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Abstract
Background—Little information is available on the breast cancer screening behavior of
Cambodian American women.

Methods—We identified households from multiple sources using Cambodian surnames and
conducted a cross-sectional survey, administered by bilingual and bicultural interviewers. Breast
cancer screening stages of adoption were examined based on concepts from the transtheoretical
model of behavioral change.

Results—Our response rate was 73% (398 women in clinical breast exam (CBE) analysis, and 248
in mammography analysis) with approximately 25% each in the maintenance stage. We found
significant associations between screening stage with physician characteristics. Asian American
female physician increased the likelihood of being in the maintenance stage (CBE, OR = 10.1, 95%
CI 2.8–37.1; mammogram, OR = 74.7, 95% CI 8.3–674.6), compared to Asian American male
physician with precontemplation/contemplation stage as our referent outcome.

Conclusion—Results from this study support the need to promote regular breast cancer screening
among Cambodian American women. © 2002 International Society for Preventive Oncology.
Published by Elsevier Science Ltd. All rights reserved.
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1. Introduction
Breast cancer is the most common major malignancy among Asian American women [1–6].
Although the incidence of breast cancer among Asian American women is low compared to
white women, breast cancer risk for Asian American women increases after migration to the
United States (US) [7–9]. In fact, the risk of breast cancer for Asian American women born in
the US approaches that of the white population [8].

*Corresponding author. Tel.: +1-206-731-4236; fax: +206-731-6097. E-mail address: shinping@u.washington.edu (S.-P. Tu)..

NIH Public Access
Author Manuscript
Cancer Detect Prev. Author manuscript; available in PMC 2006 October 6.

Published in final edited form as:
Cancer Detect Prev. 2002 ; 26(1): 33–41.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Studies have demonstrated varying breast cancer screening rates among Asian American ethnic
groups [10–23]. It has also been postulated that the low utilization of breast cancer screening
may be responsible for the higher proportion of Asian American women diagnosed with larger
tumors (>1 cm) [24].

The 1990 census estimated 150,000 Cambodians living in the US [25]. The majority of
Cambodians migrated to the US as a result of political and personal persecution imposed by
the Khmer Rouge regime during the 1970s. Coming from a predominantly agrarian society,
Cambodians are especially unfamiliar with Western culture, institutions, and biomedical
concepts of early detection [26,27].

Little information is available on breast cancer screening behavior in the Cambodian American
population. Our recent report showed higher rates of breast cancer screening compared to
earlier reports of Cambodian American women [22]. Recent screening levels, however, were
low. Song and Fletcher reported low re-screening rates among minority women, including
Asian Americans; their study, however, did not examine specific Asian ethnic groups [28].

The transtheoretical model of behavioral change has been used to assess and promote breast
cancer screening [29–35]. This framework has also been applied to minority groups,
specifically African American and Hispanic women [32,36–41]. Tailored intervention using
stage-matched materials have been shown to improve mammography use [34,35,37,42]. Only
two published studies have described screening behavior in Southeast Asian women based on
the transtheoretical framework [13,43]. To our knowledge, this is the first report on the breast
cancer screening stages of adoption among Cambodian American women.

Using concepts from the transtheoretical model of behavioral change, our aim was to describe
breast cancer screening stages of adoption in a Cambodian American community, and to
identify factors associated with each stage in this underserved community (Table 1).

2. Methods
This study was approved by the Human Subjects Committee of the Fred Hutchinson Cancer
Research Center, and all participants provided an informed consent prior to completing the
survey.

2.1. Study sample
Seattle’s Cambodian population is concentrated in a few neighborhoods in the southern part
of the city [25,44]. As described in our earlier paper, we constructed a sampling frame based
on multiple sources of household data to recruit a representative sample of Cambodian
American women living in this geographic area (the target area defined by ZIP codes) [22].
Our sources consisted of electronic listings of all Asian clients of the Seattle Housing Authority
and King County Housing Authority, a computer database of motor vehicle licenses from the
State of Washington, and two compact-disc read only memory (CD-ROM) telephone directory
databases (Select Phone and Phone Disk). All households with ZIP codes corresponding to the
target area were linked to a database of more than 1000 known or potential Cambodian
surnames. To eliminate duplicate entries, linked records were merged from these sources
according to street addresses. Our final sampling frame contained 2145 households
provisionally determined to be Cambodian as described above. From this sampling frame, we
selected 1365 households located in geographically-defined neighborhoods known to have a
high density of Cambodians.
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2.2. Survey methods
To publicize the survey, we distributed Khmer language posters in community settings (e.g.
Cambodian owned grocery stores and restaurants). An introductory letter printed in Khmer
and English was also mailed to each of the study households. From late 1997 to early 1998
bilingual and bicultural Cambodian American women administered face-to-face interviews in
participants’ homes. Participants were given the option of answering the survey questions in
either Khmer or English.

Cambodian women (18 years of age or older) were eligible to complete the questionnaire. In
households with two or more age-eligible women, interviewers requested to interview the
oldest woman. This approach was used instead of a random selection algorithm because
attempts to enumerate household members have been shown to reduce response rates in Asian
populations [45]. Interviewers made up to five attempts at contacting each household (at least
once during the daytime, evening, and weekend).

2.3. Survey instrument
The survey included several socio-demographic items: age, marital status, educational level,
location of birth, type of housing (i.e. government-subsidized versus other), employment status,
and religion. To accommodate cultural sensitivity on questions of household income, type of
housing was used as a proxy for economic status. Survey questions on acculturation consisted
of: how many years the women had lived in the US, their age at immigration, and whether or
not they spoke English fluently.

Included in the survey were questions on breast cancer screening behavior and intentions.
Screening behavior was identified for clinical breast exam (CBE) and mammography
screening. Women were asked whether they had ever had breast cancer screening and, if so,
the interval since their last screening. Women who had never been screened were asked if they
had ever thought about breast cancer screening and, if so, whether they thought about getting
screened. Those who had received breast cancer screening were also asked if they planned to
get the screening test in a specified interval (next 12 months for CBE, and next 2 years for
mammogram).

Taylor et al. reported our earlier qualitative study addressing cervical cancer screening. Results
showed that Cambodian women’s preventive and traditional beliefs versus biomedical
orientations were important determinants of early detection behavior [46]. Health belief
questions were, therefore, included in the study. These questions queried whether women
believed: illness is a matter of karma; illness is a matter of fate; women should have regular
check-ups; some diseases are caused by wind; coin rubbing is the best treatment for some
diseases; cancer is curable; and some American medicines are too strong for Cambodian
people.

We also included items addressing access to health services. Women were questioned if they
had ever received prenatal services in the US, and whether they had a regular medical provider.
The association of physician gender and ethnicity with screening participation has been
demonstrated in some studies [4,22,46]. We, therefore, selected these items for our breast
cancer screening study. Questions on access, such as problems with transportation, finding
medical interpreters, and concerns about costs were also included in the survey.

All items on the survey were developed in English and translated into Cambodian. To ensure
lexical equivalence, all questions were back translated into English and subsequently pre-tested
[47]. Since many Cambodian Americans have little or no formal education [25], the questions
and response options were intentionally made as simple as possible.
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3. Data analysis
The CBE analyses included all women 18 years of age or older. Since current breast cancer
screening guidelines of the American Cancer Society and the National Cancer Institute
recommend that women aged 40 years and older should have regular mammograms [48,49],
we restricted the mammography screening analyses to women who were 40 years of age and
older.

Classification of women into breast cancer screening stages of adoption was based upon the
classification proposed by McPhee et al. from the Pathways to Early Cancer Detection Project
[13]. Because of the different recommendations for CBE and mammography screening at the
time of this study, the relapse, action, and maintenance stages of adoption involved different
intervals for the two tests (Table 1).

Due to the small number of women in the contemplation stage, precontemplators and
contemplators were combined into one category for the bivariate and multivariate analyses.
Bivariate analyses were conducted using a Chi-square test and, when necessary, Fisher’s exact
test [50]. We used polytomous logistic regression models to determine independent
associations between a woman’s characteristics and breast cancer screening stages of adoption.
This method allows the relationship between a categorical outcome and a set of covariates to
be examined when the outcome has two or more categories of interest [51]. As a tool to build
a summary model, we used a stepwise variable selection approach with a 0.15 significance
level for entry into the model and 0.05 for retention in the model.

4. Results
4.1. Study group

Four hundred and thirteen women completed the survey. Our total household response rate
was 73% (Table 2). Out of the households that were reachable and known to be eligible, 89%
agreed to participate. Six women reported a personal history of breast cancer, while another
six women did not report their age. Among the remaining 401 women, three did not indicate
whether or not they had ever had a CBE and were excluded from the CBE analysis (n = 398).
In addition, 249 of the 401 women were of ages 40 years or older. Among these 249 women,
1 did not respond to the mammography screening questions, so data from this participant were
excluded from the mammography analysis (n = 248).

In all, responses from 400 women were examined for screening behavior. The mean age of the
participants was 45 years with 38% under 40 years of age. Participants had lived in the US for
an average of 13 years, and 84% had resided in the US for 10 or more years at the time of the
survey. Eighty-nine percent of the women were Buddhist and 14% were born in the urban city
of Phnom Penh. Thirty-six percent of the participants were previously married and 46% were
currently married. Forty-two percent of the women reported receiving no formal education and
86% of the women had health insurance. Among these women, 70% had insurance through
Medicare, Medicaid, or state-subsidized health insurance. Finally, 66% of the women reported
living in housing that was subsidized for low-income families.

4.2. Bivariate analyses
4.2.1. Clinical breast exam—Table 3 summarizes our bivariate analysis results. The
following socio-demographic and acculturation variables were significantly associated with
CBE stages of adoption: age, education, marital status, age at immigration, and proportion of
life in the US. Among health belief variables, the belief that cancer is curable was associated
with more favorable CBE stages of adoption. Male physician gender, Asian American
physician ethnicity, having transportation problems, and having never received prenatal care
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in the US were all negatively associated with CBE stages of adoption. Having problems finding
childcare was also significantly associated with CBE screening behavior.

4.2.2. Mammography screening—Among the socio-demographic variables, number of
years in the US was positively associated with mammography screening stage of adoption.
Among health belief variables, the belief that coin rubbing was the best treatment for some
diseases was negatively associated with stage of adoption, while the belief that cancer is curable
was favorably associated. Additional variables positively associated with mammography
stages of adoption included female physician gender and non-Asian physician ethnicity, as
well as having health insurance.

4.3. Multiple regression analysis
Physician gender and ethnicity had statistically significant associations with the stages of
adoption of both screening modalities (Table 3). As with our earlier study, we created a
physician characteristics variable in the regression analysis that crossed physician gender and
ethnicity variables: Asian American female; non-Asian female; non-Asian male; Asian
American male; and no regular physician [22].

Results of the logistic regression analyses are reported in Tables 4 and 5. In these analyses, all
odds ratios are relative to women in the combined precontemplation/contemplation stage. It
should be noted that the odds ratios for other stage comparisons can be calculated by simple
division [51].

4.3.1. Clinical breast exam—For CBE, physician characteristics, belief cancer is curable,
prenatal care in the US, education, being a Buddhist, age at immigration, and problems with
transportation entered into our stepwise regression model. Having an Asian American female
physician, or a non-Asian physician of either gender, resulted with significantly higher odds
of women in the action and maintenance stages, when compared to women with Asian
American male physicians. The belief that cancer is curable also resulted with a higher odds
ratio for the maintenance stage. Women who received prenatal care in the US or had some
formal education were more likely to be in the maintenance stage. Although the odds ratios
for women who were Buddhist suggest higher stages of screening adoption as compared to
non-Buddhists, the comparisons were not statistically significant. Also, women who
immigrated between the ages of 20 and 39 years had higher odds of being in the action stage,
while women who reported problems with transportation were significantly less likely to be
in the maintenance stage.

4.3.2. Mammography screening—Only four variables were statistically significant in our
final logistic regression model for mammography screening stages of adoption: physician
characteristics, belief cancer is curable, health insurance, and years in the US. Again, women
with Asian American female physicians were significantly more likely to be in the action and
maintenance stages, as compared to women with Asian American male physicians. Although
the point estimates for the belief that cancer is curable were greater than one, they were not
statistically significant. Of note, women who had public health insurance had a higher odds of
being in the relapse stage, although not statistically significant, and women who had resided
in the US for 10 or more years were more likely to be in the relapse or maintenance stage.

5. Discussion
To our knowledge, this is the first study addressing breast cancer stages of adoption in
Cambodian women. Hedeen et al. had found a higher proportion of women who were diagnosed
with tumors greater than 1 cm among Asian Americans when compared to white women in
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the US [24]. They postulated that this finding may be attributed to lower utilization of breast
cancer screening among Asian American women. Although our previously published research
showed breast cancer screening among Cambodian American women had increased since
earlier reports by Yi [15], and Kelly et al. [52] it remained to be determined whether Cambodian
American women have adopted regular screening and whether stage-matched interventions
should be considered in this community.

Our survey found that only 26% of Cambodian American women were in the maintenance
stage for CBE, and 23% of women who were 40 years or older reported being in the
maintenance stage for screening mammography. These mammography maintenance rates were
comparable to reports of San Francisco and Sacramento Vietnamese women in 1993 [13]. The
proportion of women in our combined precontemplation/contemplation stage (almost one-third
for each screening method) was smaller than that of the Vietnamese study; however, the
proportion of Cambodian American women in the relapse stage was almost double that of
Vietnamese women in the same study [13].

Rakowski et al’s. stages of mammography adoption differs from the stage classifications used
in this study, precluding direct comparisons of our results to studies that used Rakowski et al’s.
stages of adoption [30]. In an earlier study by Rakowski et al., 10% of the women were in
precontemplation; 18% contemplation; 13% action; 36% maintenance; and 7% relapse [30].
A second study of community women in Washington State showed a greater proportion of
women in the maintenance stage (47–50%) [33]. In a recent study by Rimer et al., less than
8% of the women were in the precontemplation or relapse stage and 55% of the women were
in the action or maintenance stage [42]. This study of younger, predominantly white women
oversampled “non-adherent” women.

Among the variables examined in our study, only physician characteristics was consistently
associated with women being in the action and maintenance stages of CBE and mammography
screening. Women who had Asian American female physicians revealed statistically
significant associations with higher stages of screening adoption, as compared to women with
Asian American male physicians; similarly non-Asian physicians were also associated with
women being in the maintenance stage. These findings are consistent with our earlier results
showing Cambodian women with Asian American male physicians to be the least likely to
have undergone breast cancer screening (ever screened and recently screened) [22]. Although
the wide confidence intervals indicate that the odds ratios are unstable (reflecting our small
sample size), the lower confidence limits were still significantly greater than one.

These results suggest that Asian American physician practices may vary by gender. Although
this survey did not assess other physician characteristics or interview physicians regarding their
recommendations, it is likely that factors such as the country and period of medical training
may influence physicians’ preventive practice [22]. The preference of certain Asian American
groups to seek health care for acute problems has also been identified [53]. Recent studies
demonstrate that many Asian American physicians serving this population do not use
appointment systems and have high volume practices to accommodate their patients’ health
seeking behaviors [54,55].

When we examined CBE and mammography screening independently, health beliefs, as in
breast cancer is curable, and some acculturation variables did show statistically significant
associations with higher stages of screening adoption. Other variables, including some health
beliefs and acculturation, did not consistently correlate with screening. Although it has been
postulated that socio-economic status and acculturation are factors that may deter screening
among minority women, in this survey these variables were not significantly associated with
the stage of screening adoption after adjusting for other covariates in the model.
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Our study results must be interpreted in recognition of several potential limitations. First, we
cannot be certain that all Cambodians within the selected areas of Seattle with a high density
of Cambodians were identified by our surnames database. Second, our findings may not be
generalizable to other geographic regions or to Cambodians who do not reside in
neighborhoods where the proportion of Southeast Asians is high. Cambodian American women
residing in other and more affluent neighborhoods may have different screening behaviors.
Third, our results may be subject to inaccurate recall and acquiescence bias (i.e. over-reporting
of a behavior perceived as desirable) [4,45,56,57]. Fourth, our results may be an overestimate
of CBE and mammography stages of adoption, since non-respondents may under-utilize breast
cancer screening. Lastly, we focused on exploratory rather than confirmatory analysis,
therefore, the results of our multiple regression findings were not hypothesis-driven and will
need to be interpreted with care.

In summary, this study illustrates the need to determine screening based on the transtheoretical
model of behavioral change. Significant strides have been accomplished in promoting breast
cancer screening among Cambodian American women. With almost one-quarter of the
Cambodian women in each of the two relapse stages, interventions tailored by stage should be
explored so Cambodian American women can progress along the continuum of breast cancer
screening adoption and maintain positive screening behaviors. With an increase in regular
screening practices, the current diagnostic pattern of larger breast tumors among Asian
American women may be reversed.
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