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Abstract

Background.—Colorectal cancer screening (CRCS) rates remain suboptimal among Korean
Americans despite recommendations from health organizations. Little is known about the
mechanism underlying their CRCS adoption within complex systems. This study aimed to
examine the multi-level predictors of CRCS adoption among Korean Americans using a decision
tree model.

Methods.—A cross-sectional survey was performed to assess CRCS adoption and multiple
levels of influence—individual (i.e., CRCS self-efficacy, CRCS attitudes, risk of colorectal cancer,
psychological distress, health status), interpersonal (i.e., social support, social networks, CRCS
recommendations), and organizational/community (i.e., health insurance, primary doctor, primary
clinic) factors. A total of 433 Korean Americans aged 50 to 75 in a metropolitan area in the
Southeastern U.S. completed a self-report questionnaire. To determine the important variables that
predict CRCS adoption, the study generated a decision tree predictive model using R statistical
software.

Results.—The results indicated that CRCS self-efficacy and CRCS attitudes at the individual
level and CRCS recommendations and social support at the interpersonal level differentiate
adopting or not adopting CRCS. Furthermore, CRCS recommendations (n7= 138, 56%, prob =
0.64) and CRCS self-efficacy (n= 51, 21%, prob = 0.88) were the most powerful predictors of
CRCS adoption.

Conclusion.—The findings highlight the critical roles of CRCS recommendations from
healthcare providers and family/friends and patients’ confidence in performing screening-related
tasks in influencing CRCS adoption among Korean Americans. Practice efforts should target
individual and interpersonal characteristics when developing interventions for promoting CRCS
among Korean Americans especially who are not adherent to screening guidelines.
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Introduction

Colorectal cancer is the third most frequent cancer and the third leading cause of death

for men and women in the U.S. (American Cancer Society 2021). Nearly 90% of new
colorectal cancer cases occurred in people aged 50 or older (Siegel, Miller, and Jemal
2017). Since the introduction of colorectal cancer screening (CRCS) in the U.S. in the
1960s, colorectal cancer incidence and mortality both have steadily declined, especially
over the past two decades (Doubeni 2014). Research estimates that CRCS accounts for a
more than 50% reduction in the incidence and mortality (Issa and Noureddine 2017). Health
organizations recommend regular CRCS for average-risk individuals aged 50 to 75 (US
Preventive Services Task Force 2018). The common recommendation includes a stool-based
blood test annually, sigmoidoscopy every five years, and colonoscopy every ten years (US
Preventive Services Task Force 2018).

Despite such recommendation, CRCS rates remain low for the general U.S. population and
far lower for historically underrepresented racial and ethnic groups in the U.S (Jackson et al.
2016; Young et al. 2019). Specifically, a systematic review indicated that only 25-50% of
Korean Americans had undergone CRCS, which is significantly below the national goal of
74.4% set by Healthy People 2030 (Oh and Jacobsen 2014; U.S. Department of Health and
Human Services 2021). For Korean Americans, colorectal cancer incidence and mortality
have increased and persisted, respectively (Kohler et al. 2015), becoming the second most
commonly diagnosed cancer and the leading cause of death (Sabado et al. 2015).

Literature has shown that underutilization of CRCS for Korean Americans is associated
with multi-faceted factors. Sociodemographic characteristics that include younger age (Jo
et al. 2008), being single (Juon et al. 2003), poor education attainment (Kim et al. 1998),
and low income (H. Y. Lee and Im 2013) were connected with suboptimal CRCS for
Korean Americans. As for cognitive and psychosocial attributes, Korean Americans with
low CRCS self-efficacy (Werk, Hill, and Graber 2017), negative attitudes toward CRCS
(Carney et al. 2014), low perceived risk of colorectal cancer (Jung et al. 2017), high levels
of psychological distress (Myong, Shin, and Kim 2012), poor health status (Juon et al.
2003), lack of social support (Oh and Jacobsen 2014), and limited social networks (Jo et al.
2008) were likely to report low rates of CRCS. In addition, structural factors that include
inadequate health insurance (Ryu, Crespi, and Maxwell 2014), limited access to primary
healthcare sources (Tran et al. 2018), and the lack of receiving CRCS recommendations (S.
Y. Lee 2018; Maxwell et al. 2010) impeded Korean Americans from utilizing CRCS.

While the literature has contributed to identifying the correlates of CRCS among Korean
Americans, further studies are warranted because CRCS adoption is influenced by a
combination of multiple correlates and their interactions with one another within multi-level
systems (Brittain and Murphy 2015; Pruitt et al. 2014). In order to better understand how
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Korean Americans make a decision of CRCS uptake, the present study employed the
decision tree predictive model as an analytical approach and the social ecological model
as a theoretical framework.

Theoretical Framework

The social ecological model posits that individuals embedded within larger social systems
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interact with their environments with mutual influences on health outcomes (Golden and
Earp 2012). In this study, the social ecological model consisted of the three levels of
influence—individual (i.e., CRCS self-efficacy, attitudes toward CRCS, perceived risk

of colorectal cancer, psychological distress, and self-rated health status), interpersonal
(i.e., social support, social networks, and CRCS recommendations), and organizational/
community (i.e., health insurance, primary clinic, and primary doctor) factors (see Figure
S1). Also, the decision tree model is a data mining and classification tool which has been
used to examine the diagnosis of medical conditions and decisions for cancer screenings
(Dominick et al. 2015; Song and Lu 2015). In this study, the decision tree model allowed for
specifying factors that differentiate the CRCS adoption groups, calculating the importance
of a given factor in estimating CRCS adoption, and offering an easy-to-interpret visual
representation of prediction rules (Morris and Perna 2018).

Drawing on the social ecological framework, the present study aimed to investigate the
important predictors of CRCS adoption among Korean Americans using the decision tree
predictive model. To this end, this study proposed the following research questions:

1 What are the important /ndividual-level predictors of CRCS adoption among
Korean Americans?

2. What are the important /nterpersonal-level predictors of CRCS adoption among
Korean Americans?

3. What are the important organizational/community-level predictors of CRCS
adoption among Korean Americans?

4, Which variable has the greatest predictive power to forecast CRCS adoption?

The findings of this study benefit the field by providing implications and guidelines for
health professionals and policy makers in developing evidence-based interventions targeted
to effectively engage Korean Americans to adopt CRCS.

Research Design and Data Collection

We conducted a cross-sectional, quantitative study and performed convenience sampling
to recruit Korean Americans from May 2015 to February 2016. Inclusion criteria were
individuals who self-identified as Korea American, aged 50 to 75, and resided in a
metropolitan area in the Southeastern U.S. For recruitment, we developed a list of Korean
community organizations, including senior centers, churches/temples, and associations,
and then contacted each organization via phone or email. We administered self-report
questionnaires at organizations which agreed to participate. Prior to each session, we
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explained the nature and purpose of the study and administered informed consent among
those who were interested in the study. We translated all measures in English into Korean
using back-translation. Three bilingual Korean Americans from a local university and
community reviewed the translations. We pilot-tested the Korean-translated questionnaire
with six Korean American men and women to obtain and integrate their feedback. An
institutional review board approved this study.

The outcome variable for this study was receipt of CRCS (i.e., CRCS adoption): a fecal
occult blood test (FOBT), sigmoidoscopy, or colonoscopy. We assigned CRCS receipt as a
dummy variable with a value of 1 if the respondent had ever had any of the three screening
modalities or a value of 0 if otherwise. In the receipt of CRCS, we did not assess the
particpant’s screening schedule status. For the predictors (i.e., input variables), building

on existing literature, we employed 11 variables to determine the most influential factors
that lead to adoption of CRCS. Guided by the social ecological framework, we classified
the 11 critical elements of CRCS as either individual, interpersonal, or organizational/
community factors. The individual factors included CRCS self-efficacy, CRCS attitudes, risk
of colorectal cancer, psychological distress, and self-rated health status. The interpersonal
factors included social support, social networks, and CRCS recommendations from social
networks (i.e., doctors, family, relatives, and friends). Lastly, the organizational/community
factors comprised primary clinic, primary doctor, and health insurance.

Individual factors

CRCS self-efficacy.: We adopted 12 items of self-efficacy for CRCS from Luszczynska and
Schwarzer (Luszczynska and Schwarzer 2003) to measure CRCS self-efficacy. This self-
efficacy measure consisted of three subscales for FOBT, sigmoidoscopy, and colonoscopy
with four items each on a seven-point Likert scale ranging from “strongly disagree’ (= 1) to
‘strongly agree’ (= 7). A sample item is: “I am able to perform FOBT regularly even if I will
have to make a detailed plan describing how to remember about the test.” Higher scores of
CRCS self-efficacy denote greater abilities of executing CRCS.

CRCS attitudes.: We measured attitudes toward CRCS using an adapted version of seven-
item positive decisional balance scale developed by Costanza and colleagues (Costanza et al.
2005) for each CRCS modality. We computed the sum scores of 7 items for each screening
modality (a total of 21 items), with each item having a binary value of 0 (= ‘no’) or 1

(= “yes’), and then calculated the overall mean score. A sample item is: “Having regular
colonoscopy gives me peace of mind about cancer.” Higher scores of CRCS decisional
balance denote greater positive attitudes toward CRCS.

Risk of colorectal cancer.: We also assessed risk of colorectal cancer using three items
adopted from Manne and colleagues’ perceived risk of colorectal cancer scale which
Schwarts and colleagues had originally developed (Schwartz et al. 1995; Manne et al.

2002). This included a seven-point Likert scale rating personal risk for developing colorectal
cancer compared with the average person of the same age (-3 = ‘extremely unlikely,” 3 =
‘extremely likely”). A sample item is: “Compared to others at your own age, how do you
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estimate the likelihood that you will ever have a polyp in your colon/rectum?” Higher scores
of risk of colorectal cancer denote greater perceived risk of colorectal cancer.

Psychological distress and health status.: Using the Kessler short-form (K6) mental
distress scale, we measured non-specific psychological distress within the past month
(Kessler et al. 2002). This six-item scale included a response ranging from ‘none of the
time’ (= 0) to “all of the time” (= 4). A sample item is: “During the past 30 days, how
often did you feel so sad that nothing could cheer you up?” Higher scores denote higher
levels of psychological distress. Moreover, we assessed health status with one item of the
question, “How do you rate your current health?” and options of ‘very bad’ (= 1), ‘bad’ (=
2), ‘moderate’ (= 3), ‘good’ (= 4), and ‘very good’ (= 5).

Interpersonal factors

Social support.: We measured social support with five items of the Duke University of
North Carolina functional social support questionnaire (Broadhead et al. 1988). This scale
assessed agreements with statements describing the abilities of having someone to discuss
and share important life matters with options on a five-point-Likert scale ranging from
‘much less than | would like’ to “as much as | would like.” A sample item is: “I have people
who care what happens to me.” We computed their mean scores, with their higher scores
denoting greater perceived social support.

Social networks.: To assess social networks, we asked the number of acquaintances whom
the participant could confide in or count on, when the respondent seeks informational

(e.g., finding an appropriate doctor), tangible (e.g., taking him or her to the hospital), and
emotional (e.g., feeling at ease) supports for health. Each item included options of ‘none’ (=
1), ‘one’ (= 2), ‘two’ (= 3), ‘three or four’ (= 4), “five to eight’ (= 5), and “nine or more’ (=
6). Higher scores denote a greater number of social networks.

CRCSrecommendation.: We also measured receipt of CRCS recommendation for each of
the screening modalities from different sources, including doctor, family/relative, or friend,
with responses of ‘yes’ (= 0) or ‘no (= 1).” We computed the sum scores of 3 items for each
screening modality (a total of 9 items) and then calculated the overall mean score. Higher
scores denote a greater number of recommendations for CRCS.

Organizational/Community factors—We asked if the respondent had a primary clinic,
a primary doctor, or health insurance. We used an item for each with options of ‘yes’ or ‘no.’

Cronbach’s alpha coefficients for the seven constructs (CRCS self-efficacy, CRCS attitudes,
psychological distress, risk of colorectal cancer, social support, social networks, and CRCS
recommendations) ranged from 0.81 to 0.96 (see Table S1). All seven constructs met the
minimum criterion of 0.70. Table S2 presents a frequency table for self-rated health status
and the organizational/community factors (health insurance, primary clinic, and primary
doctor).
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Data Analysis

Results

We used Recursive PARTitioning of the multivariable statistical algorithm to grow a decision
tree for the CART method (Song and Kim 2018; Therneau et al. 2019). By using a sampling
strategy of 70%, 15%, 15%, the system auto-split the full data (n7=353) by partitioning 70%
into a training dataset (/7= 248), 16% into a validation dataset (/7= 56), and 14% into a
testing dataset (7= 49).

First, we ran the decision tree with the training dataset (7= 248). To measure the model
performance and accuracy, we then conducted an error matrix and analyses of receiver
operating characteristics (ROC) on a validation dataset (7= 56) and cross-validated the final
model on a testing dataset (77 = 49). To get a more stable prediction of the most significant
variables, we used Random Forest (RF) algorithms that built an ensemble of 300 decision
trees (ntree = 300) (Sauer et al. 2015: Song and Kim 2018). Both the accuracy and Gini
measures of the importance of variables are calculated by the RF algorithm in the building of
the 300 decision trees. R statistical software was used to generate a decision tree.

Sociodemographic Characteristics

A total of 526 Korean Americans participated in the study, and 433 Korean Americans
(82.3%) eligible for this study completed a self-report questionnaire regarding CRCS
adoption. Among them, we used 353 responses for the main data analysis after the

system deleted 80 observations due to missing values for the outcome variable in the past
CRCS receipt (i.e., CRCS adoption) (n=353). Table 1 presents the sociodemographic
characteristics of the respondents. The mean age was 58.5. About 60% were female, almost
40% had an annual household income below $40,000, the majority (83%) were married or
partnered, and above half (57%) graduated from college or above.

Decision Tree Modeling

An optimal decision tree model was generated by the Recursive PARTitioning statistical
technique using the training dataset (7= 248). Figure 1 presents the final decision tree
consisting of seven terminal nodes (i.e., a node that is not split any further). Three terminal
nodes in grey predicted CRCS adoption groups, which was denoted as ‘yes,” and another
four with no fill predicted non-CRCS adoption groups, which was denoted as ‘no.” The
decision tree repeatedly split the training data into smaller subset samples by the cutpoint
chosen by the algorithm’s calculation of the entropy of child nodes (Song and Kim

2021). Repeated splits on the same predictor may occur ordinarily in predictive analytics
(Song and Kim 2018). As described earlier, greater scores indicated a higher number of
recommendations for CRCS, more positive attitudes toward CRCS, greater self-efficacy to
execute CRCS, a higher level of perceived social support, etc.

The root node (/7= 248) was the top node in the tree that was split into two branches
according to a primary indicator of CRCS recommendations (< 0.5, = 0.5) that leads to
further nodes. Receiving less than or equal to 0.5 CRCS recommendations predicted a
non-CRCS adoption group and was denoted as ‘no’ in the final terminal node (7= 101, 41%,
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prob = 0.88). When respondents received greater than 0.5 CRCS recommendations, they
were identified as a CRCS adoption group (/7= 138, 56%, prob = 0.64) and the node was
split further according to the indicator of CRCS self-efficacy.

Among the respondents, those who possessed CRCS self-efficacy greater than or equal to
2.9 comprised a CRCS adoption group (n= 88, 35%, prob= 0.78) and the node split by
CRCS recommendations appeared for a second time (< 2.5, = 2.5). Among the respondents,
those who received greater than or equal to 2.5 CRCS recommendations comprised a CRCS
adoption group (denoted as ‘yes’ in the final terminal node) with an 88% probability of
observation (=51, 21%). When respondents received recommendations less than 2.5 (7=
37, 15%, prob = 0.65) and then had social support greater than or equal to 2.7, we predicted
a CRCS adoption group in the final terminal node (7= 31, 13%, prob = 0.74). However,
when respondents had social support less than 2.7, we predicted a non-CRCS adoption
group (n=6, 2%, prob = 0.83).

Respondents who received greater than or equal to 0.5 CRCS recommendations and then
possessed CRCS self-efficacy of less than 2.9 comprised a non-CRCS adoption group (/7=
50, 20%, prob = 0.60), and the node split at the CRCS attitudes. Among the respondents,
those who possessed CRCS attitudes of less than 3.5 comprised a non-CRCS adoption group
(denoted as ‘no’ in the final terminal node) with a 100% probability of observation (n=8,
3%). When respondents had CRCS attitudes greater than or equal to 3.5, they comprised a
non-CRCS adoption group (77 =40, 16%, prob = 0.52), and the node split into two branches
according to the indicator of CRCS recommendations that appeared for a third time (< 2.5,
> 2.5). Among those respondents, when they received greater than or equal to 2.5 CRCS
recommendations, they comprised a CRCS adoption group in the final terminal node (7=
19, 8%, prob = 0.63). Yet, when they received less than 2.5 CRCS recommendations, they
comprised a non-CRCS adoption group (7= 21, 9%, prob= 0.67).

Overall, the results indicated that higher levels of individual factors (i.e., CRCS self-
efficacy and CRCS attitudes, Research question 1) and interpersonal factors (i.e.,

CRCS recommendations and social support, Resear ch question 2) predicted adoption of
CRCS. However, in this model, none of the organizational/community factors predicted
CRCS adoption (Resear ch question 3). The first root node was split according to
recommendations from the respondents’ social networks to adopt CRCS. This indicates

the CRCS recommendations are the most critical factor in determining their CRCS behavior
(= 0.5, n=139, prob=0.64). The largest segment (n7= 101, 41%) was classified as

a non-CRCS adoption group because of a low level of CRCS recommendations from

social networks (< 0.5, prob = 0.88). Further, the second largest segment (7= 51, 21%,
prob = 0.88) was classified as a CRCS adoption group because of high levels of CRCS
recommendations (= 0.5, 7= 138, 56%, prob= 0.64), CRCS self-efficacy (= 2.9, n= 88,
35%, prob = 0.78), and the second presence of CRCS recommendations (= 2.5, n=51,
21%, prob = 0.88). This indicates that the two predictors of CRCS recommendations and
CRCS self-efficacy have the greatest predictive power to forecast CRCS adoption (Resear ch
question 4).
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Model Evaluation and Cross-Validation

The performance of the final decision tree was evaluated with the error matrix and receiver-
operating characteristic (ROC) analyses with a validation dataset (/7= 56, 16%) (Fielding
and Bell 1997: Song and Kim 2021). The overall error rate is 0.16, the precision rate is
0.89, and the area under the ROC curve (AUROCC) is 0.93 that means the decision tree
was accurate and had a low misclassification rate. Further, we cross-validated the model’s
performance against the testing dataset (7= 49, 14%) (Song and Kim 2018). The result of
the error matrix and ROC analysis on the testing dataset showed an overall error rate of
0.27, a precision rate of 0.77, and an AUROCC of 0.80, which thus confirmed the unbiased
estimate of the model’s performance (Song and Kim 2021). Therefore, the final decision tree
model generated from the training dataset was validated and showed acceptable accuracy
and precision in its performance (see Table 2).

Variable Importance

We conducted a RF analysis to estimate the relative importance of the variables and to
provide additional information about the significant predictors found in the main data
analysis (Breiman 2001; Song & Kim 2018). We ran a RF model, which was an ensemble of
300 decision trees (ntree = 300), with the 11 variables tested in the final decision tree. The
RF algorithm randomly selected three input variables at each node (mtry = 3) and computed
the best node split. The R software system calculated two measures of the importance for
each variable. Both the accuracy and Gini measures of Variable Importance indicated that
CRCS recommendations (Accuracy measure = 29.62; Gini measure = 21.79) and CRCS
self-efficacy (Accuracy measure = 13.47; Gini measure = 16.13) were the most important
predictors of CRCS adoption among the 11 variables, which corresponds to the result in the
final decision tree. The CRCS attitudes is also a highly important variable in the Accuracy
measure of the RF model but was not in the Gini measure. While social support turned out to
be a relatively important variable in the Gini measure but was not for the Accuracy measure
in the ensemble of 300 decision trees.

Discussion

This study examined multi-level factors associated with adoption of CRCS among Korean
Americans using the decision tree modeling. Also, this study determined the most important
factors that predict the CRCS adoption. The findings are consistent with previous studies
and add to an existing body of literature regarding CRCS behavior for this ethnic group. The
findings indicate the significance of recognizing individual and interpersonal characteristics
when developing interventions for improving CRCS among Korean Americans.

Firstly, this study found that self-efficacy and attitudes pertaining to CRCS discern the
groups of CRCS adoption vs. non-adoption in Korean Americans (Research question 1).
The findings suggest that personal cognition and subjective norms among Korean Americans
can be more important than psychological perceptions (i.e., distress, risk of colorectal
cancer, health status) in their uptake of CRCS. Using Bandura’ self-efficacy theory (Bandura
1994), CRCS self-efficacy reflects individuals’ belief in the capacity to perform screening-
related tasks, controlling for barriers to screening. Prior studies indicate that self-efficacy
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mediates the link between psychological factors and intent of CRCS (Jimbo et al. 2017;
Arnold et al. 2017). To improve self-efficacy for CRCS, interventions may consider
development of community-based health education programs in which healthcare providers
or lay educators provide a list of locations that offers screening by Korean doctors/nurses or
with interpreting services and demonstrate how to arrange an appointment and prepare for
the screening. Furthermore, negative attitudes toward CRCS (e.g., cancer-related fatalism,
mistrusts of western medicine/healthcare system, and discomfort at bowl preparation and
sedation) might prevent Korean Americans from participating in CRCS (Jo et al. 2008;

H. Y. Lee and Im 2013; Maxwell et al. 2010). Like other Asian subgroups (e.g., Chinese
and Japanese) in the U.S., Koreans traditionally tend to have sociocentric orientation and
collectivism in tandem with Confucianism, placing high values on social norms (Honda
and Kagawa-Singer 2006; Sullivan 2016), which may present challenges for changing
CRCS attitudes. Therefore, culturally appropriate, long-term, sustainable approaches for
influencing CRCS attitudes are needed, to increase CRCS among Korean Americans. One
of the approaches can be a community CRCS ambassador program which is designed to
provide training, education, and support to lay persons who reach Korean Americans in
community and provide information directed toward the negative attitudes toward CRCS.

Secondly, this study found that CRCS recommendations and social support predict CRCS
uptake in Korean Americans (Research question 2). Recommendations for CRCS have
previously been found to be a strong predictor of CRCS for Korean Americans (Jung et al.
2017; S. Lee et al. 2014). While most prior studies focused on CRCS recommendations from
healthcare providers, this study extended the CRCS recommendations to include family and
friends. In an early cross-sectional study conducted by Jo and colleagues (Jo et al. 2008) in
Los Angeles County, Korean Americans reported that recommendations from a trustworthy
physician, friend or relative facilitated their utilization of CRCS. The findings of the present
study support these early, descriptive results by statistically testing the relationship between
CRCS adoption and CRCS recommendations from various sources using the decision tree
model. These findings suggest that CRCS should continue to be recommended among
Korean Americans not only at healthcare settings but also at community settings. Regarding
social support, the findings from this study are consistent with existing literature showing
that social support is positively associated with CRCS across ethnic groups (Rogers et

al. 2017; Besharati et al. 2018). However, Korean Americans often have limited social
networks in their communities, and they are likely to receive less than optimal social support
(Jang et al. 2016). Moreover, health communication studies indicate that characteristics of
individuals who are within a person’s social networks tend to be homogeneous (Centola
2011; Flatt, Agimi, and Albert 2012). These imply that Korean Americans are highly likely
to have relatives or friends within their social networks who have similarities in their beliefs
and attitudes concerning CRCS. Therefore, it is worthwhile considering the critical roles

of community healthcare providers and health educators in making up for limited social
networks and social support for CRCS among Korean Americans.

Finally, the decision tree model used in this study found CRCS recommendations and
CRCSS self-efficacy to be the most powerful predictors of CRCS adoption among Korean
Americans (Research question 4). These findings provide implications for practices and
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suggestions for future research. Health practitioners at primary healthcare settings should
ensure that Korean American patients are adherent to CRCS guidelines and recommend
patients to set up follow-up screenings. They may actively engage with patients via email,
text messaging, or phone calls. Additionally, community health educators and policy makers
should address barriers (e.g., health insurance, screening costs, navigating the healthcare
system) that inhibit Korean Americans from accessing CRCS services and complying with
the CRCS guidelines. For those with low CRCS self-efficacy, for example, community
programs focused on social support may offer health navigators or lay health educators who
help Korean Americans initiate and complete CRCS. The findings also provide suggestions
for future research, in particular the need to examine Korean Americans’ social support and
the social networks that are linked to their adoption of CRCS. As people increase their
communications online via social media, future studies could also investigate the impact

of social media on advancing social support from the online social networks for CRCS
promotion.

The findings also should be interpreted with caution due to several limitations. First,

this study employed a cross-sectional study design. The findings do not support causal
relationships between the predictors and outcome variables. Longitudinal studies can offer
a clearer understanding of the causal relationships. Second, the data were obtained from
self-administered surveys rather than actual screening data so the findings might involve
social desirability issues. Further efforts on enhancing privacy and confidentiality of the
participants may help minimize these issues. Third, the outcome variable in this study
assessed the participants’ receipt of CRCS. In future studies, the outcome variable should
consider status of screening schedule or compliance with screening schdudule guidelines
for the participants. Fourth, the findings may apply only to Korean Americans in the
metropolitan area in the Southeastern U.S. rather than Korean Americans in other U.S.
locations. To improve generalizability of the findings, multi-site comparative studies should
be considered. Fifth, there might be co-variables which were not included in the model.
Future studies should include other co-variables (e.g., knowledge, beliefs, online health
information seeking) to better predict CRCS behavior for this ethnic group. Although this
study focused on the determining predictors of individual, interpersonal, and organizational
aspects without investigating the potential effect of demographic factors, future studies
should consider conducting socio-demographic profiling by gender, education, and income
subgroups to verify the model’s ability to generalize our study results. Finally, while the
findings were interpreted from the lens of the social ecological framework, different theories
or models may also explain the relationships among the variables used in this study.

This study used the decision tree model to predict factors of CRCS adoption among Korean
Americans within the social ecological framework. The decision tree model found CRCS
self-efficacy and CRCS attitudes at the individual level and CRCS recommendations and
social support at the interpersonal level that differentiate adopting or not adopting CRCS in
Korean Americans. This study also found CRCS recommendations and CRCS self-efficacy
to be the strongest predictors of their adoption of CRCS. These findings contribute to
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the knowledge base regarding CRCS behavior for Korean Americans by adopting an
advanced analytic statistical approach. The findings also offer implications and suggestions
for practices and future research for increasing CRCS rates among Korean Americans.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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The decision tree model of CRCS adoption
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Demographic profile of

Table 1.

respondents (/7= 353)

Variable

Gender %
Male 39.7
Female 60.3

Age Years
Mean age 58.5
Median age 57.0

Annual household income %
Less than $20,000 15.0
$20,000-39,999 24.4
$40,000-59,999 21.8
$60,000-79,999 16.1
$80,000-99,999 8.5
$100,000 or more 6.8
Missing values 7.4

Marital status %
Single, never married 11
Married or partnered 83.3
Separated or divorced 9.3
Widowed 5.7
Other 0.3
Missing values 0.3

Education %
Elementary school graduate 25
Middle school graduate 25
High school graduate 36.0
Bachelor’s degree 456
Graduate degree 11.0
Missing values 23
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Table 2.
Decision tree model evaluation and comparison
Sample n  AUROCC Overalerrorrate Accuracy Precision
Validation dataset 56 0.93 0.16 0.84 0.89
Testing dataset 49 0.80 0.27 0.73 0.77
Full dataset 353 0.87 0.21 0.79 0.84

Note. 1) The final model was built using the training dataset (7= 248, 70%).

2) The performance of the final model was validated using a validation dataset (7= 56, 16%) and a testing dataset (7= 49, 14%).
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