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Abstract

This study examined factors related to colorectal cancer (CRC) screening uptake among Thais in the United States. A
total of 121 Thais between 50 and 75 years of age, who were married and living in southern California participated in the
survey (mean age =61 years). Out of all the participants, only 21% of the participants had fecal occult blood tests, 21%
had sigmoidoscopy, and 45% had colonoscopy that were within the recommended period. Overall, 55% of participants met
CRC screening adherence criteria. Participants who had had regular checkups in the previous 2 years without having any
symptoms were 16 times more likely to have obtained CRC screening than their counterparts (OR 16.01, CI 3.75-68.75)
in the multivariable logistic regression model. Other significant predictors of screening adherence included older age (OR
1.08, 95% CI 1.00-1.17), having lived in the U.S. 15 years or longer (OR 6.65, 95% CI 1.55-28.59), having had at least some
college education (OR 3.74, 95% CI 1.23-11.37), and higher levels of perceived self-efficacy (OR 1.88, 95% CI 1.01-3.50)
to obtain CRC screening. Targeted interventions for Thais who are less likely receive CRC screening could be effective in
improving CRC screening. Interventions to improve the populations’ awareness of the importance of preventive measures
when they are not sick could be also effective.
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Introduction

Among all malignancies, colorectal cancer (CRC) is the
third most common cancer in both U.S. men and women
[1]. CRC has been one of the leading causes of death among
U.S. minorities and disparities have been noted in cancer
incidence, mortality, and survival rates among Asian popu-
lations in the United States [1]. Asians are one of the fast-
growing groups among the U.S. immigrants, [2]. The Thai
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population in the United States has increased by 58.1% in the
past decade, and 237,583 Thais lived in United States at the
time of the 2010 census [2]. No data are available regarding
CRC incidence and mortality rates in the United Stated Thai
population. However, we believe CRC should be one of their
health concerns, considering the growth of the number of
Thais in the United States and that CRC incidence rates in
South Asians, Filipinos, and Koreans increased significantly
between 1988 and 2007 based on California Cancer Registry
data [3, 4].

Screening decreases both the incidence and mortality of
CRC by detecting a higher proportion of cancers at earlier
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and more treatable stages [5-9]. The United States Preven-
tive Services Task Force (USPSTF) recommends regular
CRC screening of both men and women 50-75 years of age
via one of the following methods: (1) annual high-sensitivity
Fecal Occult Blood Test (FOBT), (2) sigmoidoscopy every
5 years combined with high-sensitivity FOBT every 3 years,
or (3) colonoscopy every 10 years [10]. Although data show
a significant benefit to screening, statistics from the 2016
National Health Interview Survey showed that only 52.1% of
at-risk, eligible Asians had had CRC screening, compared to
65.6% of white and 60.3% of black Americans [11, 12]. Low
CRC cancer screening rates have also been widely observed
among immigrants [13-15].

A recent systemic review of factors associated with CRC
screening revealed that ethnic minorities, new immigrants,
single people, and those who have low incomes, little educa-
tion, and lack English proficiency most frequently reported
barriers to receiving CRC screening [16]. Immigrants may
have different values and beliefs about screening services or
lack acculturation to U.S. social norms for cancer screening.
While several studies examining cancer screening behav-
iors attempted to target Asian ethnic groups in the United
States, Asian immigrants were usually grouped based on
their geographical backgrounds, with the Thai immigrant
population often categorized as “other Asian subgroups”
because of the relatively small number of Thais in the
United States. Therefore, most common cancer screenings
such as colorectal, cervical, and breast cancer are not well
studied among them. To the best of our knowledge, only a
few studies focusing on breast and cervical cancer screening
in Thai immigrant women were published in the past dec-
ade. According to those studies, breast and cervical cancer
screening rates among Thai immigrant women in the US
were much lower than national screening rates [17, 18]. A
study of Thai immigrant women in Southern California [19]
found that participants perceived breast cancer as a conse-
quence of an individual’s collective deeds in earlier years,
and that the chances of developing breast cancer could not
be altered. We speculate that CRC screening rates are simi-
larly low among Thai immigrants, but no report regarding
their CRC screening rates or their beliefs about screening is
available in the literature.

This study was guided by the health belief model (HBM)
[20, 21]. The HBM asserts when people perceive them-
selves as susceptible to a condition (perceived susceptibil-
ity), perceive action would be beneficial to reduce either
their susceptibility or the severity of the condition (per-
ceived benefits), perceive that the tangible and psychologi-
cal costs (perceived barriers) are outweighed by the ben-
efits, and feel confident that they can carry out the action
(self-efficacy), they will take action to prevent the condition
[21]. Because family support is known to influence cancer
screening among African Americans and Koreans [22-24],

social support theory [25] was also included in our frame-
work. We hypothesized people would receive any form of
CRC screening (FOBT, sigmoidoscopy, colonoscopy) if they
have accurate perceptions about CRC screening and support
from spouses. The purpose of this study, therefore, was to
describe the influence of sociodemographics, health charac-
teristics, health beliefs, and spousal support on CRC screen-
ing practices, CRC screening utilization rates, and predictors
for CRC screening utilization among Thai immigrants in the
United States.

Methods
Study Design and Sample

A descriptive correlational design was used. A community
sample of 121 Thai immigrants living in Southern Califor-
nia participated in this study. Inclusion criteria for the sam-
ple were self-identification as Thai born in Thailand, age
50-75 years, and being married. We included only married
Thais in this study to examine the influence of spousal sup-
port on CRC screening uptake among the population.

Data Collection

After obtaining an approval from the South General Insti-
tutional Review Board which reviews social-behavioral
research at the University of California, Los Angeles, fliers
in Thai were posted in reception areas of a Thai commu-
nity service agency and two Thai temples. Thais who were
interested in participating in the study were asked to contact
the second or third authors of this study or to come to a des-
ignated area in the community service agency or temple to
learn more about the study. All the participants who showed
interest in participating in the study were screened using
the screening script approved by the university. Once pro-
spective participants were determined to be eligible, written
informed consent was obtained from all participants. Writ-
ten consent forms that explained the purposes, procedures,
risks, and confidentiality involved in the study were provided
to participants. Participants were informed that they could
withdraw from the study at any time. It took about 20 min
to respond to a paper-and-pencil survey. Each participant
received a $10 gift card after completing the study.

Measures

The primary outcome for the study was CRC screening
adherence, which was defined as having an FOBT in the
past 12 months, a sigmoidoscopy within the past 5 years,
or receiving a colonoscopy within the past 10 years. Soci-
odemographic variables included age, education, and
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employment status. Number of years in United States and
level of English proficiency (not at all, a little, average, and
fluent) were asked to estimate the level of acculturation. Par-
ticipants were also asked to assess their health status. Data
were collected related to health care characteristics, such
as having health insurance, usual source of care (having a
regular place or doctor to visit, having a physical examina-
tion without sickness or for health problems in the previous
2 years), and personal and family histories of cancer.

Perceived susceptibility to developing CRC and per-
ceived benefits, barriers, and self-efficacy for obtaining CRC
screening were measured using HBM subscales [26, 27]. All
of the subscales use Likert-scale responses ranging from
strongly disagree =1 to strongly agree=15. Higher scores
indicate greater perceived levels or beliefs. The Cronbach’s
alpha for measuring susceptibility (three items), benefits
(three items), barriers (seven items), and self-efficacy (eight
items) in this study were 0.91, 0.88, 0.93, and 0.87, respec-
tively. In measuring spousal support, we asked whether
respondents’ spouses encouraged or advised them to have
the CRC screening; this question used ‘yes’ and ‘no’ option
response. All the instruments were translated from English
to Thai by the second author and back translated by a nurse
who is fluent in Thai and English. The translated instrument
was then verified by the third author. All the study partici-
pants responded to the Thai version of the survey.

Data Analysis

The recruited sample size was estimated as sufficient to
detect a small (odds ratio equivalent to d=0.29) effect for
odds ratios from preliminary bivariate logistic regression
models, with two-tailed alpha=0.05 and power=0.80, for
an expected 50% adherence rate (using G power software),
[28]. For multivariate logistic regression, a small-to-medium
(approximately equivalent to d=0.41) effect size for an indi-
vidual predictor in the multivariate model would be detect-
able assuming up to 30% of variance accounted for by other
predictors and no more than 15% of cases with missing data
on one or more predictors.

All statistical analyses were performed using SAS Ver-
sion 9.4. Initial analyses included all the key variables in
the study. Then relationships of sociodemographic, accul-
turation, health and other variables to CRC screening adher-
ence were examined in two ways using logistic regression:
first, in simple bivariate analyses to find whether potential
predictors were related to CRC screening adherence indi-
vidually; and second, in multivariate analyses with all poten-
tial predictors. Results from the simple bivariate analyses
were used to inform the multivariate model; all variables
with a p-value <0.50 in the simple bivariate analyses were
entered in the multivariate logistic regression model to max-
imize parsimony. The multivariate model used a backward

@ Springer

selection approach to avoid redundancy and further maxi-
mize parsimony, thus omitting variables not adding signifi-
cant additional information to the model.

Results

Sociodemographic, Health Beliefs and Spousal
Support

Table 1 summarizes the sociodemographic data for study
participants. A total of 121 Thais aged between 50 and
75 years participated in the study. All participants were
immigrants and the majority (88%) had lived in the United
States for more than 15 years. Fewer than half of them were
working (47.1%). Even though almost half of the partici-
pants (48%) had a college education, 65% of them didn’t
speak English at all or spoke only a little English.

More than half of the participants rated their health as
excellent or very good (55%). The overwhelming majority of
participants had health insurance (93%), a primary physician
(90%), and had received a checkup without symptoms within
the previous 2 years (82%) (Table 1).

Among the four health belief subscales, participants
reported the highest score on the perceived benefits scale
(M =4.0, SD=0.86) compared to perceived susceptibility,
barriers, and self-efficacy. Less than half of the participants
(34%) reported receiving spousal encouragement in obtain-
ing the CRC test.

CRC Screening Rates

A little more than half of the participants had had a Fecal
Occult Blood Test (FOBT) (55%) in their lifetime, only 21%
of the participants had the test in the prior year. The screen-
ing rate for sigmoidoscopy was much lower, with 27% of
participants having ever had one and 21% of the participants
having one within the previous 5 years. The rate for ever
having had a colonoscopy was 53%, with 45% of participants
having had the test within the previous 10 years. A total
of 86 respondents (71%) had ever had at least one of the
screening tests, and 66 respondents (55%) were up to date
on overall CRC screening adherence (Table 2).

Predictors of CRC Screening Adherence

Table 3 shows results of simple (bivariate) logistic regres-
sion analysis of CRC adherence by each potential predic-
tor with a p-value of <0.5. To be conservative in our vari-
able selection, this p-value cut-off point of 0.5 was used for
inclusion in the initial multiple logistic regression model.
Eleven variables from the bivariate logistic analysis shown
in Table 3 as possible predictors were entered in the multiple
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Table 1 Sociodemographic and other characteristics of participants
(N=121)

Table2 Colorectal cancer screening rates for non-US born Thais
aged 50-75 years (N=121)

Participants characteristics Mean (SD) N (%) Colorectal cancer screening type N (%)

Age 61.27 (6.66) FOBT ever

Years lived in US? No 55 (45.5)
Less than 15 15 (12.5) Yes 66 (54.5)
More than 15 105 (87.5) FOBT in past year

Fluent in english No 95 (78.5)
No/little 78 (64.5) Yes 26 (21.5)
Average/fluent 43 (35.5) Sigmoidoscopy ever®

Health insurance No 88 (73.3)
No 8 (6.6) Yes 32 (26.7)
Yes 113 (93.4) Sigmoidoscopy adherence

Educational completed No 95 (78.5)
High school grad or less 66 (51.7) Yes 26 (21.5)
College/undergraduate/graduate 58 (48.3) Colonoscopy ever

Work status No 57 (47.1)
Working 57 (47.1) Yes 64 (52.9)
Not working 64 (52.9) Colonoscopy adherence

Health status® No 67 (55.4)
Excellent/very good 66 (55.0) Yes 54 (44.6)
Fair/poor 54 (45.0) Ever had one of the CRC tests

Non-emergency medical care® No 35 (28.9)
Private doctor’s office 28 (23.1) Yes 86 (71.1)
Community clinic/health center 62 (51.2) CRC screening adherence®
Hospital/other 31 (25.6) No 55 (45.4)

Have primary physician Yes 66 (54.6)
No 12 (9.9) aN = 120
es s ; 109.0.1) ®Adherence to guidelines was defined as having an FOBT in the past

Checkup within last 2 years™** 12 months, a sigmoidoscopy within the past 5 years, or receiving a
No 22 (18.3) colonoscopy within the last 10 years
Yes 98 (81.7)

Diagnosed with cancer* logistic regression model. Using backward stepwise selec-
No 109(90.8) tion method to reduce redundancy, controlling for all other
Yes 1162 variables, older age, living more than 15 years in the United

Family member had cancer States, having some college education, having higher levels
No 97(802) of perceived self-efficacy, and receiving regular checkups
Yes 24198 without symptoms significantly predicted adherence to CRC

Spousal encouragement® screening (Table 4). The odds of CRC screening adherence
No (6538 was 8% higher for every additional year of age (OR 1.08,
Yes ) 41642 95% CI 1.00-1.17). Participants who have lived more than

Health be_hﬁff_s b 15 years in the United States had odds of CRC screening
Susceptibility** 3.7(085) adherence 6.7 times greater than respondents who lived here
Benefit 40(086) fewer than 15 years (OR 6.65, 95% CI 1.55-28.59). Those
Barriers** 3.90.85) with at least some college (OR 3.74, 95% CI 1.23-11.37)
Self-efficacy® 3.4 (0.82) .

and higher self-efficacy scores (OR 1.88, 95% CI 1.01-3.50)

*p<.05 also had significantly higher odds of CRC screening adher-

#5p < 01 ence. Most importantly, the odds of CRC screening adher-

aN = 120 ence were 16 times greater for respondents who had gone

N =113 for regular checkups without symptoms in the previous

°N=117 two years than their counterparts who did not have regular

dN =118 checkups (OR 16.01, 95% CI 3.75-68.75).
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Table 3 Predictors of colorectal

. Coefficient SE  p value Odds ratio  95% CI

cancer screening adherence

from simple (bivariate) logistic Age 0.08 003  0.005% 1.09 1.02-1.15

regression Lived more than 15 years in US (yes)® 1.02 058 008 277 0.89-8.68
English speaking capability (fluent/average)®  0.52 0.39 0.18 1.69 0.79-3.61
Education level (Some college)* 0.48 0.37 0.19 1.62 0.79-3.35
Family member diagnosed with cancer (yes)* 0.41 0.47 0.38 1.50 0.60-3.76
Checkup within last 2 years (yes)* 2.43 0.66 <0.001* 11.40 3.15-41.24
Spousal encouragement (yes)? 0.89 0.40 0.03* 2.44 1.11-5.40
Susceptibility 0.47 0.23 0.04* 1.61 1.02-2.54
Benefit 0.54 0.23 0.02* 1.72 1.09-2.70
Barriers 0.22 0.22 0.31 1.25 0.81-1.93
Self-efficacy 0.35 0.23 0.13 1.42 0.90-2.23

*Age, Checkup within last 2 years, Spousal encouragement, Susceptibility scale, Benefit scale each signifi-

cantly predict CRC screening
4Compared to ‘no’

"Compared to “not at all/a little’

“Compared to ‘high school graduate or less’

Table 4 Predictors of colorectal
cancer screening adherence

from multivariate logistic
regression (N=107)

Coefficient  SE p-value Odds ratio 95% CI
Age 0.08 0.04 0.045* 1.08 1.00-1.17
Lived more than 15 years in US (yes)* 1.89 0.74 0.011* 6.65 1.55-28.59
Education (some college or higher)® 1.32 0.57 0.020%* 3.74 1.23-11.37
Checkup within last 2 years (yes)® 2.77 0.74 <0.001* 16.01 3.75-68.75
Self-efficacy 0.63 0.32 0.046* 1.88 1.01-3.50

Global Chi square likelihood ratio test=40.76, df =7, p-value =0.0001
*Significant predictor of CRC screening with p-value < 0.05

4Compared to ‘no’

Compared to high school graduate or less

Discussion

This is the first study to examine CRC screening rates and
the influence of health beliefs, and spousal support on CRC
screening utilization among Thais in the United States. In
general, there is little information on cancer screening utili-
zation, including CRC screening, among Thais in the United
States. Our work shed light on CRC screening behaviors and
the influence of health beliefs and spousal support on screen-
ing behaviors in the population. Most importantly, we found
that study participants who had regular checkups without
symptoms in the previous 2 years were more than 16 times
more likely to be adherent to CRC screening than their coun-
terparts. The literature consistently reports that having rou-
tine checkups without symptoms is related to CRC screening
adherence among Asians, including Chinese, Korean, and
Vietnamese [29-32].

In our study, although spousal support and perceived
benefits were significant predictors of CRC at the bivariate
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level, at the multivariate level, when the effects of all the
other predictors were taken into account, the effect of
these two were no longer significant. Therefore, the exact
mechanism of how perceived benefits, spousal support,
and regular checkups might have influenced CRC screen-
ing behaviors needs to be examined. Other variables that
we did not measure, such as receiving recommendations
from physicians for CRC screening, insurance coverage
for CRC screening, or beliefs about preventive orienta-
tion, could also have played a role in the pathway. More
in-depth understanding will enable researchers to design
more effective and efficient CRC screening programs in
the future.

Other significant predictors of CRC screening adherence
in the multivariate logistic regression model included older
age, having lived in the United States for 15 years or longer,
having had at least some college education, and a higher
level of perceived self-efficacy to obtain CRC screening.
Age, education, and the length of stay in the US have been
reported consistently as predictors for CRC screening among
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Asian Americans [29, 33]. Immigrant women who stayed in
the United States for > 5 years were less likely to receive
CRC than native citizens, according to the 2000-2010
National Health Interview Survey [34]. A literature review
also found that Asian Americans who recently arrived in the
US were vulnerable to CRC because of their lack of CRC
screening utilization [29].

Among those variables based on the HBM, CRC screen-
ing self-efficacy, perceived ability to obtain CRC screening,
was the only predictor for receiving CRC screening, even
though perceived susceptibility to developing CRC and ben-
efits of receiving CRC screening were in the simple logistic
regression model. Perceived self-efficacy has been consist-
ently significantly positively related with CRC screening
utilization behaviors across studies [35-37]. Self-efficacy is
known to be effective in promoting health behavior change
[38], which suggests that educating Thais to improve their
self-efficacy could be effective in improving their CRC
screening uptakes.

Surprisingly, other concepts in the HBM did not predict
the study participants’ CRC screening utilization behaviors.
In a literature review on individual-level health behavior
constructs and CRC screening behaviors, the majority of
studies of HBM supported the hypotheses that perceived
benefits, barriers, and susceptibility are related to the screen-
ing behaviors [37, 39]. Our sample of a homogenous group
who reported relatively high mean scores (3.7-4.0 on the
5-point Likert scale), except 3.4 on the self-efficacy scale,
and low variances (SD =.82-.85) on the HBM constructs
could have caused the insignificant relationships between
the HBM constructs (except self-efficacy) and CRC screen-
ing behaviors.

Studies have examined the influence of spousal sup-
port on cancer survivors, but fewer studies have exam-
ined spousal support for cancer screening, especially CRC
screening. Studies on breast, cervical, and prostate cancer
screening demonstrated the importance of support provided
by spouses for their partners’ screening behaviors among
people in various ethnic groups [22, 40] as well as women
who had little education and were in low socioeconomic
groups in the United States [41] and other countries [42-45].
Most of literature related to social support and CRC screen-
ing examined social support in African Americans [23, 46].
When African Americans and whites were compared, those
who were socially connected were more than three times
more likely to have had recent CRC screening than those
who were not, but the association was stronger among blacks
(OR 3.8) than whites (OR 2.9) [46]. Having the structural
social support (having strong social connections) appeared
to be more important for CRC screening than emotional or
instrumental support. Further examination of various aspects
of social support related to CRC screening in the population
is warranted.

The findings that 71% of participants had ever had one of
the CRC screening tests and 55% of participants’ screenings
were up-to-date in our study are similar to overall United
States. CRC screening rates. In the 2010 National Health
Interview Survey, 58.6% of adults had up-to-date CRC
screening [47]. The CRC screening adherence rate in Thai
Americans in our study is higher than reported CRC screen-
ing rates of 46.8% among Asian Americans based on the
2001, 2003, and 2005 California Health Interview Survey
(CHIS) data [48] and 13% of community-based Asian Amer-
ican data representing Cambodian, Korean, Vietnamese, and
Chinese Americans in the greater Philadelphia area, New
Jersey, and New York City [33]. Even though Thais in our
sample have higher CRC screening rates than other Asians,
it is still below the Healthy People 2020 target of 70.5% for
adults aged 50-75 years [49].

Clinical/Public Health Implications

It would be most urgent to encourage Thais in the United
States to receive routine checkups although they are asymp-
tomatic. Community-based campaigns for the importance
of receiving CRC screening could be effective, especially
when the campaign is culturally and linguistically sensitive.
Collaborating with community agencies, religious organiza-
tions, newspapers and radio stations, or clinics could be cost-
effective in reaching larger populations. When Thais visit
clinics for symptoms, educating them to return to the clinic
for routine checkups could also be an effective strategy.

Limitations

There are limitations in sampling, outcome measurement,
and design. First, our sample is from Thais living in South-
ern California. Most of the participants were immigrants
who had lived in the United States for more than 15 years.
Without national data, it is hard to determine if our data
are generalizable to Thais nationwide. Second, the CRC
screening outcomes were measured by responses to the self-
reported question, and there could be recall bias or response
bias on the self-reported outcomes. Third, the validity of the
translated instruments has not been established. Lastly, we
used a cross-sectional design, so findings from this study
cannot be used to explain causal relationships.

Conclusion

This study is one of the first to examine the influence of
health beliefs and spousal support on CRC screening
among Thai Americans. Having a routine physical exami-
nation without symptoms was the strongest predictor for
receiving CRC screening among Thais in our study. After
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finding Thais who obtained routine screenings even when
they did not have any symptoms are more likely to receive
CRC screening, the logical next step would be to explore
how to increase routine physicals for asymptomatic Thais
to improve screening adherence. Preventive health educa-
tion might be efficient to advance CRC screening and other
health-related behaviors in this population.
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