CEBP FOCUS
Patient and Provider Characteristics Associated with
Colorectal, Breast, and Cervical Cancer Screening among
Asian Americans
Caroline A. Thompson1, Scarlett Lin Gomez2,3, Albert Chan1,4, John K. Chan5, Sean R. McClellan1,
Sukyung Chung1, Cliff Olson1, Vani Nimbal1, and Latha P. Palaniappan1

Abstract
Background: Routinely recommended screening for breast, cervical, and colorectal cancers can
significantly reduce mortality from these types of cancer, yet screening is underutilized among Asians.
Surveys rely on self-report and often are underpowered for analysis by Asian ethnicities. Electronic
health records (EHR) include validated (as opposed to recall-based) rates of cancer screening. In this
article, we seek to better understand cancer screening patterns in a population of insured Asian
Americans.
Methods: We calculated rates of compliance with cervical, breast, and colorectal cancer screening among
Asians from an EHR population and compared them with non-Hispanic whites. We performed multivariable
modeling to evaluate potential predictors (at the provider- and patient-level) of screening completion among
Asian patients.
Results: Aggregation of Asian subgroups masked heterogeneity in screening rates. Asian Indians
and native Hawaiians and Pacific Islanders had the lowest rates of screening in our sample, well
below that of non-Hispanic whites. In multivariable analyses, screening completion was negatively
associated with patient–physician language discordance for mammography [OR, 0.81; 95% confidence
interval (CI), 0.71–0.92] and colorectal cancer screening (OR, 0.79; CI, 0.72–0.87) and positively
associated with patient–provider gender concordance for mammography (OR, 1.16; CI, 1.00–1.34)
and cervical cancer screening (OR, 1.66; CI, 1.51–1.82). In addition, patient enrollment in online health
services increased mammography (OR, 1.32; CI, 1.20–1.46) and cervical cancer screening (OR, 1.31; CI,
1.24–1.37).
Conclusions: Language- and gender-concordant primary care providers and culturally tailored online
health resources may help improve preventive cancer screening in Asian patient populations.
Impact: This study demonstrates how the use of EHR data can inform investigations of primary prevention
practices within the healthcare delivery setting.
See all the articles in this CEBP Focus section, "Cancer in Asian and Pacific Islander Populations."
Cancer Epidemiol Biomarkers Prev; 23(11); 2208–17. 2014 AACR.

Introduction
According to the 2012 U.S. Census, Asians were the
nation’s fastest growing race or ethnic group. Their
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population increased by 2.9% in 2012, and more than
60% of this growth in the Asian population came from
international migration (1). Contrary to trends in other
groups, breast and colorectal cancer incidence rates
have increased in the Asian American population,
although trends have varied across Asian ethnicities
(2–5). Although rates of cervical cancer have declined
over the past 20 years, it remains one of the most
common cancers among South and Southeast Asian
females (6). Rates of colorectal cancer among Japanese
currently exceed those of non-Hispanic whites, whereas Asian Indians are diagnosed at a quarter of the rate
of non-Hispanic whites. Breast cancer incidence rates
have doubled among Koreans since 1990, and all of the
Asian ethnic groups except Japanese show increasing
trends, despite documented declines over the past 5 to
10 years among other U.S. racial/ethnic groups (7, 8).
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Routine screening for breast, colorectal, and cervical
cancers can significantly reduce mortality from these
types of cancer, yet screening for these cancers is
underutilized in many Asian American ethnic groups
(9–11).
In addition, cultural (e.g., modesty, stigma, health
beliefs) and structural (socioeconomic status, insurance, access to care, language, health literacy, provider
communications) factors prevent cancer screening in
Asian American immigrant populations (12–18); these
barriers have been shown to lessen but not resolve with
generations in the United States (19–21). Up-to-date
compliance with screening guidelines often requires
engagement in routine healthcare practices, which may
not be customary in many Asian countries and is
challenging for recent immigrants who have to navigate the new and complex U.S. healthcare system on
their own (22). System-level barriers to routine screening include scheduling, complex patient instructions
(e.g., colonoscopy prep), and communication with
healthcare providers, all of which may interfere with
timely screening completion in patients and may be
particularly challenging for those with limited English
proficiency (23–25). As the Affordable Care Act (ACA)
is adopted nationwide, many previously medically
underserved immigrants and citizens will be receiving
primary care in the United States for the first time. The
ACA’s preventive services policy covers routine
screening for breast, colorectal, and cervical cancer
without cost to the patient (26). Given the substantial
heterogeneity in cancer diagnoses among Asians and
the continued significance of cultural and structural
barriers to receiving care, there is a need for more
research to better understand screening patterns in
these populations.
Existing literature on routine cancer screening
practices draws largely from national surveys that (with
few exceptions) group Asians together as one race
because detailed ethnicities are not identified in the
surveys or there are not enough respondents in each
ethnic group to make valid inferences. Furthermore,
these surveys are largely based on self-report for screening completion. The widespread adoption of electronic
health record (EHR) technology by many healthcare
systems provides a new opportunity to investigate
cancer screening rates in routine care settings. EHR
data include validated (as opposed to recall-based) rates
of screening and allow for investigation of potentially
modifiable factors that influence screening at the
patient-, provider-, and system-level. In this article, we
seek to better understand cancer screening patterns
using EHR data in a large population of insured Asian
Americans in the Greater San Francisco Bay Area, where
the population is 23.3% Asian according to the 2010 U.S.
Census. Examining health behaviors in an equal-access
healthcare setting allows us to identify remaining disparities and mediating factors after controlling for
healthcare access.

www.aacrjournals.org

Materials and Methods
Study setting
This study was conducted in a mixed-payer, outpatient healthcare organization serving approximately
800,000 active patients in northern California, which
has been using an EHR system since 2000. Approximately 30% of the overall patient population self-identifies as Asian American, and the patient age and race
distributions are generally similar to those of the catchment area residential population. The patient population has high rates of insurance [58% preferred provider
organization (PPO), 23% health maintenance organization (HMO), 16% Medicare, 2% self-pay, and 1% Medicaid]. The organization maintains a provider-driven
health maintenance program embedded in the EHR,
which is activated for all patients with an assigned
primary care provider. EHR-based health maintenance
activities include automated screening reminders to
primary care physicians via the EHR and secure messages to patients who are enrolled in an online patient
portal.
Identification of screen-eligible population
For this study, we identified all "active," screening
eligible patients in our population over a 2-year period
of January 1, 2012 and December 31, 2013, who selfidentified as Asian. To avoid inclusion of patients who
may receive preventive services elsewhere, a patient
was considered "active" if they had an assigned primary
care provider in internal medicine or family medicine
and had at least one primary care–related visit during
the 2 years. Screening eligibility was determined
according to the U.S. Preventative Task Force recommendations (27–29). For cervical cancer, we included
women ages 21 to 65 years, for breast cancer, we included women ages 50 to 75 years, and for colorectal cancer
screening, we included men and women ages 50 to 75
years. Patients were excluded if their primary care
provider deemed screening to be "not medically indicated" in the EHR.
Identification of screening completion
From the pool of screening-eligible patients, screening completion was determined via billing records, a
completed procedure, and/or external completion of
the screening as recorded in the health maintenance
module of the EHR by the primary care provider.
Classification of completion was based on the U.S.
Preventive Task Force guidelines: for cervical cancer,
completion was satisfied by a pap smear in the past 3
years for women ages 21 to 30 years or in the past 5
years for women older than 30 years (29). For breast
cancer, screening was completed if they had a mammogram in the past 2 years (27). For colorectal cancer, 1
of 3 modalities satisfied screening: (i) a colonoscopy in
the past 10 years; (ii) flexible sigmoidoscopy, doublecontrast barium enema, or computed tomographic (CT)
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colonography in the past 5 years; or (iii) fecal occult
blood test (FOBT) in the past 12 months (28).
Explanatory variables
Patient age, primary care provider, number of primary care visits during the 2-year period (excluding
those used for cancer screenings performed in a
primary care setting such as pap smears), and enrollment in online healthcare services ("My Health
Online") were extracted from healthcare records in
the EHR. Patient race and ethnicity, primary language, and need for interpreter were identified by
self-report. Asian race categories include Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese,
and native Hawaiian and Pacific Islander (including
Samoans and Guamanians). Anyone who self-identified as "other Asian" or as more than one Asian race
was excluded.
The following current primary care provider characteristics were extracted from the EHR: gender (male or
female), specialty (internal or family medicine), provider degree (DO, MD, or NP/PA), and languages or
dialects spoken at a "Very Good," "Excellent," or "Fluent" level. For descriptive purposes, Asian languages
spoken by providers were categorized by country (e.g.,
Hindi and Urdu are both Indian languages). Patient–
provider language concordance was also classified in 3
categories: English (if patient’s primary language is
English), non-English concordant (if patient language
is not English but their provider speaks the primary
language of the patient), and non-English discordant (if
patient language is not English and their provider does
not speak the same non-English language). Concordance was based on exact language (e.g., Hindi matches
only with Hindi, and not with Urdu) except if the
language was specified as Chinese in which case it also
matched with Mandarin.
Statistical methods
After describing the provider and patient populations by cancer screening type, we calculated screening
completion rates by cancer type and detailed race
categories, additionally including rates for non-Hispanic whites as comparison. We used multivariable
mixed logistic regression models with random intercept by provider to account for clustered variance
within primary care providers. One model per cancer
type was used to investigate patient- and providerlevel predictors of screening completion in Asian
patients only. For Asian ethnicity, the largest subpopulation, Chinese, was chosen as the reference category.
We present ORs and 95% confidence intervals (CI)
based on robust estimation of standard errors as calculated using PROC GLIMMIX in SAS. We also calculated intraclass correlation coefficients (ICC) to determine the extent of correlation in observations of
patients belonging to the same physician. ICC is the
ratio of between-group variance to the total variance.
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All analyses were performed using SAS version 9.3
(SAS Institute Inc., Cary, NC, USA).

Results
Patient characteristics
Patient characteristics are provided by cancer screening type in Table 1 and by detailed Asian ethnicity in
Supplementary Table S1. For cervical cancer screening,
we identified 49,522 "active" Asian, screening-eligible
patients. Of these, we excluded 4,644 (9%) who identified as "other Asian" and 2,819 (6%) as "mixed Asian";
1,112 (2%) were excluded for having a primary care
provider outside of family or internal medicine, 654
(1.3%) for pap smear designation of "not medically
indicated," 1,128 (2%) for unknown primary language,
and 59 (0.04%) for unknown provider characteristics of
clinical degree and sex, leaving 39,845 in the cervical
cancer analytical sample. The median age was 40 years
and less than 5% of the sample was older than 60 years.
Asian Indians made up 42% of the population, followed
by Chinese (34%), and Filipinas (11.9%), all other races
comprised less than 5% of the population. A total of
86% of the women spoke English as their primary
language and 37% were enrolled in online health
services.
For mammography, we identified 13,870 "active"
Asian, screening-eligible patients. Of these, 2,602
(19%) were excluded on the basis of the criteria provided above, leaving 11,268 in the breast cancer screening analytical sample. The percentages of exclusions
were similar to the cervical cancer screening sample.
The median age was 58 years. Chinese women made up
46% of the population, Asian Indians and Filipinas, 18%,
Japanese, 10% and all others comprised less than 5% of
the total. A total of 81% of the women spoke English as
their primary language and 33% were enrolled in online
health services.
For colorectal cancer screening, we identified 25,274
"active" Asian, screening-eligible patients. Of these,
we excluded 4,481 (18%) on the basis of the criteria
provided above, leaving 20,793 in the colorectal cancer screening analytical sample. Exclusion percentages were similar to the cervical cancer screening
sample. The median age was 58 years, and the population was 55% female. Chinese made up 45% of the
population, Asian Indians, 23%, Filipinos, 16%, Japanese, 9% and all others comprised less than 5% of the
total. A total of 83% spoke English as their primary
language and 34% were enrolled in online health
services.
Provider characteristics
Provider characteristics are presented in Table 2. About
67% of providers were female, 93% held an MD degree,
and 53% specialized in family medicine versus internal
medicine. About 8% of all physicians were proficient (at a
level of "Very Good," "Excellent," or "Fluent") in any Asian
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Table 1. Asian patient characteristics according to cancer screening type

Patient characteristics
All patients
Sex
Male
Female
Age, y
Median (interquartile range)
21—29
30—39
40—49
50—59
60—69
70þ
Race/ethnicity
Asian Indian
Japanese
Chinese
Filipino
Korean
Vietnamese
Native Hawaiian, Paciﬁc Islander
Enrolled in "My health online"
No
Yes
Primary languagea
English
Not English, but provider speaks patient's primary language
Not English, and provider does not speak patient's primary language
Patient requires an interpreter
No
Yes
Primary care visits in last 2 y
Median (interquartile range)
1 visit
2–3 visits
4–6 visits
7þ visits
a

Cervical cancer
screening

Mammography
screening

Colorectal
cancer
screening

39,845 (100.0%)

11,268 (100.0%)

20,793 (100.0%)

— (—)
39,845 (100.0%)

— (—)
11,268 (100.0%)

9,363 (45.0%)
11,430 (54.9%)

40 (13)
3,477 (8.7%)
14,794 (37.1%)
13,080 (32.8%)
6,516 (16.3%)
1,978 (4.9%)
— (—)

58 (11)
— (—)
— (—)
— (—)
6,588 (58.4%)
3,514 (31.1%)
1,166 (10.3%)

58 (11)
— (—)
— (—)
— (—)
12,077 (58.0%)
6,360 (30.5%)
2,356 (11.3%)

16,826 (42.2%)
1,680 (4.2%)
13,553 (34.0%)
4,780 (11.9%)
1,471 (3.6%)
1,045 (2.6%)
490 (1.2%)

2,030 (18.0%)
1,114 (9.8%)
5,196 (46.1%)
2,082 (18.4%)
339 (3.0%)
309 (2.7%)
198 (1.7%)

4,693 (22.5%)
1,833 (8.8%)
9,492 (45.6%)
3,309 (15.9%)
554 (2.6%)
550 (2.6%)
362 (1.7%)

25,189 (63.2%)
14,656 (36.7%)

7,530 (66.8%)
3,738 (33.1%)

13,807 (66.4%)
6,986 (33.5%)

34,211 (85.8%)
1,075 (2.6%)
4,559 (11.4%)

9,116 (80.9%)
399 (3.5%)
1,753 (15.5%)

17,201 (82.7%)
711 (3.4%)
2,881 (13.8%)

39,288 (98.6%)
557 (1.3%)

10,884 (96.5%)
384 (3.4%)

20,147 (96.8%)
646 (3.1%)

3 (4)
8,463 (21.2%)
13,398 (33.6%)
9,763 (24.5%)
8,221 (20.6%)

4 (4)
1,513 (13.4%)
3,770 (33.4%)
3,703 (32.8%)
2,282 (20.2%)

3 (3)
3,187 (15.3%)
7,484 (35.9%)
6,586 (31.6%)
3,536 (17.0%)

Preferred spoken language as reported by patient.

language, among which Chinese was the most common
(4%).
Cancer screening rates
Cancer screening rates are presented in Table 3. Up-todate screening includes screenings performed by the
primary care physician or screenings reported by the
patient during a primary care visit. Patient self-reports
comprised 9% of up-to-date screenings across all 3 cancer
types (data not shown). Aggregated, Asians had similar
rates to non-Hispanic whites but when disaggregated,
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we detected significant heterogeneity between Asian ethnicities, with Asian Indians and native Hawaiian/Pacific
Islanders having the lowest screening rates across
all 3 cancer screening types. Asian Indians had about
18% lower rates of colorectal cancer screening than
non-Hispanic whites with up-to-date screening by only
46% of the population. The largest Asian group, Chinese,
had similar-to-slightly higher rates of screening than nonHispanic whites across all 3 cancer types (79% cervical
cancer screening, 77% mammography, 67% colorectal
cancer screening).
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Table 2. Primary care provider characteristics according to cancer screening type

All providers
Sex
Male
Female
Degree
MD
DO
NP or PA
Specialty
Family medicine
Internal medicine
Language proﬁciencya
Any Asian language
Chinese
Vietnamese
Indian

Cervical cancer
screening

Mammography
screening

Colorectal cancer
screening

316 (100.0%)

301 (100.0%)

306 (100.0%)

102 (32.2%)
214 (67.7%)

100 (33.2%)
201 (66.7%)

103 (33.6%)
203 (66.3%)

291 (92.0%)
19 (6.0%)
6 (1.8%)

281 (93.3%)
17 (5.6%)
3 (0.9%)

285 (93.1%)
17 (5.5%)
4 (1.3%)

168 (53.1%)
148 (46.8%)

161 (53.4%)
140 (46.5%)

162 (52.9%)
144 (47.0%)

25 (7.9%)
12 (3.7%)
4 (1.2%)
9 (2.8%)

25 (8.3%)
12 (3.9%)
4 (1.3%)
9 (2.9%)

25 (8.1%)
12 (3.9%)
4 (1.3%)
9 (2.9%)

a

Providers who report language capability of "Very good," "Excellent," or "Fluent" in an Asian language.

Multivariable models
Results from multivariable models of Asian patients
only, with Chinese patients as the reference category,
are presented in Table 4. After controlling for important
covariates, compared with Chinese, odds of pap smear
completion were lower for Asian Indians (OR, 0.66; CI,
0.62–0.71) and native Hawaiian/Pacific Islander (OR,
0.57; CI, 0.46–0.70); odds of mammogram completion
were lower for Asian Indians (OR, 0.53; CI, 0.47–0.60),
Japanese (OR, 0.72; CI, 0.64–0.82), and native Hawai-

ian/Pacific Islander (OR, 0.53; CI, 0.39–0.74) and higher
for Filipinas (OR, 1.27; CI, 1.07–1.50) and Vietnamese
(OR, 1.54; CI, 1.12–2.12); and odds of colorectal cancer
screening were lower for Asian Indians (OR, 0.37; CI,
0.34–0.40); Japanese (OR, 0.60; CI, 0.55–0.66), and native
Hawaiian/Pacific Islander (OR, 0.48; CI, 0.38–0.60). In
other predictor categories, we found females had lower
odds of being up-to-date with colorectal cancer screening than men (OR, 0.87; CI, 0.85–0.90). For cervical
cancer and colorectal cancer, patient age was associated

Table 3. Screening completion by cancer type, by detailed Asian ethnicity with non-Hispanic whites for
reference
Cervical cancer
screening
(N ¼ 39,845)

Non-Hispanic whites
All Asian patients
By Asian subgroup
Asian Indian
Japanese
Chinese
Filipino
Korean
Vietnamese
Native Hawaiian,
Paciﬁc Islander
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Mammography
screening
(N ¼ 11,268)

Colorectal cancer
screening
(N ¼ 20,793)

Up-to-date

Overdue
or refused

Up-to-date

Overdue
or refused

Up-to-date

Overdue
or refused

47,911 (76.3%)
30,268 (75.9%)

14,812 (23.6%)
9,577 (24.0%)

32,105 (76.5%)
8,452 (75.0%)

9,822 (23.4%)
2,816 (24.9%)

49,393 (63.7%)
12,608 (60.6%)

28,119 (36.2%)
8,185 (39.3%)

12,060 (71.6%)
1,346 (80.1%)
10,773 (79.4%)
3,772 (78.9%)
1,130 (76.8%)
845 (80.8%)
342 (69.7%)

4,766 (28.3%)
334 (19.8%)
2,780 (20.5%)
1,008 (21.0%)
341 (23.1%)
200 (19.1%)
148 (30.2%)

1,362 (67.0%)
903 (81.0%)
4,001 (77.0%)
1,547 (74.3%)
248 (73.1%)
258 (83.4%)
133 (67.1%)

668 (32.9%)
211 (18.9%)
1,195 (22.9%)
535 (25.6%)
91 (26.8%)
51 (16.5%)
65 (32.8%)

2,141 (45.6%)
1,252 (68.3%)
6,337 (66.7%)
1,954 (59.0%)
367 (66.2%)
362 (65.8%)
195 (53.8%)

2,552 (54.3%)
581 (31.6%)
3,155 (33.2%)
1,355 (40.9%)
187 (33.7%)
188 (34.1%)
167 (46.1%)
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Table 4. Patient- and provider-level predictors of screening completion in Asian patients by cancer
screening type
Cervical cancer
screening
(N ¼ 39,845)

Patient characteristics
Sex
Male
Female
Age (per year)
Race/Ethnicity
Chinese
Asian Indian
Filipino
Japanese
Korean
Vietnamese
Native Hawaiian, Paciﬁc Islander
Enrolled in "My health online"
No
Yes
Primary language
English
Not English, physician–patient concordant
Not English, physician–patient discordant
Patient requires an interpreter
No
Yes
PCP visits in past 2 y (per visit)
Provider characteristics
Sex
Male
Female
Degree
DO or NP/PA
MD
Specialty
Family medicine
Internal medicine
Any Asian language capability
No
Yes
ICC

Mammography
screening
(N ¼ 11,268)

Colorectal cancer
screening
(N ¼ 20,793)

na

OR (95% CI)b

na

OR (95% CI)b

na

OR (95% CI)b

—
—

—
—
1.03 (1.02–1.03)

—
—

—
—
0.99 (0.98–0.99)

9,363
11,430

1.00
0.88 (0.83–0.95)
1.04 (1.04–1.05)

13,553
16,826
4,780
1,680
1,471
1,045
490

1.00
0.66 (0.62–0.71)
0.96 (0.84–1.10)
0.91 (0.83–0.99)
0.88 (0.77–1.01)
1.14 (0.96–1.34)
0.57 (0.46–0.70)

5,196
2,030
2,082
1,114
339
309
198

1.00
0.53 (0.47–0.60)
1.27 (1.07–1.50)
0.72 (0.64–0.82)
0.78 (0.60–1.02)
1.54 (1.12–2.12)
0.53 (0.39–0.74)

9,492
4,693
3,309
1,833
554
550
362

1.00
0.37 (0.34–0.40)
0.96 (0.85–1.08)
0.60 (0.55–0.66)
0.92 (0.76–1.11)
0.99 (0.82–1.21)
0.48 (0.38–0.60)

25,189
14,656

1.00
1.31 (1.24–1.37)

7,530
3,738

1.00
1.32 (1.20–1.46)

13,807
6,986

1.00
1.04 (0.98–1.11)

34,211
1,075
4,559

1.00
0.94 (0.79–1.12)
1.02 (0.94–1.10)

9,116
339
1,753

1.00
0.86 (0.64–1.15)
0.81 (0.71–0.92)

17,201
711
2,881

1.00
0.94 (0.77–1.15)
0.79 (0.72–0.87)

39,288
557

1.00
0.81 (0.66–1.01)
1.13 (1.12–1.14)

10,884
384

1.00
0.97 (0.74–1.27)
1.22 (1.20–1.25)

20,147
646
20,793

1.00
0.79 (0.65–0.95)
1.14 (1.12–1.15)

5,817
34,028

1.00
1.66 (1.51–1.82)

2,417
8,851

1.00
1.16 (1.00–1.34)

8,732
12,061

1.00
1.05 (0.91–1.21)

2,970
36,875

1.00
0.97 (0.83–1.13)

523
10,745

1.00
0.93 (0.69–1.24)

872
19,921

1.00
1.02 (0.76–1.36)

22,149
17,696

1.00
1.09 (1.01–1.18)

5,470
5,798

1.00
1.05 (0.92–1.19)

10,087
10,706

1.00
1.23 (1.07–1.40)

32,430
7,415

1.00
0.95 (0.85–1.08)
0.014

9,473
1,795

1.00
0.96 (0.78–1.17)
0.033

17,410
3,383

1.00
0.84 (0.67–1.05)
0.061

a

Sample sizes (count of patients) provided for categorical variables only.
ORs generated using hierarchical multivariable logistic models with random intercept by provider and ﬁxed effects at the provider-level
(sex, degree, specialty, Asian language capability) and patient-level (sex, age, detailed race/ethnicity, enrolled in "My health online,"
primary language concordance with provider, use of interpreter, PCP visits in the past 2 years).

b

with a 3% to 4% increase in odds of screening completion. Enrollment in "My Health Online" was associated
with a 30% increase in the odds of screening completion
for cervical and breast cancer but had no impact on
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colorectal cancer screening. Frequency of primary care
visits in the past 2 years also had a strong positive
association with cancer screenings: we observed a 13%
to 22% increase in odds of screening, per additional
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visit. English language proficiency variables, including
requiring an interpreter and primary language other
than English, revealed evidence of less screening completion for non-English speakers and patient–physician
language discordance was associated with a significant
decrease in odds of mammography screening (concordant: OR, 0.86; CI, 0.64–1.15; discordant: OR, 0.81; CI,
0.71–0.92) and colorectal cancer screening (concordant:
OR, 0.94; CI, 0.77–1.15; discordant: OR, 0.79; CI, 0.72–
0.87). Having a female provider was associated with
higher odds of completion for female cancer screenings
(cervical screening: OR, 1.66; CI, 1.51–1.82; mammography: OR, 1.16; CI, 1.00–1.34). We did not detect any
differences between other provider characteristics,
including degree (MD vs. DO/NP/PA) or specialty
(family vs. internal medicine). ICC values, indicating
the percent of overall variance in the model attributable
to between-provider differences, were 1% for cervical
cancer screening, 3% for mammography, and 6% for
colorectal cancer screening.

Discussion
We calculated rates of compliance with 3 routine
cancer screenings (cervical, breast, and colorectal cancer) among self-identified Asians from an active EHR
population and compared them with non-Hispanic
whites. We found that aggregation of Asian subgroups
masked heterogeneity in screening rates. Asian
Indians and native Hawaiians and Pacific Islanders
had the lowest rates of screening in our sample, well
below those of non-Hispanic whites. In multivariable
models restricted to Asian patients only, we identified
several significant associations with screening completion, including lower screening rates for non-English
speaking patients whose physicians did not also
speak their primary language (language discordance)
in mammography and colorectal cancer screening,
whereas having a female provider was associated with
increased screening for female cancers, and patient
enrollment in online health services was associated
with increased screening for breast and cervical
cancers.
Studies presenting cancer screening rates using the
California Health Interview Survey (CHIS) data from
2001, 2003, and 2005 (18, 30) also found that South
Asians tend to have lower breast (71.4%) and colorectal
(42.3%) cancer screening rates than non-Hispanic
whites and most other Asian subgroups. In contrast
with our study, however, the Asian ethnicity with the
lowest cancer screening rates across all 3 cancer types,
according to CHIS, was Korean, with rates of 57.1%,
79.2%, and 32.7% for breast, cervical, and colorectal
cancer screening, respectively. Compared with CHIS,
higher rates of screening are generally seen among our
study population for breast and especially colorectal
cancer but not for cervical cancer screenings. However,
comparisons between the data presented in this study
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and other sources must be made with caution. Patients
in our study population were selected on the basis of
recent use of healthcare services, were predominantly
insured, and resided in a greater metropolitan area that
tends to have higher than average socioeconomic status, thus making the study population relatively
homogenous and reducing the likelihood that differential access barriers or other factors confounded our
findings.
In this population with presumed equal-access and
standardized screening guidelines implemented within the healthcare system, there remained vast differences in adherence to screening guidelines between
Asian subgroup populations. Kandula and colleagues
reported using CHIS data that foreign-born Asians feel
that screenings are not necessary if they do not have
any current health problems (31). A recent qualitative
study in our patient population described a normative
model of healthcare use that does not typically involve
routine health visits. One 27-year-old female participant in the study said "Yeah, why do we need to see a
doctor for no reason?" . . . I have not known of an annual
checkup happening in India." (32) Similar findings
have been noted for recent immigrant Chinese and
Korean women in describing barriers to cancer screening (33, 34). According the 2010 American Community
Survey (35), Asian Indians have one of the highest
proportion of new immigrants (>70% foreign born)
compared with other Asian populations. New immigrant populations from countries where routine preventive care is not established may be less willing to
adopt the prevention paradigm and may require culturally tailored targeted interventions.
The strong association of recent primary care visits
with screening completion is likely an indicator of
healthcare engagement; patients who see their physician more are more likely to be screened. This association may also be partially explained by symptomatic patients presenting to their primary care physician
and then undergoing screening, but this would not
be discernible in the cross-sectional analysis performed for this study. Similar studies in Asian populations have shown a relationship between number of
primary care visits and screening (36, 37), whereas
avoidance of physician visits has been noted as an
important barrier to reducing the cancer burden in
Asian Americans (5).
Consistent with prior findings (17, 25, 38–41), we
found that screening completion was lower among
Asian Americans whose self-reported primary language was not English and who reported requiring
an interpreter. In the absence of data on immigration
or cultural factors, patient primary language could
reflect barriers associated with language itself, and/or
acculturation and health literacy, as discussed above.
In addition, adding to previously mixed results regarding the role of language concordance on cancer screening among Asian Americans (25, 42–44), we found
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lower mammography and colorectal cancer screening
completion among patient–provider language discordant pairs but not among concordant pairs. This provides additional support toward the conclusion that
patient–provider language concordance may, in fact, be
an important factor for ensuring adherence with breast
and colorectal cancer screening among Asian patients
with limited English proficiency.
This study also found that enrollment in an online
patient portal was associated with timely completion of
cervical and mammography screening but not colorectal screening. This should be interpreted with caution
however, as the use of health information technology
(IT) may be confounded by frequently unmeasured
or unobserved characteristics in the EHR, namely,
income and education level. As primary care physicians nationwide begin to adopt increasingly sophisticated health IT systems (45), the ability to communicate electronically with patients, to send patients electronic reminders, for patients to view laboratory results
online and other functionalities represent important
tools for improving health quality and outcomes,
including cancer screening activities (46–48). The
patient portal in use by this population was only
provided in English, thus non–English-speaking ethnicities (especially new immigrants) may not be as
likely to enroll or use such services. Patient-oriented
health IT that is culturally and linguistically appropriate may also help moderate racial disparities in preventive care, although evidence on this remains limited
(47, 49).
Several limitations must be noted. We did not have
data on socioeconomic status, education, health literacy,
nativity, acculturation, or recent immigration, which
have been identified as important predictors in screening completion among Asians and may contribute to the
explanation of some of our findings. Also, proportions
of non-English speakers and native Hawaiian and Pacific Islanders in our population were small, so results in
these subgroups should be interpreted with caution.
Other study limitations include using data from a single
healthcare organization located in northern California,
which has relatively small Korean and Vietnamese
populations. However, this region has the most diversity in Asian subgroups in the United States. The study
population is also highly insured and underrepresentative of the medically underserved, but these geographic and socioeconomic limitations also minimize

unmeasured confounding between subgroups. Because
clinical and administrative records rarely include any
socioeconomic data on the individual level, this relative
homogeneity in economic status improves the internal
validity of our comparisons. As a cross-sectional analysis, we were unable to examine the temporal relationships between predictors of screening and screening
behaviors.
Many studies have found that economic, healthcare
access, institutional/provider, and cultural/language/
immigration/acculturation factors seem to account for
lower screening rates among Asian and Pacific Islander
ethnicities. In this study, we were able to control
for the first two sets of factors, allowing us to focus
exclusively on the role of the latter 2 sets of factors.
Providing a language-concordant primary care provider for non-English speakers, culturally tailored online
health resources, and encouraging enrollment in such
resources may help improve preventive cancer screening in Asian patient populations and thus also cancer
morbidity and mortality.
Disclosure of Potential Conﬂicts of Interest
No potential conflicts of interest were disclosed.

Authors' Contributions
Conception and design: C.A. Thompson, C. Olson, L.P. Palaniappan
Development of methodology: C.A. Thompson, S.L. Gomez,
L.P. Palaniappan
Acquisition of data (provided animals, acquired and managed patients,
provided facilities, etc.): C. Olson, L.P. Palaniappan
Analysis and interpretation of data (e.g., statistical analysis, biostatistics, computational analysis): C.A. Thompson, S.L. Gomez, A. Chan,
J.K. Chan, S.R. McClellan, S. Chang, L.P. Palaniappan
Writing, review, and/or revision of the manuscript: C.A. Thompson,
S.L. Gomez, A. Chan, J.K. Chan, S.R. McClellan, S. Chang, V. Nimbal,
L.P. Palaniappan
Administrative, technical, or material support (i.e., reporting or
organizing data, constructing databases): C. Olson, V. Nimbal,
L.P. Palaniappan
Study supervision: L.P. Palaniappan

Grant Support
This research received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors. C.A. Thompson and
S.R. McClellan were supported by a private grant from the Richard
and Susan Levy Foundation. S. Chung was supported by a grant
from the Agency for Healthcare Research and Quality (K01 HS019815).
L.P. Palaniappan was supported by a grant from the NIH, National
Institute of Diabetes and Digestive and Kidney Diseases (1 R01
DK081371-01A1).
Received May 5, 2014; revised July 9, 2014; accepted July 30, 2014;
published online November 3, 2014.

References
1.

2.

US Department of Commerce UCB. Asians fastest-growing race or
ethnic group in 2012. Census Bureau Reports. US Department of
Commerce UCB; 2013.
Gomez SL, Noone AM, Lichtensztajn DY, Scoppa S, Gibson JT, Liu
L, et al. Cancer incidence trends among Asian American populations in the United States, 1990–2008. J Natl Cancer Inst 2013;105:
1096–110.

www.aacrjournals.org

3.

4.

McCracken M, Olsen M, Chen MS Jr, Jemal A, Thun M, Cokkinides V,
et al. Cancer incidence, mortality, and associated risk factors among
Asian Americans of Chinese, Filipino, Vietnamese, Korean, and Japanese ethnicities. CA Cancer J Clin 2007;57:190–205.
Miller BA, Chu KC, Hankey BF, Ries LA. Cancer incidence and mortality
patterns among speciﬁc Asian and Paciﬁc Islander populations in the
U.S. Cancer Causes Control 2008;19:227–56.

Cancer Epidemiol Biomarkers Prev; 23(11) November 2014

Downloaded from cebp.aacrjournals.org on April 18, 2021. © 2014 American Association for Cancer Research.

2215

CEBP FOCUS
5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

2216

Chen MS Jr. Cancer health disparities among Asian Americans:
what we do and what we need to do. Cancer 2005;104:
2895–902.
Ferlay J SI, Ervik M, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
GLOBOCAN 2012 v1.0, Cancer Incidence and Mortality Worldwide:
IARC CancerBase No. 11. 2013 [cited 2014 Mar 15]; Available from:
http://globocan.iarc.fr/.
Edwards BK, Noone AM, Mariotto AB, Simard EP, Boscoe FP, Henley
SJ, et al. Annual Report to the Nation on the status of cancer, 1975–
2010, featuring prevalence of comorbidity and impact on survival
among persons with lung, colorectal, breast, or prostate cancer.
Cancer 2014;120:1290–314.
Howlader N NA, Krapcho M, Garshell J, Neyman N, Altekruse SF,
Kosary CL, et al. SEER cancer statistics review, 1975–2010. Available
from: http://seer.cancer.gov/csr/1975_2010/.
Kagawa-Singer M, Pourat N. Asian American and Paciﬁc Islander
breast and cervical carcinoma screening rates and healthy people
2000 objectives. Cancer 2000;89:696–705.
Ponce N TW, Ong P, Shek YL, Ortiz S, Gatchell M. The state of Asian
American, native Hawaiian and Paciﬁc Islander health in California
Report. California Asian Paciﬁc Islander Joint Legislative Caucus;
2009.
Klabunde CN BM, Ballard-Barbash R, White MC, Thompson T, Plescia
M, King SC. Cancer screening—United States, 2010. Morb Mortality
Wkly Rep 2012;61:41–5.
Glenn BA, Chawla N, Surani Z, Bastani R. Rates and sociodemographic correlates of cancer screening among South Asians. J Community Health 2009;34:113–21.
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.
Misra R, Menon U, Vadaparampil ST, BeLue R. Age- and sexspeciﬁc cancer prevention and screening practices among Asian
Indian immigrants in the United States. J Investig Med 2011;59:
787–92.
Maxwell AE, Crespi CM. Trends in colorectal cancer screening utilization among ethnic groups in California: are we closing the gap?
Cancer Epidemiol Biomarkers Prev 2009;18:752–9.
Wong ST, Gildengorin G, Nguyen T, Mock J. Disparities in colorectal
cancer screening rates among Asian Americans and non-Latino
whites. Cancer 2005;104:2940–7.
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.
Lee HY, Lundquist M, Ju E, Luo X, Townsend A. Colorectal
cancer screening disparities in Asian Americans and Paciﬁc
Islanders: which groups are most vulnerable? Ethn Health 2011;
16:501–18.
Shahidi NC, Homayoon B, Cheung WY. Factors associated with
suboptimal colorectal cancer screening in US immigrants. Am J Clin
Oncol 2013;36:381–7.
Swan J, Breen N, Coates RJ, Rimer BK, Lee NC. Progress in
cancer screening practices in the United States: results from
the 2000 National Health Interview Survey. Cancer 2003;97:
1528–40.
Goel MS, Wee CC, McCarthy EP, Davis RB, Ngo-Metzger Q, Phillips
RS. Racial and ethnic disparities in cancer screening: the importance of foreign birth as a barrier to care. J Gen Intern Med 2003;18:
1028–35.
Muecke MA. Caring for Southeast Asian refugee patients in the USA.
Am J Public Health 1983;73:431–8.
Jacobs EA, Karavolos K, Rathouz PJ, Ferris TG, Powell LH.
Limited English proﬁciency and breast and cervical cancer
screening in a multiethnic population. Am J Public Health 2005;
95:1410–6.
Tu SP, Yip MP, Chun A, Choe J, Bastani R, Taylor V. Development of
intervention materials for individuals with limited English proﬁciency:
lessons learned from "Colorectal Cancer Screening in Chinese Americans". Med Care 2008;46:S51–61.

Cancer Epidemiol Biomarkers Prev; 23(11) November 2014

25. Sentell T, Braun KL, Davis J, Davis T. Colorectal cancer screening: low
health literacy and limited English proﬁciency among Asians and
Whites in California. J Health Commun 2013;18 Suppl 1:242–55.
26. United States Department of Health and Human Services [Internet].
Preventive services covered under the Affordable Care Act; 2010 [cited
2014 Mar 15]. Available from: http://www.hhs.gov/healthcare/facts/
factsheets/2010/07/preventive-services-list.html.
27. United States Preventive Services Task Force (USPSTF) [Internet].
Screening for breast cancer; 2009 [cited 2014 Mar 15]. Available from:
http://www.uspreventiveservicestaskforce.org/uspstf/uspsbrca.htm.
28. United States Preventive Services Task Force (USPSTF) [Internet].
Screening for colorectal cancer; 2008 [cited 2014 Mar 15]. Available from: http://www.uspreventiveservicestaskforce.org/uspstf/
uspscolo.htm.
29. United States Preventive Services Task Force (USPSTF) [Internet].
Screening for cervical cancer; 2012 [cited 2014 Mar 15]. Available from:
http://www.uspreventiveservicestaskforce.org/uspstf/uspscerv.htm.
30. Lee HY, Ju E, Vang PD, Lundquist M. Breast and cervical cancer
screening disparity among Asian American women: does race/ethnicity matter [corrected]? J Womens Health 2010;19:1877–84.
31. Kandula NR, Wen M, Jacobs EA, Lauderdale DS. Low rates of colorectal, cervical, and breast cancer screening in Asian Americans
compared with non-Hispanic whites: cultural inﬂuences or access to
care? Cancer 2006;107:184–92.
32. Pallegadda RR, Wang EJ, Gupta PK, Palaniappan LP, Koenig CJ. How
does culture inﬂuence preventive service utilization among Asian
Indians living in the United States? A qualitative study. Int J Qualitative
Res Serv 2014;1:3.
33. Liang W, Yuan E, Mandelblatt JS, Pasick RJ. How do older Chinese
women view health and cancer screening? Results from focus
groups and implications for interventions. Ethn Health 2004;9:
283–304.
34. Juon HS, Seung-Lee C, Klassen AC. Predictors of regular Pap smears
among Korean-American women. Prev Med 2003;37:585–92.
35. U.S. Census Bureau. Asian Alone by Selected Groups. American
Community Survey 1-Year Estimates; 2010.
36. Walsh JM, Posner SF, Perez-Stable EJ. Colon cancer screening in the
ambulatory setting. Prev Med 2002;35:209–18.
37. Steele CB, Townsend JS, Tai E, Thomas CC. Physician visits and
preventive care among Asian American and Paciﬁc Islander long-term
survivors of colorectal cancer, USA, 1996–2006. J Cancer Surviv
2014;8:70–9.
38. Lee S, Chen L, Jung MY, Baezconde-Garbanati L, Juon HS. Acculturation and cancer screening among Asian Americans: role of health
insurance and having a regular physician. J Community health 2014;
39:201–12.
39. Menon U, Szalacha L, Prabhughate A, Kue J. Correlates of colorectal
cancer screening among South Asian immigrants in the United States.
Cancer Nurs 2014;37:E19–27.
40. Ma GX, Wang MQ, Toubbeh J, Tan Y, Shive S, Wu D. Factors
associated with colorectal cancer screening among Cambodians,
Vietnamese, Koreans and Chinese Living in the United States. N Am
J Med Sci 2012;5:1–8.
41. Homayoon B, Shahidi NC, Cheung WY. Impact of Asian ethnicity on
colorectal cancer screening: a population-based analysis. Am J Clin
Oncol 2013;36:167–73.
42. Walsh J, Nguyen T, Nguyen L, Pasick R, McPhee SJ. Healthy Colon,
Healthy Life (Ruot Lanh, Song Khoe): patient and physician factors
associated with colorectal cancer screening among Vietnamese Americans in a county medical care system. J Health Care Poor Underserved 2009;20:74–89.
43. Lee M. Breast and cervical cancer: early detection in Chinese American
women. Asian Am Pac Isl J Health 1998;6:351–7.
44. Lee MM, Lee F, Stewart S, McPhee S. Cancer screening practices
among primary care physicians serving Chinese Americans in San
Francisco. West J Med 1999;170:148–55.
45. Hsiao CJ, Jha AK, King J, Patel V, Furukawa MF, Mostashari F. Ofﬁcebased physicians are responding to incentives and assistance by
adopting and using electronic health records. Health Aff 2013;32:
1470–7.

Cancer Epidemiology, Biomarkers & Prevention

Downloaded from cebp.aacrjournals.org on April 18, 2021. © 2014 American Association for Cancer Research.

Cancer Screening Practices among Asian Americans

46. Bates DW, Wells S. Personal health records and health care utilization.
JAMA 2012;308:2034–6.
47. Goldzweig CL, Orshansky G, Paige NM, Towﬁgh AA, Haggstrom DA,
Miake-Lye I, et al. Electronic patient portals: evidence on health outcomes, satisfaction, efﬁciency, and attitudes: a systematic review. Ann
Intern Med 2013;159:677–87.

www.aacrjournals.org

48. Zhou YY, Kanter MH, Wang JJ, Garrido T. Improved quality at Kaiser
Permanente through e-mail between physicians and patients. Health
Aff 2010;29:1370–5.
49. Mishuris RG, Linder JA. Racial differences in cancer screening with
electronic health records and electronic preventive care reminders.
J Am Med Inform Assoc. 2014 Mar 17. [Epub ahead of print].

Cancer Epidemiol Biomarkers Prev; 23(11) November 2014

Downloaded from cebp.aacrjournals.org on April 18, 2021. © 2014 American Association for Cancer Research.

2217

Patient and Provider Characteristics Associated with Colorectal,
Breast, and Cervical Cancer Screening among Asian Americans
Caroline A. Thompson, Scarlett Lin Gomez, Albert Chan, et al.
Cancer Epidemiol Biomarkers Prev 2014;23:2208-2217.

Updated version
Supplementary
Material

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/23/11/2208
Access the most recent supplemental material at:
http://cebp.aacrjournals.org/content/suppl/2014/12/16/23.11.2208.DC1

This article cites 39 articles, 3 of which you can access for free at:
http://cebp.aacrjournals.org/content/23/11/2208.full#ref-list-1
This article has been cited by 7 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/23/11/2208.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications Department
at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/23/11/2208.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from cebp.aacrjournals.org on April 18, 2021. © 2014 American Association for Cancer Research.

