
UC Irvine
UC Irvine Previously Published Works

Title
Acculturation and cancer screening among Asian Americans: role of health insurance and 
having a regular physician.

Permalink
https://escholarship.org/uc/item/7f1365jg

Journal
Journal of community health, 39(2)

ISSN
0094-5145

Authors
Lee, Sunmin
Chen, Lu
Jung, Mary Y
et al.

Publication Date
2014-04-01

DOI
10.1007/s10900-013-9763-0
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7f1365jg
https://escholarship.org/uc/item/7f1365jg#author
https://escholarship.org
http://www.cdlib.org/


ORIGINAL PAPER

Acculturation and Cancer Screening Among Asian Americans:
Role of Health Insurance and Having a Regular Physician

Sunmin Lee • Lu Chen • Mary Y. Jung •

Lourdes Baezconde-Garbanati • Hee-Soon Juon

� Springer Science+Business Media New York 2013

Abstract Cancer is the leading cause of death among

Asian Americans, but screening rates are significantly lower

in Asians than in non-Hispanic Whites. This study examined

associations between acculturation and three types of cancer

screening (colorectal, cervical, and breast), focusing on the

role of health insurance and having a regular physician. A

cross-sectional study of 851 Chinese, Korean, and Viet-

namese Americans was conducted in Maryland. Accultura-

tion was measured using an abridged version of the Suinn–

Lew Asian Self-Identity Acculturation Scale, acculturation

clusters, language preference, length of residency in the US,

and age at arrival. Age, health insurance, regular physician,

gender, ethnicity, income, marital status, and health status

were adjusted in the multivariate analysis. Logistic regres-

sion analysis showed that various measures of acculturation

were positively associated with the odds of having all cancer

screenings. Those lived for more than 20 years in the US

were about 2–4 times [odds ratio (OR) and 95 % confidence

interval (CI) colorectal: 2.41 (1.52–3.82); cervical: 1.79

(1.07–3.01); and breast: 2.11 (1.25–3.57)] more likely than

those who lived for less than 10 years to have had cancer

screening. When health insurance and having a regular

physician were adjusted, the associations between length of

residency and colorectal cancer [OR 1.72 (1.05–2.81)] was

reduced and the association between length of residency and

cervical and breast cancer became no longer significant.

Findings from this study provide a robust and comprehen-

sive picture of AA cancer screening behavior. They will

provide helpful information on future target groups for

promoting cancer screening.

Keywords Asian Americans � Acculturation � Early

detection of cancer � Breast neoplasms/prevention

and control � Uterine cervical neoplasms/prevention

and control � Colorectal neoplasms/prevention and

control

Introduction

Cancer is the leading cause of death among Asian Amer-

icans unlike in all other American racial and ethnic groups

where the leading cause of death is heart disease [1]. The

American Cancer Society (ACS) recommends regular

screening for breast, cervical, and colorectal cancer in
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order to increase the chances of early detection [2]. Despite

these recommendations, screening rates for colorectal,

cervical, and breast cancer have been consistently and

significantly lower in Asians than in non-Hispanic Whites

[3]. According to data from the 2010 National Health

Interview Survey (NHIS), only 46.9 % Asian Americans

received regular colorectal cancer screening, 75.4 %

received a Pap smear within the past three years, and

64.1 % received a mammogram within the past two years,

as compared to non-Hispanic Whites where 59.8, 83.4, and

72.8 % received regular screening for each of these cancers

respectively [3]. Low acculturation and limited access to

health care, including having a usual source of care and

health insurance, have been found to contribute to these

low cancer screening rates in Asian Americans [4]. How-

ever, depending on the measure of acculturation and the

specific cancer screening test being investigated, there have

been varying results regarding whether there is a significant

association with increased acculturation and cancer

screening behavior among Asians [5–9].

Colorectal Cancer Screening

For cancer incidence and mortality among Asian and Pacific

Islanders (APIs) in the US, colorectal cancer ranks in the top

three for both men and women [10]. To detect colorectal

cancer at an early stage when it is easiest to treat, screening

tests are recommended to find precancerous polyps or

abnormal growths in the colon or rectum which can then be

removed [11]. According to the Centers for Disease Control

and Prevention (CDC), about half of the reduction in the

expected number of new cases and deaths from colorectal

cancer can be attributed to screening [11]. There have been

mixed findings with regards to the association between

acculturation and colorectal cancer screening [5, 12]. In a

study by Tang et al., greater acculturation, as measured by

the Suinn–Lew Asian Self-Identity Acculturation Scale (SL-

ASIA), among Chinese-American women was found to be

significantly associated with having had a Fecal Occult

Blood Test (FOBT) at least once, and both greater accul-

turation and a physician’s recommendation were significant

predictors of having had a sigmoidoscopy at least once [5].

However, in another study examining Latino and Vietnam-

ese adults in California, acculturation, as measured using the

Short Acculturation Scale for Hispanics, was not found to be

significantly associated with having had a FOBT in past

year, sigmoidoscopy in the past 5 years, or colonoscopy in

the past 10 years [12].

Cervical Cancer Screening

In the US, cervical cancer ranks eleventh for cancer inci-

dence and mortality among API women [10]. Despite

cervical cancer being identified by the CDC as the easiest

female cancer to prevent with regular screening tests and

follow-up, there has been an overall small, decreasing trend

in the number of women who report having had a Pap test

within the past 3 years [3, 13]. Previous studies have

suggested that higher levels of acculturation are associated

with receipt of cervical cancer screening [6–8, 14]. Among

Asian women, those who lived 0–4 years in the US were

significantly less likely to have had cervical cancer

screening (OR 0.47, 95 % CI 0.40, 0.54) as compared to

women who were native born [14]. In another study

examining Korean Americans, women who had good or

little English proficiency had 2.91 times greater odds of

having had a Pap smear than those with no English profi-

ciency (95 % CI 1.15–7.38) [8]. Similarly, Chinese

American women with greater English proficiency (OR

1.39, 95 % CI 1.13–1.72) were more likely to have

received regular Pap smears [6]. Furthermore, a study

examining Vietnamese women found that more accultur-

ated women, as measured by SL-ASIA, were more likely to

be sexually active and to obtain regular Pap smears

(P \ 0.05) than less acculturated women [7].

Breast Cancer Screening

For API women in the US, breast cancer ranks first for

cancer incidence and second for cancer mortality [10].

Moreover, breast cancer incidence rates have been

increasing for Asian American women especially among

the foreign-born, who normally have low rates of breast

cancer in their native countries [15]. Screening for breast

cancer is essential considering that evidence has shown that

mammography in women aged 40–70 years decreases

breast cancer mortality [16]. Inconsistent results have been

found among previous studies in regards to the relationship

between acculturation and breast cancer screening [8, 9,

17]. In a study specifically investigating Asian American

women, living in the US for 15 or more years (OR 1.65,

95 % CI 1.29–2.12) and speaking English well (OR 1.67,

95 % CI 1.2–2.52) were positively associated with having

breast cancer screening in the past 12 months [17]. On the

contrary, proportion of life in the US, (comparing whether

a woman had spent less than or equal to 25 % or more than

25 % of her life in the US) and spoken English proficiency

(comparing good/little and no proficiency) were not found

to be significantly associated with having a mammogram in

a study investigating Korean American women [8].

Another study investigating Vietnamese women found that

English fluency was not significant but that the number of

years in the US (OR 1.06, 95 % CI 1.01–1.11) was posi-

tively associated with having ever had a mammogram [9].

In the current study, we employed five different types of

acculturation measures (SL-ASIA, clusters, language

J Community Health

123



preference, length of residency, and age at arrival) to test

associations with three different types of cancer screenings

(colorectal, cervical, and breast) among three ethnic groups

of Asian Americans (Chinese, Korean, and Vietnamese

Americans) to capture the complexity of acculturation

process and understand a comprehensive picture of an

association between acculturation and cancer screening

among Asian Americans. We hypothesize that more

acculturated Asian Americans are more likely to receive

cancer screening.

Methods

Participants

Data from the current study was collected as part of the

Asian Liver Cancer Education program, which was a ran-

domized community trial on liver cancer prevention edu-

cation among Chinese, Korean, and Vietnamese Americans

in the Washington, DC metropolitan area. From November

2009 to June 2010, we recruited 877 participants through

community-based or faith-based organizations (including

churches, temples, and language schools) and through other

channels such as Asian grocery markets/restaurants, nail

salons, universities, and individual networks. Subjects were

eligible to participate if they: (1) self-identified as Chinese/

Korean/Vietnamese Americans; (2) were 18 years of age or

over; and (3) had never participated in another hepatitis B

or liver cancer education program. At the study sites,

participants filled out questionnaires containing questions

on demographics, health status, acculturation, health care

accessibility and utilization including cancer screenings,

and health behaviors. The study was approved by the

Institutional Review Boards of the Johns Hopkins

Bloomberg School of Public Health and University of

Maryland, College Park. For this particular study, the

analytic sample excluded participants who had missing

information on acculturation variables or cancer screening

outcomes, which resulted in a total sample of 846.

Independent Variable: Acculturation

In light of the multi-faceted nature of acculturation and the

lack of a standard measure for use in the Asian American

population, we used multiple measures of acculturation to

compare and contrast their relationships with cancer

screening behavior among Asian Americans. The principal

measure used in the current study was the revised version of

SL-ASIA, which consisted of 10 multiple choice questions

measured on a 5-point Likert scale [18]. Items covering the

following aspects were included in the scale: language

(speak, read and preference), ethnic origin of friends and

peers (before age 6, between age 6 and 18, people associated

with in the community), music preference, food choice (at

home and in restaurants), and self-identity. The response

categories for the multiple choice questions were exclusively

Asian, somewhat Asian, equal, somewhat American, and

exclusively American. Additionally, the SL-ASIA included

four open questions on generation status (first versus others),

years of education in the home country and US, as well as

years of residence in the US and the country of origin. We

then calculated the percentage of years spent living in the

US and the percentage of years of education in the US based

on the above information. All scale items were standardized

and then averaged to obtain a continuous summary score for

each participant.

To improve the interpretation of the SL-ASIA, we

conducted cluster analysis using seven key variables of SL-

ASIA, namely language spoken, language read, language

preference, people associated within the community, music

preference, food preference in restaurants, and self-iden-

tity. Compared to the other scale items, these variables

captured more variation in the acculturation status of our

sample, which consisted mostly of first generation immi-

grants (97 %). For example, the question on the ethnic

origin of peers before age six had very few ‘‘Exclusively

American’’ or ‘‘Mostly American’’ responses since the vast

majority of participants lived in their home country at that

time. Therefore, we excluded such questions to focus on

the items that better reflected the composition of our

sample. Using a person-oriented approach, those who had

similar patterns of acculturation were grouped together.

Clusters were created using a two-step approach. This

method consists of creating ‘pre-clusters’ and then clus-

tering the pre-clusters using hierarchical methods to iden-

tify the recommended number of clusters. Partitions were

determined using the expectation–maximization (EM)

algorithm for maximum likelihood, using initial values

from agglomerative hierarchical clustering. Models were

compared using an approximation to the Bayes factor

based on Schwarz’s Bayesian Information Criterion (BIC).

Unlike significance tests, this method allows for the com-

parison of more than two models at the same time and

removes the restriction requiring models being compared

to be nested [19]. The selection of a similarity measure and

the determination of the number of clusters were based on

the smallest change in BIC values [20]. In this manner, we

found three clusters representing Asian, bicultural, and

American cultural orientations. SPSS v19 (SPSS Inc.) was

used to perform the cluster analysis (Fig. 1).

To further examine the relationship between accultura-

tion and cancer screening behaviors, we also used indi-

vidual measures including age at arrival in the US, length

of residency in the US, and language preference. Using the

information gathered from the open question ‘‘years of
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living in the US’’ and respondents’ current ages, we were

able to derive the age at arrival (categorized as 0–20,

21–30, 31–40 and 41 years or above) and the length of

residency in the US (categorized as 0–10, 11–20 and

21 years or above). Language preference was measured by

the question ‘‘What language do you prefer’’ on a 5-point

Likert scale ranging from exclusively Asian to English

only, which was collapsed into three categories for analysis

purposes.

Dependent Variable: Cancer screenings

Participants self-reported whether they had received a

screening test for colorectal cancer (e.g., sigmoidoscopy or

colonoscopy), a Pap smear test (females only), or a mam-

mogram (females only) in the last two years using binary

responses (yes versus no).

Covariates

A number of variables were identified to be significantly

associated with acculturation and cancer screening and

were thus adjusted for in the multivariate-adjusted logistic

regression. Covariates included age (continuous), gender,

education, household income, having health insurance,

having a regular physician, marital status, and ethnicity.

Answers to having health insurance and a regular physician

were coded as either yes or no. Marital status had three

categories: married, unmarried (including living with a

partner, separated, divorced, separated, remarried, and

widowed), and never been married. To account for the

missing responses to annual household income (n = 30), a

missing category was created in addition to the original five

income levels (\$20,000, $20,000 to $49,999, $50,000 to

$74,999, $75,000 to $100,000 and $100,000 or more).

Education level was grouped into less than high school,

high school, some college, and college graduates or higher.

Statistical Analysis

To examine whether the sociodemographic characteristics

differ by acculturation cluster in our study sample, we

performed Chi square tests for the categorical covariates

and ANOVA for the continuous covariates (age). We then

performed bivariate analysis to assess the relationship

between each covariate and cancer screening adjusting for

age. To further examine the confounding effect of these

covariates, we conducted step-wise logistic regression by

adding covariates one by one into the age-adjusted models

for each cancer screening outcome across all acculturation

measures. Having health insurance and having a regular

physician were almost always significantly associated with

cancer screenings and had the largest impact on the esti-

mates of the associations between acculturation variables

and cancer screening outcomes. Other covariates behaved

less consistently across all acculturation measures and had

weaker confounding effects.

To illustrate how these factors affect the association

between acculturation and different cancer screenings, a

series of multiple logistic regressions were performed.

The first and most basic model was age-adjusted only.

Each consecutive model built upon the previous by

adjusting for additional covariates. Model 2 adjusted for

age and having health insurance, and Model 3 included

having a regular physician in addition to the covariates

adjusted for in Model 2. Model 4 adjusted for all other

covariates.

Using Variance Inflation Factors (VIFs) as an indicator

for multicollinearity, education was found to have a high

VIF (5.2) and was removed from the final models. Without

education, all VIF values were found to be in an acceptable

range (1.06–4.1 with most being less than 2.5). Interaction

between acculturation variables and cancer screenings

were tested, and stratified analysis was performed if the

interaction was significant.

-1

-0.5

0

0.5

1

1.5 Cluster 1   n=265 Cluster 2   n=410 Cluster 3   n=190

Lang. speak

Lang. read

Lang. Prefer

Associate

Music

Food

Fig. 1 Acculturation clusters

(Cluster 1 is Asian, Cluster 2 is

bicultural, and Cluster 3 is

American) relative distribution

of variables (z-scores)
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Results

In the present study, 22, 63, and 57 % of participants

received colorectal, cervical, and breast cancer screening in

the past two years. Table 1 shows the sociodemographic

characteristics by acculturation clusters among the 846

participants. Characteristics of participants differed signifi-

cantly by acculturation status. Compared to those in the

Asian cluster, those in the American cluster were more

likely to be younger, male, Vietnamese, have a higher

family income, be highly educated, and never married. The

percentages of having health insurance, a regular physician,

and good health status were also significantly higher in the

American cluster. Therefore, we considered these variables

as potential confounders in logistic regression models. For

each of the outcomes, we conducted a series of multiple

logistic regression models across the five acculturation

measures adjusting for the confounders. The results for each

outcome are presented in Tables 2, 3, 4 and 5.

Colorectal Cancer Screening

Those who were more acculturated, as indicated by having

a higher SL-ASIA score, being categorized into the

Table 1 Participant sociodemographic characteristics by acculturation status, n = 846

Total Acculturation clusters P valuea

(n = 846) Asian (n = 258) Bicultural (n = 401) American (n = 187)

Age (mean, SE) 45 13.4 52.4 12.7 43.8 12.3 37.3 11.6 \0.0001

Gender (n, %) 0.0004

Male 354 41.8 87 33.7 169 42.1 98 52.4

Female 492 58.2 171 66.3 232 57.9 89 47.6

Ethnicity (n, %) \0.0001

Korean 285 33.7 87 33.7 155 38.7 43 23

Chinese 294 34.7 83 32.2 155 38.7 56 29.9

Vietnamese 267 31.6 88 34.1 91 22.6 88 47.1

Education (n, %) \0.0001

Less than high school 111 13.1 81 31.4 27 6.7 3 1.6

High school 173 20.5 84 32.6 72 18 17 9.1

Some college 107 12.6 20 7.7 48 12 39 20.9

College graduates or higher 455 53.8 73 28.3 254 63.3 128 68.4

Annual household income (n, %) \0.0001

Missing 30 3.6 14 5.4 11 2.7 5 2.7

Less than $20,000 200 23.6 111 43 70 17.4 19 10.2

$20,000–$49,999 254 30 85 32.9 131 32.7 38 20.3

$50,000–$74,999 110 13 19 7.4 52 13 39 20.8

$75,000–$99,000 96 11.4 18 7 50 12.5 28 15

$100,000 or more 156 18.4 11 4.3 87 21.7 58 31

Marital status (n, %) \0.0001

Married 647 76.5 215 83.3 321 80 111 59.3

Unmarried 70 8.3 32 12.4 27 6.7 11 5.9

Never been married 129 15.2 11 4.3 53 13.2 65 34.8

Health insurance (n, %) \0.0001

Yes 564 66.7 123 47.7 288 71.8 153 81.8

No 282 33.3 135 52.3 113 28.2 34 18.2

Having a regular physician (n, %) 0.0009

Yes 498 58.9 135 52.3 234 58.4 129 69

No 348 41.1 123 47.7 167 41.6 58 31

Health status (n, %) \0.0001

Good 525 62.1 97 37.6 266 66.3 162 86.6

Poor 321 37.9 161 62.4 135 33.7 25 13.4

a P values are from Chi square tests or ANOVA tests
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American cluster, speaking English and Asian language

equally well, living longer length of residency in the US,

and having a younger age at arrival, were significantly

more likely to have received colorectal cancer screening in

the past two years after adjusting for age (Table 2).

Adjusting additionally for health insurance in Model 2

resulted in large reductions in the magnitude and signifi-

cance of the association. Only SL-ASIA, length of resi-

dency, and early age at arrival remained statistically

significant. Having health insurance was strongly associ-

ated with colorectal cancer screening. After adjusting for

having a regular physician in Model 3, the strength of the

Table 2 Association between acculturation variables and colorectal cancer screening, n = 846

Model 1 Model 2 Model 3 Model 4

OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

SL-ASIA 1.95 1.33–2.85 1.55 1.04–2.29 1.46 0.98–2.17 1.55 0.99–2.43

Clusters

American 1.81 1.05–3.11 1.26 0.71–2.21 1.20 0.68–2.11 1.14 0.61–2.13

Bicultural 1.31 0.86–1.98 1.00 0.65–1.56 0.97 0.63–1.51 0.98 0.61–1.57

Asian Ref Ref Ref Ref

Language preference

English 1.74 0.81–3.75 1.49 0.69–3.24 1.43 0.66–3.12 1.45 0.64–3.27

Equal 1.77 1.14–2.75 1.35 0.86–2.12 1.33 0.85–2.10 1.32 0.80–2.18

Asian languages Ref Ref Ref Ref

Length of residency

21? 2.41 1.52–3.82 1.88 1.16–3.04 1.72 1.05–2.81 1.74 1.03–2.95

11–20 2.19 1.39–3.44 1.73 1.09–2.74 1.59 0.99–2.55 1.58 0.98–2.57

0–10 Ref Ref Ref Ref

Age at arrival

0–20 3.45 1.66–7.17 2.45 1.15–5.24 2.23 1.04–4.79 2.23 0.99–5.00

21–30 2.71 1.50–4.90 2.01 1.08–3.76 1.82 0.97–3.42 1.94 1.00–3.77

31–40 2.22 1.30–3.81 1.57 0.89–2.79 1.45 0.81–2.58 1.59 0.86–2.94

41? Ref Ref Ref Ref

Agea 1.08 1.07–1.10 1.08 1.07–1.10 1.08 1.06–1.10 1.08 1.06–1.10

Insurancea (yes vs. no) 2.89 1.86–4.49 2.27 1.39–3.69 2.15 1.30–3.56

Regular physiciana (yes vs. no) 1.66 1.06–2.60 1.79 1.11–2.87

Gendera (female vs. male) 1.02 0.69–1.51

Ethnicitya

Chinese 1.11 0.68–1.81

Vietnamese 1.30 0.79–2.13

Korean Ref

Incomea

Missing 0.55 0.18–1.68

More than $100,000 0.83 0.42–1.66

$75,000–$99,999 0.63 0.29–1.35

$50,000–$74,999 1.28 0.64–2.57

$20,000–$49,999 0.96 0.54–1.70

Less than $19,999 Ref

Marital statusa

Married 1.14 0.50–2.60

Unmarried 1.06 0.39–2.86)

Never been married Ref

Health statusa (good vs. poor) 1.24 0.80–1.92

a Estimates are based on the model using cluster as the acculturation measure
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associations decreased further. The reduction in the odds

ratios was not as large as that from Model 1 to Model 2.

Having a regular physician was strongly related to having

had colorectal cancer screening. Model 4 adjusted addi-

tionally for gender, ethnicity, family income, marital status,

and health status which yielded similar results as in the

previous models.

Cervical Cancer Screening

Table 3 presents the results for the 4 models on accultura-

tion and having had a Pap smear. When only age was

adjusted, SL-ASIA, the American cluster, length of resi-

dency, language preference, and age at arrival were signif-

icantly associated with having a Pap smear in the past two

Table 3 Association between acculturation variables and Pap smear, n = 492

Model 1 Model 2 Model 3 Model 4

OR 95 % CI OR 95 % CI 95 % CI OR 95 % CI

SL-ASIA 1.56 1.03–2.37 1.2 0.77–1.85 0.96 0.61–1.52 1.03 0.62–1.72

Clusters

American 2.29 1.25–4.21 1.54 0.81–2.91 1.36 0.71–2.62 1.59 0.73–3.45

Bicultural 1.26 0.82–1.95 0.98 0.62–1.55 0.95 0.59–1.52 0.94 0.56–1.58

Asian Ref Ref Ref Ref

Language preference

American 2.62 1.11–6.21 2.03 0.83–4.97 1.78 0.71–4.46 1.94 0.70–5.37

Bicultural 1.59 0.97–2.60 1.14 0.68–1.91 1.04 0.61–1.77 0.9 0.49–1.64

Asian Ref Ref Ref Ref

Length of residency

21? 1.79 1.07–3.01 1.4 0.81–2.39 1.05 0.60–1.85 1.22 0.67–2.23

11–20 2.16 1.41–3.31 1.76 1.13–2.75 1.39 0.87–2.22 1.26 0.77–2.07

0–10 Ref Ref Ref Ref

Age at arrival

0–20 1.99 0.88–4.52 1.23 0.52–2.92 0.8 0.33–1.95 0.83 0.33–2.09

21–30 2.58 1.33–5.03 1.72 0.86–3.45 1.26 0.61–2.59 1.21 0.57–2.59

31–40 2.3 1.23–4.28 1.52 0.78–2.95 1.24 0.63–2.45 1.32 0.64–2.70

41? Ref Ref Ref Ref

Agea 1.03 1.01–1.05 1.03 1.02–1.05 1.03 1.01–1.04 1.03 1.01–1.05

Insurancea (yes vs. no) 3.41 2.25–5.16 2.14 1.34–3.42 1.7 1.02–2.85

Regular physiciana (yes vs. no) 2.78 1.77–4.35 2.6 1.60–4.22

Marital statusa

Married 2.43 1.14–5.18

Unmarried 1.71 0.66–4.43

Never been married Ref

Ethnicitya

Chinese 1.94 1.14–3.29

Vietnamese 1.91 1.09–3.36

Korean Ref

Incomea

Missing 0.85 0.28–2.52

More than $100,000 1.04 0.45–2.39

$75,000–$99,999 1.45 0.59–3.52

$50,000–$74,999 1.23 0.56–2.72

$20,000–$49,999 1.08 0.60–1.96

Less than $19,999 Ref

Health statusa (good vs. poor) 1.29 0.81–2.07

a Estimates are based on the model using clusters as the acculturation measure
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years. Similar to the findings for colorectal cancer screening,

the strength of the association decreased significantly in

Model 2 after adjusting for having health insurance. Almost

all acculturation measures were not statistically significant.

The magnitude of the odds ratios were further reduced after

the adjustment of having a regular physician in Model 3.

Both health insurance and having a regular physician were

strongly associated with having a Pap smear. After adjusting

for marital status, ethnicity, income, and health status sub-

sequently in Model 4, none of the acculturation measures

were significantly associated with having had a Pap smear as

also found with Model 2 and Model 3. The differences

among the three ethnic groups were significant. Both Chi-

nese and Vietnamese American women were more likely to

have a Pap smear than Korean American women after

adjusting for the other covariates.

Table 4 Association between acculturation variables and mammogram, n = 492

Model 1 Model 2 Model 3 Model 4

OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

SL-ASIA 1.88 1.23–2.89 1.49 0.96–2.33 1.25 0.79–1.97 1.29 0.77–2.15

Clusters

American 2.16 1.19–3.91 1.50 0.81–2.80 1.35 0.72–2.53 1.54 0.75–3.16

Bicultural 1.53 0.98–2.39 1.23 0.78–1.96 1.20 0.75–1.93 1.17 0.71–1.94

Asian Ref Ref Ref Ref

Language preference

American 1.15 0.51–2.63 0.87 0.37–2.03 0.75 0.32–1.77 0.90 0.35–2.28

Bicultural 1.56 0.96–2.54 1.14 0.68–1.89 1.05 0.62–1.77 1.08 0.61–1.93

Asian Ref Ref Ref Ref

Length of residency

21? 2.11 1.25–3.57 1.71 0.99–2.95 1.38 0.78–2.42 1.51 0.82–2.76

11–20 2.49 1.62–3.83 2.08 1.34–3.24 1.73 1.09–2.75 1.82 1.12–2.95

0–10 Ref Ref Ref Ref

Age at arrival

0–20 3.10 1.33–7.23 2.12 0.88–5.13 1.48 0.60–3.68 1.50 0.59–3.82

21–30 2.83 1.44–5.57 1.99 0.98–4.04 1.52 0.74–3.13 1.30 0.61–2.79

31–40 4.05 2.10–7.82 2.93 1.47–5.85 2.52 1.24–5.10 2.19 1.04–4.61

41? Ref Ref Ref Ref

Agea 1.06 1.04–1.08 1.06 1.05–1.08 1.06 1.04–1.08 1.06 1.04–1.09

Insurancea (yes vs. no) 3.14 2.05–4.82 2.07 1.28–3.35 2.09 1.23–3.55

Regular physiciana (yes vs. no) 2.49 1.57–3.94 2.27 1.40–3.69

Marital statusa

Married 1.82 0.83–3.98

Unmarried 1.27 0.48–3.41

Never been married Ref

Ethnicitya

Chinese 1.24 0.74–2.08

Vietnamese 1.10 0.63–1.91

Korean Ref

Incomea

Missing 1.37 0.45–4.24

More than $100,000 1.10 0.50–2.41

$75,000–$99,999 1.91 0.82–4.45

$50,000–$74,999 1.72 0.78–3.79

$20,000–$49,999 1.64 0.89–3.02

Less than $19,999 Ref

Health statusa (good vs. poor) 0.98 0.62–1.56

a Estimates are based on the model using clusters as the acculturation measure
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Breast Cancer Screening

Similar to the other cancer screenings, the association

between acculturation and having had a mammogram

decreased significantly after adjusting for the health access

variables (Table 4). In Model 1 where only age was inclu-

ded as a covariate, SL-ASIA, acculturation clusters, length

of residency, and age at arrival were significantly associated

with mammogram use in the past two years. Model 2

adjusted for health insurance, and Model 3 additionally

adjusted for having a regular physician. Results from these

two models were similar in that the association between

acculturation and receipt of a mammogram were not sig-

nificant for most measures. The reduction in the association

was more obvious from Model 1 to Model 2 than that from

Model 2 to Model 3. Inclusion of the remaining covariates

did not change the association as seen in Model 4.

We tested for interaction between all measures of

acculturation and ethnicity, health insurance, and having a

regular physician across all cancer screening outcomes.

Significant interaction was only found between having a

regular physician and all acculturation variables, with the

exception of length of residency, for colorectal cancer

screening. The stratified results are presented in Table 5.

Associations between acculturation and colorectal cancer

screening were observed only among participants who did

not have a regular physician.

Discussion

This current study is one of the first to employ multiple

acculturation measures to examine the relationship

between acculturation and three different types of cancer

screenings among three large Asian ethnic groups (Chi-

nese, Korean and Vietnamese Americans) to capture the

complexity of acculturation process. Previous studies on

acculturation and cancer screening behaviors among Asian

Americans have focused on one cancer screening outcome,

used one or two acculturation measures, or usually exam-

ined a single Asian ethnic group. Using multiple indicators

of acculturation, we found that a greater level of accul-

turation was associated with a higher likelihood of

receiving cancer screening. Similar trends were observed

across all acculturation measures that were used in the

study. This association was most significant when only

adjusting for age and decreased in its significance and

magnitude after adjusting for covariates, especially when

adjusting for health insurance and having a regular

physician.

Health insurance had a large confounding effect on the

association between acculturation and all cancer screen-

ings. Adjusting for health insurance yielded a large

reduction in the strength of association both in magnitude

and significance. Those who had health insurance or had a

regular physician were significantly more likely to receive

the aforementioned colorectal, cervical, and breast cancer

screening in the past two years. This finding is consistent

with a study of recent immigrants that included multiple

racial and ethnic groups [21].

Colorectal Cancer Screening

Our findings showed that acculturation, regardless of the

acculturation measure used, is positively associated with

having colorectal cancer screening. This trend is consistent

Table 5 Association between

acculturation and colorectal

cancer screening by access to a

regular physician

Crude (n = 846) Have a regular physician

(n = 498)

No regular physician

(n = 348)

OR 95 % CI OR 95 % CI OR 95 % CI

SL-ASIA 1.46 0.98–2.17 1.02 0.62–1.68 2.56 1.28–5.11

Clusters

American 1.20 0.68–2.11 0.88 0.45–1.71 2.90 1.00–8.45

Bicultural 0.97 0.63–1.51 0.74 0.44–1.24 1.69 0.73–3.93

Asian Ref Ref Ref

Language preference

American 1.43 0.66–3.12 0.84 0.30–2.37 4.20 1.26–13.97

Bicultural 1.33 0.85–2.10 1.39 0.83–2.34 1.20 0.45–3.18

Asian Ref Ref Ref

Age at arrival

0–20 2.23 1.04–4.79 1.49 0.60–3.71 5.33 1.28–22.18

21–30 1.82 0.97–3.42 1.34 0.63–2.83 3.28 0.98–10.96

31–40 1.45 0.81–2.58 0.91 0.46–1.81 3.80 1.21–11.96

41? Ref Ref Ref
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with previous studies among Hispanics as well as Asian

Americans [5, 22–24]. These previous studies among Asian

Americans found that a higher percentage of life in the US,

better English proficiency, and a higher summary score of

SL-ASIA were associated with a higher likelihood of

having colorectal cancer screening [5, 24, 25]. However,

our findings were inconsistent with a study that used a

different acculturation scale (Short Acculturation Scale for

Hispanics) among Latino and Vietnamese [12]. The asso-

ciation became not significant for most measures of

acculturation after adjusting for various covariates, espe-

cially having health insurance and a regular physician. The

reduction of association after adjusting for health care

factors was also noted by an earlier study among Hispanic

immigrants where the association between acculturation

and colorectal cancer screening did not exist after adjusting

for health care utilization and other demographic variables

[23]. While most studies have examined acculturation and

a physician’s recommendation as independent predictors

for colorectal cancer screening among Asian Americans,

the interaction between these two factors were rarely

reported [5, 25, 26]. We found significant interactions

between four acculturation measures and having or not

having a regular physician. The stratified analysis results in

the current study suggest that the association between

acculturation and colorectal cancer screening was only

present among those who did not have a regular physician.

Health care factors such as a physician’s recommendation,

having a usual source of care, and use of other preventive

health services have been documented to be associated

with colorectal cancer screening [5, 12, 25, 27]. Given the

strong impact of a physician’s recommendation on colo-

rectal cancer screening, one possible explanation for the

different observed effects of acculturation on colorectal

cancer screening may be that those who had a regular

physician received a doctor’s recommendation, whereas

those who did not have a regular physician had to initiate

colorectal cancer screening based on their knowledge or

attitudes towards cancer screening. For the latter scenario,

acculturation may have played a role in that initiation

process.

Cervical Cancer Screening

Previous studies on acculturation and the receipt of a Pap

smear among Asian Americans have had conflicting

results due to inconsistencies in measures of acculturation

and Asian subgroups. English proficiency was positively

associated with having a Pap smear among Chinese

American and Korean American women with both studies

adjusting for health insurance [6, 8, 28]. No association

was found between percentage of life in the US and

having had a recent Pap smear among Korean Americans

[8]. A similar time-related measure, years of life in the US

was found to have a marginally significant association

with having a recent Pap smear [9]. Our study found some

associations between acculturation and having a Pap

smear in the age-adjusted models but none of the asso-

ciations were significant after adjusting for health care

factors and socio-demographic characteristics. This is

consistent with a study among Mexican–American

women where the association between English profi-

ciency and having a recent Pap smear disappeared after

adjusting for age, socioeconomic status, and health

insurance [29]. The relationship between acculturation

and having a Pap smear with respect to health insurance is

complicated. A large scale national survey with multiple

racial and ethnic groups found that the screening rates

were similar between US-born and foreign-born women

when they were insured, but the screening rate was sig-

nificantly lower among uninsured foreign-born women

than their uninsured US-born counterparts [30]. In the

current study, significant ethnic differences were seen for

having a Pap smear test with Korean American women

being significantly less likely to have a Pap smear than

Chinese and Vietnamese women.

Breast Cancer Screening

Although mammography is one of the most frequently

studied cancer screenings among Asian Americans, results

are highly inconsistent across different acculturation mea-

sures and Asian subgroups. SL-ASIA and years of living in

the US were found to be significantly associated with

having a mammogram but not English proficiency [9, 31].

Percentage of life in the US was found to be associated

with ever having a mammogram among Korean Americans

in California, but not associated with having had a recent

mammogram among Korean Americans in Maryland [8, 9].

Our study found that SL-ASIA, the American cluster,

length of residency, and age at arrival were significantly

associated with mammogram use in the past two years after

adjusting for age. In addition, the association was found to

decrease significantly after adjusting for access to health

care variables similar to the other cancer screening out-

comes. Our study did not find a significant association

between all acculturation measures and having a mam-

mography in the past two years and after adjusting for all

covariates.

Limitations

There are several limitations of our study regarding sam-

pling, measurement, and data collection. First, the gener-

alizability of our findings to other populations that are more

acculturated is limited given that we used a non-random
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sample for our hard-to-reach population of Chinese, Kor-

ean, and Vietnamese Americans in Maryland and that most

of our participants were first generation immigrants. Sec-

ond, all cancer screening outcomes were self-reported and

may be prone to recall bias. It is possible that some ethnic

difference observed in our study may be partly due to self-

report patterns. Third, our sample included participants

who were below recommended age for cancer screenings.

Since most of the cancer screening recommendations were

age dependent, a larger sample with a sufficient proportion

of older participants may overcome this weakness. Forth,

this study is cross-sectional in design and cannot be used to

infer causation.

Despite the limitations, the current study is one of the

first to employ multiple acculturation measures to examine

the relationship between acculturation and three different

types of cancer screening among Chinese, Korean, and

Vietnamese Americans. We found that the five different

types of acculturation measures behaved similarly in rela-

tion to the three types of cancer screening examined. Also,

the pattern of the associations between acculturation and

cancer screenings were similar across three different types

of cancer screenings. We were not able to detect interaction

between the acculturation measures and ethnicity. There-

fore, our study concludes that the type of acculturation

measure used, type of cancer screening examined, and

ethnicity do not greatly affect the association between

acculturation and cancer screening. The main findings from

our comprehensive examination suggest that acculturation

is strongly associated with cancer screening in the unad-

justed models. In addition by conducting a series of model

building, we found that most of the associations were

highly confounded by health care factors. Finding signifi-

cant interaction between acculturation and having a regular

physician for colorectal cancer screening also adds to the

literature by helping to elucidate the underlying mechanism

for the association between acculturation and receipt of

colorectal cancer screening. This finding also suggests a

potential role of having or not having a regular source of

care with respect to receiving colorectal cancer screening.

Considering the fact that Asian Americans are far less

likely to have health insurance and a regular source of care

compared to non-Hispanic Whites [32], it may be impor-

tant to provide linguistically and culturally appropriate

interventions or educational programs for Asian Americans

to raise awareness about the importance of cancer screen-

ing. Such interventions and programs could also provide

information on the availability of local safety net clinics or

low cost clinics, especially among less acculturated recent

Asian immigrants.
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