally adjusted ORs show that immigrant Asian American
women  had  higher  risk  of  breast  cancer  than  US-born  Asian
American women (OR = 2.94 [95% CI, 1.65–5.21] for immigrant
Asian American women who lived ≥50% of their life in the United
States;  OR =  1.87  [95% CI,  1.03–3.37]  for  immigrant  Asian
American  women who lived  <50% of  their  life  in  the  United
States). The risk of breast cancer was only slightly higher among
immigrant Asian American women who lived ≥50% of their life in
the United States compared with immigrant Asian American wo-
men who lived <50% of their life in the United States (OR = 1.57
[95% CI, 0.99–2.50], P = .06), but the lower limit of the CI just in-
cluded the null. After we adjusted for potential confounders in the
fully adjusted model, immigrant Asian American women still had
higher risk of breast cancer than US-born Asian American women
(OR = 3.00 [95% CI, 1.56–5.75] for immigrant Asian American
women who lived ≥50% of their life in the United States; OR =
2.46 [95% CI, 1.21–4.99] for immigrant Asian American women
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who lived <50% of their life in the United States). We found no
difference in fully adjusted odds ratios of having breast cancer
between the 2 immigrant groups (OR = 1.22 [95% CI, 0.70–2.15]).

In the fully adjusted model, home ownership and having a high
school diploma or less were associated with greater breast cancer
risk. The association between education and breast cancer risk was
significant only after we adjusted for menopausal status, because
premenopausal women had higher levels of education than post-
menopausal women. Excluding either menopausal status or educa-
tion did not change the main estimated effect between breast can-
cer and nativity with percentage of life lived in the United States,
so we included both variables in the final model. Women who
gave birth to their first child when they were 35 or older had high-
er breast cancer risk than those who gave birth to their first child
when they were younger than 25. Having an immediate family
member with breast cancer was associated with higher odds of
having breast cancer. Premenopausal women had higher risk of
breast cancer than postmenopausal women who had never used
HRT.

Discussion
This study provides preliminary evidence that immigrant Asian
American women have a higher risk of breast cancer than US-born
Asian American women. This finding confirms our first hypothes-
is that breast cancer risk among Asian American women would
differ by nativity. However, this finding is contrary to earlier stud-
ies of Asian American populations in California showing that im-
migrants had lower rates of breast cancer than US-born women
(1,2).

Our findings did not  fully support  the second hypothesis,  that
greater percentage of life lived in the United States would be asso-
ciated with greater breast cancer risk among women who were im-
migrants, as suggested by prior research (1,20,21). The result for
the logistic regression model that controlled only for age and Asi-
an country of origin showed that greater percentage of life lived in
the United States was not significantly associated with greater
breast cancer risk, although the direction of the odds ratio sugges-
ted that there might be a slight association. Nevertheless, percent-
age of life lived in the United States was not associated with great-
er breast cancer risk after controlling for other variables in the
model.

The third hypothesis was that modifiable risk factors for breast
cancer — including pregnancy history, use of HRT, and BMI —
would attenuate the differences in breast cancer risk by nativity
and percentage of life lived in the United States. The association
between immigrant status and greater breast cancer risk remained,
even after adjusting for these known breast cancer risk factors.

Modifiable risk factors are often cited as possible reasons for in-
creased breast cancer risk that occurs with greater acculturation
(1,3,7). Our findings indicate that yet-unidentified risk factors may
exist among Asian American immigrants, leading to higher breast
cancer risk than among their US-born counterparts.

Questions remain about why immigrant Asian American women
had higher risk of breast cancer than US-born Asian American
women in our sample. Data from CHIS 2012 in the same geo-
graphic area found that among Asian Americans, immigrant wo-
men were more likely than US-born women to have had a mam-
mogram in the previous 2 years (63.2% vs 37.9%) (22), suggest-
ing that our findings may be in part due to higher rates of detec-
tion among immigrant women.

Secular changes in breast cancer risk factors and the resulting in-
creases in breast cancer rates in Asian countries, especially in af-
fluent areas, may further explain our finding (3,4). The current
Asian American immigrant population in the San Francisco Bay
Area may reflect trends among populations in Asia. CHIS data
show that the percentage of naturalized Asian Americans in the
San Francisco Bay Area with household incomes greater  than
$135,000 increased from 18% in 2005 to 42% in 2016 (23). Sever-
al studies have found higher socioeconomic status, measured by
income and education, to be associated with greater risk for breast
cancer (10,24).  Therefore,  recent Asian immigrants to the San
Francisco Bay Area may be arriving in the United States with
higher risk for breast cancer than was found previously.

Other findings in our study coincide with previous findings on
breast cancer among Asian American women. Greater breast can-
cer risk was associated with higher socioeconomic status, meas-
ured as home ownership and health insurance status (10,24). Giv-
ing birth to one’s first child when aged 35 or older, compared with
giving birth for the first time when younger than 25, was associ-
ated with higher risk for breast cancer (7,25). Having a family his-
tory of breast cancer was associated with higher risk of breast can-
cer (26). Premenopausal women, compared with postmenopausal
women who had never used HRT, had higher risk of breast cancer,
which  reflects  research  showing higher  rates  of  breast  cancer
among premenopausal Asian American women (1).

Our study had several limitations. One limitation was the relat-
ively small sample size. A second was that the case and control
subsamples were matched according to Asian country of origin, so
we were unable to disaggregate the various Asian American sub-
populations. A third limitation was the case-control design, which
did not allow us to examine trends over time. Lastly, our study
was conducted only in the San Francisco Bay Area, so our results
may not be generalizable to the larger population of Asian Ameri-
can women in the United States. The San Francisco Bay Area is

PREVENTING CHRONIC DISEASE VOLUME 16, E20

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   FEBRUARY 2019

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

4       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2019/18_0221.htm



unique in its relative affluence and the characteristics of the Asian
immigrants it attracts, so our findings may not apply to other areas
of the United States, especially less affluent areas. Nevertheless, as
with the research on breast cancer in Marin County in the San
Francisco Bay Area (27,28), the unique demographics of the re-
gion can point to important disease associations and lead to the
discovery of new risk factors. A major strength of this study was
the use of a population-based survey conducted in multiple lan-
guages that was designed to examine breast cancer risk among
Asian American women in the San Francisco Bay Area.

Clinicians who serve Asian American patients should be aware of
the potential trend of higher breast cancer risk among immigrant
Asian American women and allocate resources for breast cancer
treatment among this demographic accordingly. Interventions are
needed to increase breast cancer screening among both immigrant
and US-born Asian American women to prevent breast  cancer
from progressing. Immigrant Asian American women likely have
different barriers to screening and treatment than US-born Asian
American women, including language and culturally appropriate
care.

Future studies are needed to corroborate the novel findings of our
research. Studies using larger samples in broader geographic areas
should compare breast cancer risk among Asian Americans by
nativity and explore possible explanations for differences. Cross-
national studies that examine breast cancer risk in the country of
origin and upon immigrating to the United States would be useful.
Such research could illuminate our understanding of how breast
cancer risk changes over time, especially in an environment of in-
ternational migration and changing contextual risk factors. Such
investigations can lead to better breast cancer prevention activities,
especially among immigrant groups living in the United States.

Acknowledgments
We thank Dr  Pamela  Horn-Ross,  Dr  Thu Quach,  Asian Com-
munity Health Initiative staff members, community collaborators,
and study participants. This study was funded by the University of
California-Los Angeles 2016–2017 Dissertation Year Fellowship
and  the  University  of  California-Riverside  2017–2018
Chancellor’s Postdoctoral  Fellowship,  received by Brittany N.
Morey. Data collection and analyses were funded by a grant from
the California Breast Cancer Research Program (17UB-8602). The
collection of cancer incidence data was supported by the Califor-
nia Department of Public Health as part of the statewide cancer re-
porting program mandated by California Health and Safety Code
Section 103885; the National Cancer Institute’s Surveillance, Epi-
demiology,  and  End  Results  Program  under  contract
HHSN261201000140C awarded to the Cancer Prevention Insti-

tute of California, contract HHSN261201000035C awarded to the
U n i v e r s i t y  o f  S o u t h e r n  C a l i f o r n i a ,  a n d  c o n t r a c t
HHSN261201000034C awarded to the Public Health Institute; and
the Centers for Disease Control and Prevention’s National Pro-
gram of Cancer Registries, under agreement U58DP003862-01
awarded to the California Department of Public Health. The ideas
and opinions expressed herein are those of the authors. Endorse-
ment by the State of California, Department of Public Health the
National Cancer Institute, and the Centers for Disease Control and
Prevention or their contractors and subcontractors is not intended
nor implied. No copyrighted material,  surveys, instruments, or
tools were used.

Author Information
Corresponding Author: Brittany N. Morey, PhD, MPH, University
of California–Riverside, School of Public Policy, 900 University
Ave, 4111 CHASS Interdisciplinary South, Riverside, CA 92521.
Telephone: 714-356-4558. Email: brittany.morey@ucr.edu.

Author Affiliations: 1University of California–Riverside, School
of  Public  Policy,  Riverside,  California.  2University  of
California–Los  Angeles,  Fielding  School  of  Public  Health,
Department  of  Community  Health  Sciences,  Los  Angeles,
California.  3University  of  California,  Los  Angeles,  Fielding
School  of  Public  Health,  Department  of  Epidemiology,  Los
Angeles, California. 4Cancer Prevention Institute of California,
Fremont,  California.  5University  of  California,  San Francisco,
School of Medicine, Department of Epidemiology & Biostatistics,
San  Francisco,  California.  6University  of  California,  San
Francisco, Helen Diller Family Comprehensive Cancer Center,
San  Francisco,  California.  7Stanford  University  School  of
Medicine,  Center  for  Biomedical  Ethics,  Stanford,  California.
8Rise Up Solutions, San Francisco, California. 9Hawai‘i Public
Health Institute, Honolulu, Hawai‘i. 10University of California,
Berkeley,  Health  Research  for  Action,  Berkeley,  California.
11Ravenswood Family Health Center, East Palo Alto, California.

References
Gomez SL, Quach T, Horn-Ross PL, Pham JT, Cockburn M,
Chang ET,  et  al.  Hidden breast  cancer  disparities  in  Asian
women:  disaggregating  incidence  rates  by  ethnicity  and
migrant  status.  Am  J  Public  Health  2010;100(Suppl
1):S125–31.

  1.

Stanford JL, Herrinton LJ, Schwartz SM, Weiss NS. Breast
cancer incidence in Asian migrants to the United States and
their descendants. Epidemiology 1995;6(2):181–3.

  2.

PREVENTING CHRONIC DISEASE VOLUME 16, E20

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   FEBRUARY 2019

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2019/18_0221.htm • Centers for Disease Control and Prevention       5



DeSantis CE, Bray F, Ferlay J, Lortet-Tieulent J, Anderson
BO, Jemal A. International variation in female breast cancer
incidence and mortality rates. Cancer Epidemiol Biomarkers
Prev 2015;24(10):1495–506.

  3.

Shin H-R, Joubert C, Boniol M, Hery C, Ahn SH, Won Y-J, et
al. Recent trends and patterns in breast cancer incidence among
Eastern  and  Southeastern  Asian  women.  Cancer  Causes
Control 2010;21(11):1777–85.

  4.

Fan L, Strasser-Weippl K, Li J-J, St Louis J, Finkelstein DM,
Yu K-D, et  al.  Breast  cancer in China. Lancet Oncol 2014;
15(7):e279–89.

  5.

Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al.
Cancer  statistics  in  China,  2015.  CA Cancer  J  Clin  2016;
66(2):115–32.

  6.

Anderson KN, Schwab RB, Martinez ME. Reproductive risk
factors and breast cancer subtypes: a review of the literature.
Breast Cancer Res Treat 2014;144(1):1–10.

  7.

Moore SC, Lee IM, Weiderpass E, Campbell PT, Sampson JN,
Kitahara  CM,  et  al.  Association  of  leisure-time  physical
activity with risk of 26 types of cancer in 1.44 million adults.
JAMA Intern Med 2016;176(6):816–25.

  8.

Fry R.Today’s newly arrived immigrants are the best-educated
ever. Washington (DC): Pew Research Center; 2015. http://
www.pewresearch.org/fact-tank/2015/10/05/todays-newly-
arrived-immigrants-are-the-best-educated-ever/.  Accessed
January 9, 2019.

  9.

Yost  K,  Perkins  C,  Cohen  R,  Morris  C,  Wright  W.
Socioeconomic status and breast cancer incidence in California
for different race/ethnic groups. Cancer Causes Control 2001;
12(8):703–11.

10.

Gomez SL, Von Behren J, McKinley M, Clarke CA, Shariff-
Marco S, Cheng I, et al. Breast cancer in Asian Americans in
California, 1988–2013: increasing incidence trends and recent
data on breast cancer subtypes. Breast Cancer Res Treat 2017;
164(1):139–47.

11.

Sung H,  Rosenberg PS,  Chen W-Q, Hartman M, Lim WY,
Chia KS, et al. Female breast cancer incidence among Asian
and Western populations: more similar than expected. J Natl
Cancer Inst 2015;107(7):djv107.

12.

Gaudet  MM,  Carter  BD,  Patel  AV,  Teras  LR,  Jacobs  EJ,
Gapstur  SM.  Waist  circumference,  body  mass  index,  and
postmenopausal  breast  cancer  incidence  in  the  Cancer
Prevention Study-II Nutrition Cohort. Cancer Causes Control
2014;25(6):737–45.

13.

Wong CK, Horn-Ross PL, Gee GC, Shariff-Marco S, Quach T,
Allen L, et al. Strategies for recruiting representative samples
of Asian Americans for a population-based case-control study.
J Epidemiol Community Health 2016;70(10):974–82.

14.

US Census Bureau. Profile of general population and housing
characteristics:  2010,  2010  Census  summary  file  1,  in
Alameda, Contra Costa, San Francisco, San Mateo, and Santa
Clara counties in California. 2010. [Generated using American
FactFinder.] http://factfinder.census.gov. Accessed February 4,
2018).

15.

Fletcher  RH,  Fletcher  SW,  Fletcher  GS.  Clinical
epidemiology:  the  essentials.  Baltimore  (MD):  Lippincott
Williams & Wilkins; 2012.

16.

Ro A, Bostean G. Duration of U.S. stay and body mass index
among  Latino  and  Asian  immigrants:  a  test  of  theoretical
pathways. Soc Sci Med 2015;144:39–47.

17.

WHO Expert Consultation. Appropriate body-mass index for
Asian  populations  and  its  implications  for  policy  and
intervention strategies. Lancet 2004;363(9403):157–63.

18.

Pearce  N.  Analysis  of  matched  case-control  studies.  BMJ
2016;352:i969.

19.

Keegan  TH,  Gomez  SL,  Clarke  CA,  Chan  JK,  Glaser  SL.
Recent trends in breast cancer incidence among 6 Asian groups
in the Greater Bay Area of Northern California. Int J Cancer
2007;120(6):1324–9.

20.

Ziegler RG, Hoover RN, Pike MC, Hildesheim A, Nomura
AMY, West DW, et al. Migration patterns and breast cancer
risk  in  Asian-American  women.  J  Natl  Cancer  Inst  1993;
85(22):1819–27.

21.

UCLA Center  for  Health Policy Research.  AskCHIS 2012.
Mammogram screening  history  among  female  non-Latino
Asian  women  ages  20–80  in  Alameda,  Contra  Costa,  San
Francisco, San Mateo, Santa Clara. http://ask.chis.ucla.edu.
Accessed February 4, 2018.

22.

UCLA Center for Health Policy Research. AskCHIS 2005 and
2016. Annual household income of Asians by citizenship and
immigration status in Santa Clara, Alameda, Contra Costa, San
Francisco,  San  Mateo.  http://ask.chis.ucla.edu.  Accessed
February 4, 2018.

23.

Palmer  JR,  Boggs  DA,  Wise  LA,  Adams-Campbell  LL,
Rosenberg L.  Individual  and neighborhood socioeconomic
status  in  relation  to  breast  cancer  incidence  in  African-
American women. Am J Epidemiol 2012;176(12):1141–6.

24.

Kobayashi  S,  Sugiura  H,  Ando  Y,  Shiraki  N,  Yanagi  T,
Yamashita H, et al.  Reproductive history and breast cancer
risk. Breast Cancer 2012;19(4):302–8.

25.

Phipps AI, Buist DSM, Malone KE, Barlow WE, Porter PL,
Kerlikowske K, et al. Family history of breast cancer in first-
degree relatives and triple-negative breast cancer risk. Breast
Cancer Res Treat 2011;126(3):671–8.

26.

Clarke CA, Glaser SL, West DW, Ereman RR, Erdmann CA,
Barlow JM, et al. Breast cancer incidence and mortality trends
in  an affluent  population:  Marin  County,  California,  USA,
1990–1999. Breast Cancer Res 2002;4(6):R13.

27.

PREVENTING CHRONIC DISEASE VOLUME 16, E20

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   FEBRUARY 2019

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2019/18_0221.htm



Ereman RR, Prebil LA, Mockus M, Koblick K, Orenstein F,
Benz C, et al. Recent trends in hormone therapy utilization and
breast cancer incidence rates in the high incidence population
of  Marin  County,  California.  BMC  Public  Health  2010;
10(1):228.

28.

PREVENTING CHRONIC DISEASE VOLUME 16, E20

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   FEBRUARY 2019

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2019/18_0221.htm • Centers for Disease Control and Prevention       7



Table

Table. Characteristics and Associations of Breast Cancer Risk With Nativity and Percentage of Life Lived in the United States Among a Sample (N = 570) of Asian
American Women in the San Francisco Bay Area, Asian Community Health Initiative, 2013–2014

Characteristic

No. (%)a Risk of Breast Cancer, OR (95% CI)

Breast Cancer Cases
(n = 132)

Controlsb

(n = 438)
Adjusted for Age and Country

of Originc Fully Adjustedd

Nativity and percentage of life lived in United Statese

US-born 22 (17) 144 (33) 1 [Reference] 1 [Reference]

Immigrant, ≥50% of life in United States 56 (42) 110 (25) 2.94 (1.65–5.21) 3.00 (1.56–5.75)

Immigrant, <50% of life in United States 54 (41) 184 (42) 1.87 (1.03–3.37) 2.46 (1.21–4.99)

Education

College graduate 81 (61) 275 (63) 1 [Reference] 1 [Reference]

Some college 21 (16) 87 (20) 0.71 (0.41–1.23) 1.10 (0.59–2.06)

High school diploma or less 30 (23) 76 (17) 1.01 (0.60–1.71) 2.27 (1.12–4.58)

Home ownershipe

Renter or non-homeowner 30 (23) 162 (37) 1 [Reference] 1 [Reference]

Homeowner 102 (77) 276 (63) 2.37 (1.48–3.81) 2.21 (1.23–3.97)

Health insurance

Private insurance 102 (77) 310 (71) 1 [Reference] 1 [Reference]

Public insurance or not insured 30 (23) 128 (29) 0.47 (0.28–0.77) 0.50 (0.26–0.98)

Pregnancy historye

Age at first birth <25 y 18 (14) 81 (18) 1 [Reference] 1 [Reference]

Age at first birth 25–29 y 46 (35) 101 (23) 2.34 (1.23–4.48) 1.90 (0.93–3.85)

Age at first birth 30–34 y 24 (18) 95 (22) 1.54 (0.74–3.18) 0.91 (0.41–2.04)

Age at first birth ≥35 y 21 (16) 41 (9) 3.21 (1.46–7.05) 3.14 (1.29–7.63)

Never had a pregnancy that lasted ≥7
months

23 (17) 120 (27) 1.24 (0.60–2.56) 1.15 (0.51–2.59)

Any family history of breast cancere,f

No 100 (76) 384 (88) 1 [Reference] 1 [Reference]

Yes 32 (24) 54 (12) 2.05 (1.24–3.38) 2.45 (1.38–4.36)

Menopausal status and use of HRT

Postmenopausal, no HRT 41 (31) 196 (45) 1 [Reference] 1 [Reference]

Premenopausal 71 (54) 213 (49) 9.27 (3.86–22.2) 10.9 (4.40–26.9)

Postmenopausal, used HRT 20 (15) 29 (7) 2.15 (1.06–4.36) 2.04 (0.93–4.48)

Abbreviation: HRT, hormone replacement therapy.
a Percentages may not add to 100% because of rounding.
b Asian American women in the San Francisco Bay Area without a diagnosis of breast cancer.
c Each variable entered individually into a logistic regression model adjusted for age group (20–39, 40–59, or ≥60 years) and country of origin (Chinese, Filipina, or
other Asian).
d Logistic regression model adjusted for age group, country of origin, and all variables in the table.
e Number of breast cancer cases and controls differed significantly on this variable on the basis of χ2 test (P < .05).
f Family history was defined as a mother, sister, or daughter with breast cancer.
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(continued)

Table. Characteristics and Associations of Breast Cancer Risk With Nativity and Percentage of Life Lived in the United States Among a Sample (N = 570) of Asian
American Women in the San Francisco Bay Area, Asian Community Health Initiative, 2013–2014

Characteristic

No. (%)a Risk of Breast Cancer, OR (95% CI)

Breast Cancer Cases
(n = 132)

Controlsb

(n = 438)
Adjusted for Age and Country

of Originc Fully Adjustedd

Body mass index, kg/m2

<23 61 (46) 221 (50) 1 [Reference] 1 [Reference]

23–26 53 (40) 143 (33) 1.29 (0.83–1.98) 1.47 (0.90–2.41)

≥27 18 (14) 74 (17) 0.84 (0.46–1.55) 1.02 (0.52–2.02)

Abbreviation: HRT, hormone replacement therapy.
a Percentages may not add to 100% because of rounding.
b Asian American women in the San Francisco Bay Area without a diagnosis of breast cancer.
c Each variable entered individually into a logistic regression model adjusted for age group (20–39, 40–59, or ≥60 years) and country of origin (Chinese, Filipina, or
other Asian).
d Logistic regression model adjusted for age group, country of origin, and all variables in the table.
e Number of breast cancer cases and controls differed significantly on this variable on the basis of χ2 test (P < .05).
f Family history was defined as a mother, sister, or daughter with breast cancer.
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