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Abstract

Few studies have examined social factors related to breast cancer screening in Asian Indian
women in the Midwestern US. This cross-sectional, community-based survey utilized constructs
of the Health Belief Model to examine factors associated with breast cancer screening among
Asian Indian women in metropolitan Detroit, Michigan. Of the 160 participants, 63.8% reported
receiving both a clinical breast exam and mammogram within the past 2 years. Women were more
likely to screen for breast cancer if they had a college education, lived in the US for more years,
perceived that breast cancer screening is useful in detecting breast cancer early, agreed that
mammography was important, and received a recommendation by a healthcare provider to get a
mammogram. These findings highlight the need for further research on regional differences in
breast cancer screening knowledge, behaviors and predictors among Asian Pacific Islanders
subgroups such as Asian Indian women who recently immigrated to the US.
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Introduction

Asian and Pacific Islanders (APIs) are one of the fastest growing racial/ethnic groups in the
US [1, 2] and breast cancer is the leading cancer among women of many API subgroups [3].
Although breast cancer incidence and mortality among API women are less than many other
racial/ethnic groups [4], immigrating to the US and adopting a western lifestyle are
associated with an increased incidence of breast cancer for APIs [5-8]. Asian Indians
compose the third largest API population, accounting for 16% of the total APl population
[9]. Asian Indian is a term used by the US Census Bureau to describe Americans who trace
their heritage to India and to distinguish people from India from American Indians or Native
Americans. Among Asian Indian women, breast cancer is the leading cancer in both
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incidence and mortality [5], and Asian Indian women living in the US have a higher breast
cancer incidence than Asian Indian women in India [10, 11].

Breast cancer screening is a means to detect breast cancer early and reduce related mortality
[11]. The American Medical Association (AMA), the American Cancer Society (ACS), the
American College of Obstetricians and Gynecologists (ACOG) and the US Preventive
Services Task Force (USPSTF) recommend mammography for women aged 40 plus
annually or biennially [12-14], and all but the USPSTF recommend clinical breast exams
(CBE) no less than once every 2 years for women 40 and over [14]. Despite the importance
of screening in detecting breast cancer, APl women have the lowest rates of mammography
nationally [15, 16] and do not meet the Healthy People 2010 objective of a mammography
screening rate of 70% among women aged 40 plus in the past 2 years [17]. In 2003, 58% of
API women compared to 63% of American Indian/Alaska Native women, 65% of Hispanic
women, 70% of black women and 70% of white women reported receiving a mammography
in the past 2 years [15].

Across ethnic groups, common barriers to mammography screening among women include:
having limited time and access to care (e.g., money, health insurance, and transportation);
lacking a usual source of care; receiving little or no encouragement or recommendation to
participate in screening by physicians or family; perceiving that mammograms are
inconvenient, uncomfortable, or dangerous; and believing that breast cancer is not a serious
illness [18]. Among Asian American women, lower educational attainment, limited English
proficiency, shorter length of residence in the US, karmic beliefs about cancer (belief that
cancer is a consequence of past misdeeds), and racial, ethnic, and cultural discordance with
providers have been associated with low adherence to screening guidelines [18, 19]. Among
Asian Indian women, modesty has been identified as a barrier to breast cancer screening
[20]. Modesty may influence a woman’s willingness to touch her own body, have a
practitioner perform a breast examination, or discuss screening with family or health care
providers [20]. This is similar to the finding among non-API women that emotional
variables (e.g., repression, cancer worry, and embarrassment) were barriers to breast cancer
screening [21].

In addition to this range of factors associated with lower rates of screening, some factors
have been found to be associated with increased screening among Asian Americans.
Recommendation by a healthcare provider was found to be associated with higher
mammography rates among Chinese, Filipino and Korean women [22], and receiving a
physician’s recommendation to have a mammaogram has been shown to be an important
predictor of screening even after controlling for patient characteristics [21, 23]. The
importance of receiving a physician’s recommendation for breast cancer screening is
consistent with findings from a qualitative study suggesting that physicians are trusted
sources of information in the South Asian population [24]. In the same study, provider
characteristics influenced South Asian women’s willingness to be screened for breast
cancer; however, no clear preference for specific provider characteristics emerged. Some
women stated that they would only consent to a breast examination by a female physician;
other women were hesitant to have a practitioner that shared the same cultural background,;
and still others were concerned only with the practitioner’s competence and sensitivity [24].
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In a review of studies of breast cancer risk among Asian American women, we found that
there have been few studies on South Asian or Asian Indian women’s breast cancer
screening behaviors. Of the studies reviewed, the majority have been conducted in New
York and California [9, 22, 25-27]. In these studies, mammography rates within the past 2
years were 56% and 61.3%, respectively [9, 25]. One study conducted in the Midwest on
Muslim women’s breast cancer screening perceptions, knowledge and behaviors included 49
API participants (49% of the sample) [28]. This study found that only 46.7% of all
participants received a CBE in the past 2 years and 44% received a mammogram in the past
2 years. Significant barriers to screening were perceived lack of money, lack of physician
recommendation to screen, fear of being diagnosed with breast cancer and preference for a
female practitioner. Another study conducted in the Midwest included a sample of 38 Asian
Indian women [26]. This study found that fewer than half of the participants (48%), received
a CBE in the last year and 70% received a mammogram in the last 2 years. Analyses of
these data, however, did not include correlations between barriers and screening practices or
the role of recommendation by healthcare providers to mammography attainment. These
limited data suggest that there may be regional differences in screening rates among Asian
Indian women. There are few published studies on factors affecting breast cancer screening
behaviors of Asian Indian women in the Midwest, specifically, the receipt of CBEs and
mammograms at recommended intervals for these women.

In this study, we seek to identify and explore factors that are associated with the self-
reported breast cancer screening attitudes and practices of Asian Indian women in a large
Midwestern metropolitan area, Detroit, Michigan, that has a high concentration of Asian
Indians [29] and Asian Indian medical providers [30]. Breast cancer screening studies for
API populations have used different screening guidelines, ranging from ever receipt of a
mammogram and CBE to annual or biennial mammogram and CBE [9, 25, 26]. Based on
national screening guidelines (AMA, ACS, ACOG, USPSTF), we measured screening
adherence per participant as their reported compliance with both a mammogram within the
past 2 years and a CBE within the past 2 years. We did not apply separate criteria for
participants at higher risk of breast cancer due to the complexity involved in determining
their risk status. For example, a woman aged 40 or older who had a family history of breast
cancer and had a mammogram and a CBE within the past 2 years would be considered
adherent to screening guidelines.

In our review of the scientific literature, emotional factors and cognitive variables congruent
with aspects of the Health Belief Model (HBM) were critical factors associated with breast
cancer screening. The Health Belief Model has been used in breast cancer screening
research in many populations [26, 28, 31], and it explains the adoption of health behaviors
by measuring the relative values of perceived threats, perceived benefits, perceived barriers,
cues to action and antecedent variables [32]. We will utilize the following selected
constructs from the Health Belief Model to predict breast cancer screening: antecedent
variables (demographic and healthcare characteristics), perceived barriers (obstacles to
engaging in the health behavior), perceived benefits (positive outcomes of a health
behavior), and a cue to action (stimulus to engage in a health behavior). This paper seeks to
examine the following aspects of Midwestern, Asian Indian women’s breast cancer
screening behavior:
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1. Toidentify antecedent variables that are associated with screening adherence;

2. To test which barriers to breast cancer screening are correlated with non-
compliance to screening guidelines;

3. To test which benefits are correlated with screening adherence

4. To test whether a recommendation from a healthcare professional (a cue to action)
to have a mammogram is associated with screening adherence; and

5. To identify a combination of variables (antecedent variables, barriers, etc.) that best
predict screening adherence.

Setting and Study Design

Asian Indians are the largest Asian subgroup in Michigan, due to a 70% increase between
1990 and 2000 [33]. Metropolitan Detroit has a population of over 4.4 million people, and
Asian Indians account for over 55,000 people or almost 40% of the Asian population in this
region of the state [29, 33]. In this tri-county area—Macomb, Oakland and Wayne—Asian
Indians are a significant proportion of the population. According to the Michigan
Department of Community Health Survey of Physicians (2007), 17% of active physicians in
the state of Michigan are APIs [30] of which many are Asian Indian. This makes it relatively
easy for Asian Indian women to receive care from an Asian Indian physician.

A cross-sectional, quantitative survey was administered to 205 Asian Indian women
between May 2007 and September 2007 to examine factors associated with breast cancer
screening in metro-Detroit (Macomb, Oakland and Wayne Counties). Nine sites were
utilized to reach women 35 and older who identify as Asian Indian and to sample recent
immigrants. The locations included five places of worship, including two that hosted health
fairs (representing 44% of participants), two community-wide events (33%), one event held
for women (17%), and one religious-community health fair at a hospital (6%). The sample
yielded a population that was heterogeneous with regard to religious affiliation, insurance
status, and age. Tote bags that included materials about breast cancer screening guidelines
and resources were provided to participants as incentives. Approximately 20% of women
approached declined to participate.

Questionnaires were administered orally by four trained female, Asian Indian interviewers
in English or in the participant’s preferred language. However, due to time constraints or
preference, some participants either read the questions or marked responses themselves. The
study materials were translated into Hindi by an individual fluent in Hindi and English, pre-
tested with members of the target population and revised accordingly. The survey and
consent forms were primarily administered in English and Hindi, though some were also
administered in Gujarati, Punjabi, and Urdu. In order to prevent exclusion of women based
on language, women whose native languages were Tamil and Telugu participated in the
study by having female family members translate questions for them. The language of
administration was not systematically recorded, but an estimated 35 women (17.1%) were
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administered the survey in a language other than English. Based on this estimate, the
language of administration did not yield statistically significant differences.

Questionnaire

Self-reported screening practices and demographic questions were adapted from the
Behavioral Risk Factor Surveillance System (2006) and from a questionnaire designed for
Muslim women, including Asian Indian women, in California to suit the target population
[Galal, personal communication, 34, 35]. We removed questions from the original survey
instrument that were specific to Islamic faith. We kept questions that addressed cultural
factors including modesty and indicators of barriers and benefits to screening. A number of
questions related to social support and family history were created by the first author. The
questionnaire included 63 items and was pre-tested with women belonging to the population
of interest. The aim of the pre-test was to enhance question comprehension and minimize
respondent burden taking into consideration time to complete the questionnaire and
participant discomfort.

The questionnaire measured self-reported mammography, clinical breast exam (CBE) and
breast self exam (BSE), future plans to get a CBE and mammogram, knowledge of
screening guidelines, perceived barriers, perceived benefits, perceived susceptibility, a cue
to action, cultural beliefs, family history of cancer and breast cancer, perceived relationship
between family history and cancer risk, social support and demographic information. The
study was approved by the University of Michigan Institutional Review Board Health
Sciences.

Sample Description

Women who (1) self-identified as Asian Indian (2) were 35 years of age or older and (3) did
not or had not ever had breast cancer were invited to complete the study questionnaire. Most
participants were between the ages of 40-59, grew up in India and identified as Hindu.
Almost all participants (86.2%) had earned more than a high school education and more than
half were employed. The mean number of years lived in the US was 18. Most women
reported not having any difficulty in meeting monthly payments for their bills (Table 1).

Adherence to screening was defined as: reported receipt of both a mammogram within the
past 2 years and a CBE within the past 2 years. Although women aged 35-39 were recruited
to participate, we excluded them from the analyses since they are not recommended to
screen by any national screening guidelines (AMA, ACS, ACOG, US-PSTF). We originally
sought to understand the future screening practices of younger women in addition to the
current and future screening practices of women 40 and older. However, inclusion of women
under 40 in this data analyses might have resulted in misrepresentation of screening
practices and factors associated with screening. Participants whose ages were missing were
also excluded. Of the original 205 women, data from 160 participants were included in the
analyses.
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Data Analysis

Results

Data were analyzed using the SPSS 15.0 software package with P-value <0.05 as the
threshold of significance.

Chi-squared analyses were used to test whether there were significant associations between
screening guideline adherence and (1) antecedent variables, (2) perceived barriers, (3)
perceived benefits and (4) cues to action. Antecedent variables included age, educational
attainment, employment status, religious affiliation, marital status, self-rated health status,
access to healthcare and years lived in the US. A t-test analysis was conducted to determine
the significance of the difference in the mean years lived in the US in relation to adherence.
The t-test was used because data on years lived in the US was recorded as a continuous
variable. Perceived barriers were grouped into three categories: barriers to breast self exam
and clinical breast exam (discomfort touching own breasts and preference for a female
doctor performing breast examination), barriers to mammography (mammogram perceived
as embarrassing, perception that mammograms are useful only when there are breast
problems, cost, fear of a mammogram and pain associated with a mammogram) and barriers
to healthcare access (transportation and language). Perceived benefits of breast cancer
screening were assessed using two measures: usefulness of breast cancer screening and
importance of getting a mammogram. The cue to action assessed was recommendation of
mammography by a healthcare practitioner.

Binary logistic regression was used to determine which variables best predicted adherence to
screening guidelines. Based on the chi-square analyses, all variables significantly associated
with mammography and CBE in the last 2 years were included in the initial model except
pain associated with a mammogram because there was little variance in the data which was
excluded. A backwards likelihood ratio analysis was performed to create a parsimonious
model predicting breast cancer screening guideline adherence. The following variables were
included: educational attainment, employment status, marital status, years lived in the US,
family physician, insurance status, language, transportation, perception that mammograms
are useful only when there are breast problems, usefulness of breast cancer screening,
importance of getting a mammogram and recommendation by a healthcare professional.

Table 2 illustrates the breast cancer screening practices of the 160 participants included in
the data analyses. One hundred and two (63.8%) participants reported receiving both a
mammogram and CBE in the last 2 years. A larger percentage of participants (71.2%)
reported ever having a mammogram and ever having a CBE. There is a 7.4% difference in
measuring participant adherence when comparing screening rates in the last 2 years versus
ever having screened.

Table 3 shows the association between screening adherence and antecedent variables (i.e.,
demographic and healthcare characteristics). Demographic characteristics significantly
associated with reporting receiving both a mammogram and CBE in the last 2 years were:
higher educational attainment, being either self-employed or employed for wages, being
married and having lived in the US for more years on average (24 years versus 10.7 years).
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Both healthcare characteristics examined (having a family physician and being insured)
were also significant.

Table 4 illustrates the association between screening adherence and barriers, benefits, and
the cue to action. Response categories were collapsed into a dichotomous variable,
combining strongly and somewhat agree into agree and somewhat and strongly disagree into
disagree. In terms of barriers to breast cancer screening, perceptions that a mammogram is
painful and that breast cancer screening is useful only when there are breast problems were
significantly negatively associated with screening adherence. Barriers that influenced access
to healthcare such as lack of transportation and language barriers were significantly
negatively associated with adherence. Perceived usefulness of breast cancer screening in
detecting breast cancer early and the relative importance of mammography were benefits
that were significantly positively associated with adherence. Recommendation of
mammography by a healthcare professional, the cue to action, was significantly positively
associated with adherence.

In the logistic regression analysis, only individuals with complete data were included (n =
147). All the variables significantly associated with screening in the bivariate analyses were
used in the initial model. According to the final model, select antecedent variables, both
benefits that were tested and the cue to action positively predicted self-reported
mammography and CBE in the last 2 years for Asian Indian women 40 and older. Women
with higher levels of educational attainment and that have lived in the US for more years are
more likely to adhere to screening guidelines. Women that perceive that breast cancer
screening is useful in detecting breast cancer early and give a high relative importance to
mammography are more likely to screen. Lastly women that receive a recommendation from
their provider to obtain a mammogram are more likely to screen. This model was able to
correctly predict whether or not a woman adheres to screening guidelines 81.6% of the time.
Those women with higher educational attainment, more years lived in the US, increased
perception of benefits and recommendation to screen for breast cancer from a practitioner
were more likely to screen (Table 5).

Additionally, in the logistic regression model, years lived in the US was significant. The
odds of breast cancer screening adherence increased by a factor of 1.044 for every additional
year lived in the US. Education and recommendation of mammography were significant,
and the odds of adherence increased by a factor of 6.66, with completion of graduate or
professional school compared to completion of elementary to high school. The odds of
breast cancer screening adherence increased by a factor of 0.16 if participants reported
receiving a recommendation to get a mammography by a healthcare professional.

Discussion

This study contributes to a limited body of research on Asian Indian women’s breast cancer
screening attitudes and practices focusing on women who reside in the Midwest. Uniquely,
we explore the knowledge and attitudes associated with breast cancer screening in relation to
screening practices based on national guidelines that include both a mammogram and CBE
within the last 2 years among a sample of an API subgroup. While a relatively small sample,
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our population of 160 Asian Indian women in metro-Detroit is one of the largest
community-based Midwestern samples to date in published literature to examine breast
cancer screening knowledge and attitudes that influence screening practices.

In this sample, over 60% (63.8%) of women adhered to CBE and mammography screening
guidelines. These rates of adherence to professional guidelines were consistent with those of
other studies conducted in the US of Asian Indian women [9, 25, 26]. Other studies in this
population base their results on screening adherence criteria that are less stringent, i.e., ever
having a mammogram and ever having a CBE. Our results show that the two analyses
produce similar results: there was a 7.4% difference between adherence criteria based on
ever screening (having both a mammogram and a CBE) versus screening within the past 2
years. However, we recommend using both mammogram and CBE within the past 2 years as
adherence criteria based on the national guidelines. In this population we found that the
results were similar, however, this might not be true in other API subgroups.

Overall the women in this study were highly educated, insured, employed, and financially
secure. Our logistic regression model shows that benefits when combined with specific
antecedent variables (i.e., education, years lived in the US and recommendation by a
physician) were the best predictors of screening. Therefore women from our sample did not
face many of the barriers that women with different demographic characteristics face, such
as recent immigrants. As has been found in other populations, our study participants who
lived in the US for a shorter period of time were less likely than those who lived in the US
for longer to adhere to screening guidelines [36—38]. We recommend that future studies
purposefully sample for women who do not adhere to screening guidelines to better
understand the variables and characteristics associated with their behavior, for example,
recency of immigration).

Our study sample’s CBE attainment rate in the last 2 years (68.1%) was higher than those
found in Chinese, Filipina, and Korean women [22, 35, 39] and other studies of Asian Indian
women [25, 26]. Similarly, the mammaography rate of our study population (68.1%) was
higher than the average for APIs overall [16] and samples of Chinese, Filipina and Korean
women [22, 38, 40, 41], yet still slightly below the Healthy People 2010 objective of 70%
[17].

One explanation for the relatively high screening rates in this sample was that participants
did not experience common barriers to breast cancer screening. Previous studies have
identified modesty as a barrier for breast cancer in Asian Indian samples [9, 26]. However,
we did not find that modesty was a barrier to breast cancer screening; i.e., participants did
not state a gender preference for their provider in the context of CBE nor did they find a
mammogram embarrassing. In order to better understand the conflicting results, further
exploration of modesty as a barrier is necessary. We also recommend exploring the
relationship between modesty and educational attainment, length of time in the US, and
family history. The literature suggests that high provider-patient cultural concordance is
associated with mammaography screening compliance in other API subgroups [18, 27, 42].
Cultural concordance in the Asian Indian population should be explored further. Qualitative
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methods that are designed to provide a comprehensive understanding of these factors may be
beneficial to the literature [43].

Our finding that a healthcare provider’s recommendation for a mammogram was an
important predictor of screening is consistent with previous studies [18, 44, 45] as well as
Healthy People 2010s objective to increase the percentage of primary care providers who
counsel patients about mammograms to 85% [17]. Since the literature indicates that
healthcare providers, especially physicians, are considered a trusted source of health
information in this population [24] which our study results confirm, educating providers on
the importance of recommending breast cancer screening, particularly mammograms, should
be a focus of health education.

We used a convenience sampling method in participant recruitment because of the
challenges of reaching this population; however, this sampling approach may have lead to
systematic bias. Women who are more highly educated, for example, may be more likely to
both participate in survey research and adhere to breast cancer screening guidelines [25].
Furthermore, a high proportion of study participants reported having a family history of
cancer (27.5%) and a family history of breast cancer (8.8%). These data are higher than
statewide rates of family history of cancer among Asian Americans (1.7%) [45]. Since
family history of breast cancer is a risk factor for the disease [39, 46], our study population’s
adherence rates may be influenced by the high rate of participants with a family history.
Although sites were chosen to promote diversity across a number of dimensions (e.g.,
socioeconomic position, religious affiliation and immigration), our sample of mostly
married, highly educated women primarily from India is not representative of Asian Indian
women in Michigan and similarly may not be for the Midwest or the US [47, 48]. However,
the fact that these women still did not screen at levels recommended by Healthy People 2010
highlights the complexity of factors that influence screening and suggest that more research
is needed on this population. Perceived susceptibility to breast cancer based on age, racial/
ethnic identity and family history and perceived severity of breast cancer may be considered
in future research. Additionally social support in seeking preventive healthcare, and
exploration of other barriers and benefits would be beneficial.

The use of self-reported data in face-to-face interviews may have resulted in further bias in
our results. Self-reported data is subject to recall bias, and the recall time frame in this study
may have resulted in inaccurate responses. Also, face-to-face interviews may have elicited
socially desirable responses; for example, participants might have over reported their
screening adherence because screening was clearly being discussed as a positive behavior.
Moreover, because these data were collected through multiple methods there might have
been inconsistency in questioning or recording responses.

Finally, although we included a measure of income in the questionnaire, the response
categories were designed to be non-intrusive because they were administered face-to-face in
a public setting. However, as a result, the measure provided data of limited accuracy to
analyze meaningfully. This is a limitation because we were unable to compare our results to
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other research that has examined the influence of income on breast cancer screening [9, 22,
26].

Conclusions

Our study of the breast cancer screening behaviors of a sample of Asian Indian women in
metro-Detroit highlights the need for more research on regional and subpopulation
differences in breast cancer knowledge, predictors, and screening. Future research should
examine the effects of cultural and gender concordance between Asian Indian women and
their healthcare providers on breast cancer screening. Future research should also examine

Su

bgroups of women who did not follow breast cancer screening recommendations, such as

recent immigrants. Finally, comparisons of the characteristics of Asian Indian women who

ad

References
1.

10

11.

12.

13.

14.

hered to screening guidelines versus those who did not will also be beneficial.

Reeves, T.; Bennett, C. Current population reports. US census bureau; 2003. The Asian and Pacific
Islander population in the United States: March 2002; p. 20-540.http://www.census.gov/
prod/www/abs/asian.html

. United States census bureau. Population division. US census bureau; Table 1: race and Hispanic or

Latino origin for the United States: 2000 to 2003. http://www.census.gov/Press-Release/www/
releases/img/cb04-98-tablel.pdf

. National cancer institute. 2008. http://www.cancer.gov/cancertopics/breasthealth. Accessed 2 Jun

2008

. 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. [PubMed: 7742407]

. Miller CA, Chu KC, Hankey BF, Ries LAG. Cancer incidence and mortality patterns among

specific Asian and Pacific Islander populations in the US. Cancer Causes Control. 2008; 19(3):227—
56. [PubMed: 18066673]

. Yu H, Harris RE, Gao YT, Gao R, Wynder EL. Comparative epidemiology of cancers of the colon,

rectum, prostate and breast in Shanghai, China versus the United States. Int J Epidemiol. 1991,
20(1):76-81. [PubMed: 2066247]

. Bernstein L, Miu A, Monroe K, Henderson B, Ross R. Cancer incidence among Filipinos in Los

Angeles County, 1972-1991. Int J Cancer. 1995; 63:345-8. [PubMed: 7591229]

. Deapen D, Liu L, Perkins C, Bernstein L, Ross RK. Rapidly rising breast cancer incidence rates

among Asian-American women. Int J Cancer. 2002; 99:747-50. [PubMed: 12115511]

. Islam N, Kwon SC, Senie R, Kathuria N. Breast and cervical cancer screening among South Asian

women in New York city. J Immigr Minor Health. 2006; 8(3):211-21. [PubMed: 16791531]

. Ghumare SS, Cunningham JE. Breast cancer trends in Indian residents and emigrants portend an
emerging epidemic for India. APJCP. 2007; 8(4):507-12. [PubMed: 18260720]

Parikh-Patel A, Mills PK, Jain RV. Breast cancer survival among South Asian women in
California. Cancer Causes Control. 2006; 17(3):262-72.

Leitch M, Dodd GD, Costanza M, Linver M, Pressman P, McGinnis L, et al. American Cancer
Society Guidelines for the early detection of breast cancer: update 1997. CA Cancer J Clin. 1997;
47:150-3. [PubMed: 9152172]

American college of obstetricians and gynecologists. Primary and preventive care: periodic
assessments. ACOG committee opinion 246; 2000.

Humphrey LL, Helfand M, Chan BK, Woolf SH. Breast cancer screening: a summary of the
evidence for the U.S. Preventive services task force. Ann Intern Med. 2002; 137:347-60.
[PubMed: 12204020]

J Immigr Minor Health. Author manuscript; available in PMC 2014 December 24.


http://www.census.gov/prod/www/abs/asian.html
http://www.census.gov/prod/www/abs/asian.html
http://www.census.gov/Press-Release/www/releases/img/cb04-98-table1.pdf
http://www.census.gov/Press-Release/www/releases/img/cb04-98-table1.pdf
http://www.cancer.gov/cancertopics/breasthealth

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Boxwala et al.

15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 11

National center for health statistics: health, United States, 2005 with chart book on trends in the
health of Americans. Hyattsville, MD: 2005.

American cancer society: cancer facts and figs 2008. Atlanta, GA: 2008.

. US. Department of health and human services. Office of disease prevention and health promotion.

(n.d.). Healthy people. 2010. http://www.health.gov/healthypeople/.. Accessed 8 Jun 2008
Gomez SL, Tan S, Keegan TH, Clarke CA. Disparities in mammographic screening for Asian
women in California: a cross-sectional analysis to identify meaningful groups for targeted
intervention. BMC Cancer. 2007; 7:201. [PubMed: 17961259]

Simon CE. Breast cancer screening: cultural beliefs and diverse populations. Health Soc Work.
2006; 31(1):36-43. [PubMed: 16550846]

Ahmad F, Cameron JI, Stewart DE. A tailored intervention to promote breast cancer screening
among South Asian women. Soc Sci Med. 2005; 60:575-86. [PubMed: 15550305]

Consedine NS, Magai C, Neuget Al. The contribution of emotional characteristics to breast cancer
screening among women from six ethnic groups. Prev Med. 2004; 38:64—77. [PubMed: 14672643]

Wu TY, Bancroft J, Guthrie B. An integrative review on breast cancer screening practice and
correlates among Chinese, Korean, Filipino and Asian Indian American women. Health Care
Women Int. 2005; 26(3):225-46. [PubMed: 15804695]

Brown RL, Baumann LJ, Helberg CP, Han Y, Fontana SA, Love RR. The simultaneous analysis of
patient, physician and group practice influences on annual mammography performance. Soc Sci
Med. 1996; 43:315-24. [PubMed: 8844934]

Bottorff J, Johnson JL, Bhagat R, Grewal S, Balneaves L, Clarke H, et al. Beliefs related to breast
health practices: the perceptions of South Asian women living in Canada. Soc Sci Med. 1998;
47(12):2075-85. [PubMed: 10075248]

Sadler GR, Dhanjal SK, Shah NB, Shah RB, Ko C, Anghel M, et al. Asian Indian women:
knowledge, attitudes and behaviors toward breast cancer early detection. Public Health Nurs.
2001; 18(5):357-63. [PubMed: 11559419]

Wu TY, West B, Chen YW, Hergert C. Health beliefs and practices related to breast cancer
screening in Filipino, Chinese and Asian-Indian women. Cancer Detect Prev. 2006; 30:58—66.
[PubMed: 16458452]

Lee M, Lee F, Stewart S, Mcphee S. Cancer screening practices among primary care physicians
serving Chinese Americans in San Francisco. West J Med. 1999; 170(3):148-55. [PubMed:
10214101]

Rahman S, Rahman S. Perceptions, knowledge and behavioral practices for breast cancer
prevention in Muslim women. Intl J Cancer Prev. 2008; 2(4):289-96.

United States census bureau. Table 2: population estimates for the 100 most populous metropolitan
statistical areas based on July 1, 2006, population estimates. 2005. Population estimates. Retrieved
on 27 Jul 2009

Michigan department of community health survey of physicians. public sector consultants Inc.;
2007. Prepared by

Yarbrough SS, Braden CJ. Utility of health belief model as a guide for explaining or predicting
breast cancer screening behaviours. J Adv Nurs. 2001; 33(5):677-88. [PubMed: 11298205]
Strecher, VJ.; Rosenstock, EVI. The health belief model. In: Lewis, FM.; Rimer, BK., editors.
Health behavior and health education: theory, research and practice. Jossey-Bass; San Francisco:
1997. p. 41-59.

Metzger, K.; Booza, J. Asians in the United States, Michigan and Metropolitan Detroit. Center for
urban studies, Wayne State University; 2002. Working paper series no. 7

Peek ME, Han JH. Disparities in mammography screening: current status, interventions and
implications. J Gen Intern Med. 2004; 12:184-94. [PubMed: 15009798]

Coe K, Harmon MP, Castro FG, Campbell N, Mayer JA, Elder P. Breast self-examination:
knowledge and practices of Hispanic women in two southwestern metropolitan areas. J
Community Health. 1994; 19:433-8. [PubMed: 7844248]

Yu MY, Hong OS, Seetoo AD. Uncovering factors contributing to under-utilization of breast
cancer screening by Chinese and Korean women living in the United States. Ethn Dis. 2003;
13(2):213-9. [PubMed: 12785418]

J Immigr Minor Health. Author manuscript; available in PMC 2014 December 24.


http://www.health.gov/healthypeople/

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Boxwala et al.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 12

Maxwell AE, Bastani R, Warda US. Demographic predictors of cancer screening among Filipino
and Korean immigrants in the United States. Am J Prev Med. 2000; 18:62-8. [PubMed:
10808984]

Henderson, BE.; Pike, MC.; Bernstein, L.; Ross, RK. Breast cancer. In: Schottenfeld, D.;
Fraumeni, JF., Jr, editors. Cancer epidemiology and prevention. Oxford University Press; New
York: 1996. p. 203-26.

Wismer BA, Moskowitz JM, Chen AM, Kang SH, Novotny TE, Min K, et al. Mammography and
clinical breast examination among Korean American women in two California counties. Prev Med.
1998; 27(1):144-51. [PubMed: 9465365]

Tu SP, Yasui Y, Kuniyuki AA, Schwartz SM, Jackson JC, Hislop GT, et al. Mammography
screening among Chinese-American women. Cancer. 2003; 97:1293-302. [PubMed: 12599238]

McPhee SJ, Stewart S, Brock KC, Bird JA, Jenkins CN, Pham GQ. Factors associated with breast
and cervical cancer screening practices among Vietnamese American women. Cancer Detect Prev.
1997; 21(6):510-21. [PubMed: 9398991]

Lincoln Y'S. Sympathetic connections between qualitative methods and health research. Qual
Health Res. 1992; 2(4):375-91.

Michigan department of community health and Michigan public health institute: special cancer
behavioral risk factor survey. 2004. www.michigancancer.org/PDFs/MCCReports/MCCReports-
SCBRFS-2004-012606.pdf

Lee-Lin F, Menon U, Pett M, Nail I, Lee S, Mooney K. Breast cancer beliefs andmammography
screening practices among Chinese American immigrants. JOGNN/NAACOG. 2007; 36(3):212—
21.

Asian Pacific Islander American health forum: diverse communities, diverse experiences. 2005.
www.apiahf.org/resources/pdf/Diverse%20Communities%20Diverse%20Experiences.pdf

United States Census Bureau. American fact finder fact sheet, profile of selected social
characteristics: Michigan. http://fact finder.census.gov/servlet/QTTable? _bm=y&-
geo_id=04000US26&-qr_name=DEC_2000_SF4_U_DP2&-ds_name=DEC_2000_SF4 U&-
_lang=en&-_sse=on.. Retrieved 30 April 2009

Centers for disease control and prevention (CDC): behavioral risk factor surveillance system
questionnaire. Department of health and human services, centers for disease control and
prevention; 2006.

Maxwell AE, Bastani R, Warda U. Mammography utilization and related attitudes among Korean-
American women. Women Health. 1998; 27(3):89-107. [PubMed: 9698640]

J Immigr Minor Health. Author manuscript; available in PMC 2014 December 24.


http://www.michigancancer.org/PDFs/MCCReports/MCCReports-SCBRFS-2004-012606.pdf
http://www.michigancancer.org/PDFs/MCCReports/MCCReports-SCBRFS-2004-012606.pdf
http://www.apiahf.org/resources/pdf/Diverse%20Communities%20Diverse%20Experiences.pdf
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US26&-qr_name=DEC_2000_SF4_U_DP2&-ds_name=DEC_2000_SF4_U&-_lang=en&-_sse=on
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US26&-qr_name=DEC_2000_SF4_U_DP2&-ds_name=DEC_2000_SF4_U&-_lang=en&-_sse=on
http://factfinder.census.gov/servlet/QTTable?_bm=y&-geo_id=04000US26&-qr_name=DEC_2000_SF4_U_DP2&-ds_name=DEC_2000_SF4_U&-_lang=en&-_sse=on

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Boxwala et al.

Table 1
Demographic characteristics of sample
n (%)
Age 35-39 42 (20.8)
40-49 56 (27.7)
50-59 60 (29.7)
>60 44 (21.8)
Total 202 (100)
Educational attainment Elementary— 28 (13.8)
completed high
school
College® 93 (45.8)
Graduate/ 82 (40.4)
professional
school
Total 203 (100)
Employment status Employedb 113 (55.4)
Homemaker 71 (34.8)
Unemployed 20(9.8)
Total 204 (100)
Marital status Married 187 (92.1)
Not married 16 (7.9)
Total 203 (100)
Religious affiliation® Hinduism 127 (62.9)
Islam 33 (16.3)
Sikhism 34 (16.8)
Other 8 (4.0)
Total 202 (100)
Place where participants grew up  India 184 (90.2)
us 10 (4.9)
Other 10 (4.9)
Total 204 (100)
Income Measure—"“how difficult ~ Extremely or 10 (5.0)
is it for you or your family to very difficult
meet the monthly payments on
your or your family’s bills?” Sogqlizvrm;tt;:‘ficult 42 (20.8)
Not difficultatall 150 (74.3)
Total 202 (~ 100)
Years lived in the US Mean years 18.02

aCollege includes completed college or technical/vocational school
bEmployed includes those who are employed for wages and self-employed

Other includes women who identify their religious affiliation with Jainism, Christianity or other

J Immigr Minor Health. Author manuscript; available in PMC 2014 December 24.

Page 13



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Boxwala et al.

Table 2
Breast cancer screening rates
n (%)
General screening Ever had a CBE 121 (75.6)
practices
Ever had a mammogram 124 (77.5)
Ever had both a CBE and 114 (71.2)
mammogram
Study screening Had last CBE within the past 109 (68.1)
adherence criteria 2 years

Had last mammogram within the 109 (68.1)
past 2 years

Total adherence to screening 102 (63.8)
guidelines (Had both a CBE and
mammogram within the past
2 years)
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Table 3

Select antecedent variables by breast cancer screening adherence

Adhere Do not P-value
(%) adhere (%)
Demographic characteristics
Age 40-49 35(62.5) 21(37.5) 0.374
50-59 42 (70) 18 (30)
>60 25(56.8) 19(43.2)
Total 102 (63.8) 58 (36.3)
Educational Elementary- 6(26.1) 17 (73.9) <0.001
attainment completed high
school
College 48 (65.8) 25(34.2)
Graduate or 48 (77.4) 14 (22.6)
professional
school
Total 102 (64.6) 56 (35.4)
Employment ~ Employed 60(73.2) 22(26.8) 0.004
status
Homemaker 27 (47.4) 30(52.6)
Unemployed 15 (75) 5 (25)
Total 102 (64.2) 57(35.8)
Marital status ~ Married 98 (67.1) 48 (32.9) 0.003
Not married 3(25) 9 (75)
Total 101 (58.1) 57 (41.9)
Religious Hinduism 64 (63.4) 37 (36.6) 0.782
affiliation
Islam 17 (68) 8(32)
Sikhism 14 (58.3) 10 (41.7)
Total 95(63.3) 55(36.7)
Self-rated Excellent 34 (64.2) 19 (35.8) 0.951
health
status Good 50 (63.3) 29(36.7)
Fair/Poor 18 (66.7) 9(33.3)
Total 102 (64.2) 57(35.8)
Years lived Average (SD) 24 (11.3) 10.7(115) 0.023
in the US
N 101 58
Healthcare characteristics
Family Yes 97 (72.4)  37(27.6) <0.001
physician
No 5(20.8) 19(79.2)
Total 102 (64.6) 56 (35.4)
Insurance Yes 96 (76.2) 30 (23.8) <0.001
status
No 6(20.7)  23(79.3)
Total 102 (65.8) 53(34.2)
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Table 4

Barriers, benefits and cue to action by breast cancer screening adherence

Clinical breast exam barrier Adhere (%) Do not P-value
adhere (%)
1 would be more comfortable having a female Agree 75 (67.6) 36 (32.4) 0.131
doctor or health practitioner perform a .
clinical breast exam than a male doctor Disagree 27(55.1) 22 (44.9)
or health practitioner. Total 102 (36.3) 58 (63.8)
Mammography screening barriers
| think a mammogram is embarrassing. Agree 14 (51.9) 13 (48.1) 0.158
Disagree 88 (66.2) 45 (33.8)
Total 102 (36.3) 58 (63.8)
I think a mammogram is painful. Agree 58 (76.3) 18 (23.7) <0.001
Disagree 44 (62.9) 26 (37.1)
Don’t know 0 13 (100)
Total 102 (64.2) 57 (35.8)
| am afraid to have a mammogram. Agree 8 (44.4) 10 (55.6) 0.064
Disagree 94 (66.7) 47 (33.3)
Total 102 (64.2) 57 (35.8)
| am concerned about the cost of a mammogram.  Agree 31 (59.6) 21 (40.4) 0.450
Disagree 71 (65.7) 37 (34.3)
Total 102 (63.8) 58 (36.3)
| think that women only need to have a Agree 10 (33.3) 20 (66.7) <0.001
mammogram when they have breast i
problems. Disagree 91 (70.5) 38 (29.5)
Total 102 (63.8) 58 (36.3)
Access to healthcare barriers
Transportation is a problem for me Agree 7 (36.8) 12 (63.2) 0.009
in seeking breast health services. .
Disagree 95 (67.4) 46 (32.6)
Total 102 (63.8) 58 (36.3)
Language is a problem for me in Agree 8 (34.8) 15 (65.2) 0.001
seeking breast health services.
Disagree 94 (69.1) 42 (30.9)
Total 102 (58.3) 57 (41.7)
Breast cancer screening benefits
| think breast cancer screening is useful Agree 99 (67.8) 47 (32.3) 0.003
at detecting breast cancer early. i
Disagree 3(25) 9 (75)
Total 102 (64.6) 56 (35.4)
Getting a mammogram is important to me Agree 96 (70.6) 40 (29.4) <0.001
compared to other things going on in my life. i
Disagree 6 (26.1) 17 (73.9)
Total 102 (58.3) 57 (41.7)
Cueto action
A health professional has recommended Agree 92 (80) 23 (20) <0.001
that | have a mammogram. .
Disagree 10 (22.2) 35 (77.8)
Total 102 (63.8) 58 (36.3)
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Table 5
Predictors of breast cancer screening adherence
OR (CI) P-value
Educational attainment Elementary-completed 0.62 0.024
high school
College 2.57 (0.65-10.2) 0.176
Graduate or professional g g6™* (1.61-27.6) 0-009
school
Years lived in the US 1'04* (1.00-1.09) 0.036
| think breast cancer screening is Agree 0.62 0.066
useful at detecting breast cancer .
early. Disagree 0.17 (0.03-1.12)
Getting a mammogram is important ~ Agree 0.62 0.056
compared to other things going .
on in my life. Disagree 0.29 (0.08-1.03)
A health professional has Agree 0.62 <0.001
recommended that | have a . .
Disagree 0.16" (0.06-0.44)

mammogram

*
Significance at P-value < 0.05

*%

Significance at P-value < 0.01
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