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Abstract
Objective: The purpose of this study was to validate a Sociocultural Health Behavior Model using a structural equation
analysis to determine the direction and magnitude of the interdependence of model components in relation to health
behavior associated with colorectal cancer (CRC) screening among Chinese Americans.
Methods: A cross-sectional design included a sample of 311 Chinese American men and women age 50 and older. The
initial step involved use of confirmatory factor analysis which included the following variables: access/satisfaction with
health care, enabling, predisposing, cultural, and health belief factors. Structural equation modeling analyses were
conducted on factors for CRC screening.
Results: Education and health insurance status were significantly related to CRC screening. Those with less than a high
school education and without health insurance were more likely to be “never screened” for CRC than those having more
education and health insurance. The path analysis findings also lend support for components of the Sociocultural Health
Belief Model and indicated that there was a positive and significant relationship between CRC screening and the enabling
factors, between cultural factors and predisposing, enabling, and access/satisfaction with health care factors and between
enabling factors and access/satisfaction with health care.
Conclusions: The model highlights the significance that sociocultural factors play in relation to CRC screening and
reinforced the need to assist Chinese with poor English proficiency in translation and awareness of the importance of CRC
screening. The use of community organizations may play a role in assisting Chinese to enhance colorectal cancer
screening rates.
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1 Introduction
Colorectal cancer (CRC) is the third leading type of cancer and is the third leading cause of cancer death in both men and
women in the U.S [1]. CRC is the second most commonly diagnosed cancer among Asian Americans, and is the third
highest cause of cancer related mortality in this population [2]. Although CRC can occur at any age, it is more likely to
occur among older people. Beginning at age 50, for both men and women at average risk for developing colorectal cancer,
the American Cancer Society recommends use of one of the following screening methods for polyps and cancer: flexible
sigmoidoscopy every 5 years, colonoscopy every 10 years, double contrast barium enema every 5 years, and/or CT
colonography (virtual colonoscopy) every 5 years. In addition, the guidelines’ recommend a fecal occult blood test
(FOBT) every year and fecal immunochemical test (FIT) every year. Colonoscopy should be done if test results are
positive. For FOBT or FIT used as a screening test, the take-home multiple sample method should be used [3].
An objective of Healthy People 2020 is to increase to 70.5% the proportion of Americans age 50 and older who receive
colorectal screening according to the most recent guidelines. The MMWR report states that for all Americans age 50 and
over, colorectal cancer screening was 58.6% [4]. Colorectal cancer screening was significantly lower among Asians than
among whites and blacks. A study by Jerant and colleagues (2008) found that only 33.8% of Asian Americans (N=787)
had either endoscopy or FOBT. This study utilized linked data from the 2001-2005 Medical Expenditure Panel Survey
(MEPS) and the 2000-2004 National Health Interview Survey (NHIS) [5]. A study by Sabrina and colleagues conducted
among 1,771 Asian Americans and non-Latino Whites, age 50 and older, found that non-Latino Whites had the highest
CRC screening rate of either FOBT (58%) and endoscopy(57%), or both (75%) and the lowest rates for Asian Americans,
respectively, 38%, 42% and 58% [2]. A study by Maxwell, Crespi, Antonio, and Lu (2010), which examined disparities in
colorectal cancer screening among five Asian ethnic groups in California, utilizing data from the California Health
Interview Survey, found that the prevalence of screening among all Asian groups was consistently 11 percentage points
lower than among the overall population in the years 2001, 2003, and 2005 (58% versus 74%, 59% versus 70% and 62%
versus 73%, respectively), and 16 percentage points lower than whites. However, analysis of the specific Asian subgroups
revealed that Japanese Americans had the highest prevalence of colorectal cancer screening with age- and genderstandardized levels of 71%, 72%, and 77% in 2001, 2003, and 2005, respectively, while Korean Americans had the lowest,
with levels of 49%, 43%, and 33%. The other groups, including Chinese Americans, were at intermediate levels. The
authors conclude that these findings highlight the importance of disaggregating Asian American subgroups when
monitoring health indicators to avoid masking differences among them [6].
Reported barriers to CRC screening in the general population include lack of knowledge, confidence, negative attitudes
toward and fear of the findings of the tests, and lack of social support and physician recommendation [7-9]. While
similarities in barriers between the general population and Chinese Americans exist, these studies highlight some
differences, a number of which are attributed to acculturation factors and a general lack of knowledge about screening and
the US health delivery system setting. A study by Sun and colleagues found that FOBT screening within the last 12 months
was associated with fewer years of residency in the US, concerns about test results, and a higher level of perceived
susceptibility of Chinese Americans to CRC. The study revealed that those who had sigmoidoscopy within the last 5 years
had higher levels of education, were less anxious about test results, and had significantly lower levels of perceived
susceptibility to CRC [9]. Choe and associates, using qualitative analysis, identified factors that appear to facilitate CRC
screening among Chinese Americans. These included rapport with a health care provider, social support, having health
coverage, family members recommending the screening procedure, and physician recommendation. Major barriers
identified in the study were difficulty with English, and embarrassment to discuss CRC through an interpreter, among
others [10]. A study by Tang and colleagues illustrated the importance of physician recommendation and level of
acculturation in CRC screenings [11]. The study by Maxwell et al, discussed above, showed that the proportion of Chinese
Americans not up to date with colorectal cancer screening (past 10 years for endoscopy, past 12 months for FOBT)
reporting doctor recommendation for screening in past year was 0.26 (N=67/255) [6]. A study among Chinese Americans
by Yip and associates (2006) did not find any significant socio-demographic factors related to CRC screening between
those who had FOBT, sigmoidoscopy, and/or colonoscopy and those who did not within the last 12 months.
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Structural Equation Modeling (SEM) has been used in studies related to health problems such as minority youth substance
use, HIV risk reduction intervention for injection drug users in treatment, stress reduction, racial/ethnic disparities in
knowledge of HIV testing and treatment and other problems [12-15]. A few studies have used SEM modeling in examination
of cancer related behaviors or outcomes such as cancer survivorship, communication among medical staff and families of
cancer patients, intention to obtain genetic tests for colon and cervical cancer [16-18]. This type of modeling offers some
advantages in examination of factors in cultural and ecological approaches [19]. The structure of relationships among a set
of factors can be tested [20], there is increased statistical control over random measurement error and measurement
biases [19], and examination of interrelated constructs can occur without the disadvantages of a multivariate analysis of
covariance approach [21]. Since colorectal cancer screening behavior is influenced by multiple factors, there is a need to
identify these interrelationships and pathways among these factors. Often the role of cultural factors is seldom included in
health behavior analyses.
The purpose of this study was to validate the Sociocultural Health Behavior Model (SCHBM) [22] using Structural
Equation Modeling Analysis to determine the direction and magnitude of the interdependence of the SCHBM components
in relation to screening and health services utilization for colorectal cancer among Chinese Americans. Figure 1 represents
a Sociocultural Health Behavior Model (SCHBM) [22] that identifies and describes the relationships between and
interactions among various factors that guide health behavior. The research-based model identifies six major factors that
impact decision-making in health-seeking behaviors that lead to health care utilization. These include predisposing factors
(e.g., demographic and social characteristics), cultural factors (e.g., health perceptions and beliefs, psychological status
within the context of culture), needs factors (e.g., urgency of care (based on family health history, hierarchy of health
care), enabling factors ( e.g., health coverage, communication, transportation), environmental/health systems factors (e.g.,
barrier-free health care facilities, resource availability), and family/social support factors (e.g., responsible and caring
family and community). Although the SCHBM emphasizes the centrality of sociocultural factors in health behavior, it is
the interaction of these factors that ensures a particular health behavior leads to a desirable outcome, namely health care
utilization.

Figure 1. Path coefficients and their significance from the structural equation modeling analysis (N = 311).
Note. CFI = 0.948; TLI = 0.968; RMSEA = 0.055. Unstandardized estimates are shown. Colorectal Cancer Screening is coded 1 = no, 2 = yes.
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2 Methods
2.1 Sample
This study was part of a larger study which included a mixed ethnic sample of Chinese, Korean, Vietnamese, and
Cambodian Americans. The sample was derived from a current list of 111 Asian American community organizations in
the greater Philadelphia, PA area, New Jersey, and New York City. The organizations were identified by the Asian
Community Cancer Coalition and staff of Temple University’s Center for Asian Health’s Community Network Program.
All identified organizations were in locations that maximized the coverage of Asian Americans across ethnicity, age, and
socioeconomic status. A random sample of organizations (N=52) was selected as clusters from the list of 111 organizations. The selected organizations were stratified based on the four ethnic/language groups. A proportional allocation
procedure of assigning the sample size proportionally to the subgroups size was used [23]. Of the 2,098 participants who
agreed to participate in the study, 2,011 completed the study for a response rate of 95.9%. The high response rate is
partially due to the use of in-person data collection approach. The overall sample consisted of 2,011, distributed ethnically
as follows: 923 Chinese (45.9%), 384 Korean (19.1%), 364 Vietnamese (18.1%), and 340 Cambodian (16.9%). Because
the American Cancer Society recommends the colorectal cancer screening beginning at age 50 for both men and women,
this study excluded those below age 50. The final study sample used in this study consisted of 311 Chinese male and
female participants.

2.2 Design and data collection procedures
A cross-sectional research design was used in the study. All data were collected at organizational sites. Data collection
administration training was provided to all survey administrators as well as to onsite bilingual translators. The survey was
administrated using a one-on-one instruction method. Language assistance was provided as needed. Participants had the
option of responding to the survey in English or in their native language. Duration of the survey was about 25 minutes.

2.3 Measurements
A 95-item multi-lingual questionnaire was developed by the Center for Asian Health research team, back-translated, and
pilot-tested in separate, non-participating ethnic communities for reliability, validity, and cultural appropriateness.
The list of survey items used in the SEM and their alpha reliability coefficients presented in Table 1 are described below:
Satisfaction with health care: Seven items assessed a respondent’s perceptions of their health care and doctors' services.
The response categories were on a 5-choice scale: “poor,” “fair,” “good,” “very good,” and “excellent.”
Enabling factors: The enabling factors were measured with three questions: “Do you currently have health insurance?”;
“Do you have a primary health care provider to go to when you are sick?” and “How many times did you visit your current
primary physician in the last 12 months?” The response categories were a binary choice (no/yes) for the first two
questions. The third question was an ordinal scale with four choices: “never”, “1-2 times”, “3-4 times” and “5 or more
times”.
Predisposing factors: The predisposing factors measured the educational level of the participants, including their highest
grade of school completed and their years of education completed.
Cultural factors: The cultural factors included participants’ English proficiency and their level of information seeking
(Internet use). The response categories were “not at all” to “very well” for English speaking and a binary choice (no/yes)
for Internet use.
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Cancer fear factor: The cancer fear factor reflects the fear of having a bad cancer test result and whether the participants
felt embarrassment about the possibility of having cancer. The response categories were a binary choice (no/yes).
Table 1. Parameter Estimates for Hypothesized Measurement Model
N=311

Factor Loading

Satisfaction with Health Care
Arrangements for making appointments for medical care

1.000

Length of time waiting to see doctor at the office

0.919

Length of time between making an appointment for care and visit

0.953

Rating of care at your medical group

0.855

Convenience of location of the doctor's office

0.904

Access to medical care whenever needed

0.934

Quality of care from your physician

0.855

Enabling factor
Currently have health insurance

1.000

Have a primary health care provider

1.076

Number of times visited current primary physician in the last 12 months

0.515

Predisposing factor
Highest grade of school completed

1.000

Years of education completed

2.596

Cultural factor
Use of the Internet for sources of information

1.000

Fluency of speaking English

0.945

Speak Native Asian language at home

0.363

Cancer fear factor
Fear of getting a bad test result

1.000

Embarrassment/shame

1.458

2.4 Statistical analysis
Model description: Latent model analyses were conducted using Mplus software. The models were covariance structural
models with multiple indicators for all latent constructs. The analysis employed a 2-step procedure using maximum
likelihood estimation. The first step was confirmatory factor analysis to test the measurement model. A measurement
model describes the nature of the relationship between a number of latent variables and the observed variables
corresponding to each of the constructs. The second step tested the structural model, depicted in Figure 1 in the results
section. This step represents the theoretically based model in which the relationships among exogenous variables (those
variables with both emanating paths and receiving paths) and endogenous variables (those variables with mostly receiving
paths) can be seen. The dependent factor is a binary variable: never screened vs. screened. Using ordinal and dichotomous
indicators is a very common practice in SEM literature. This practice is based on the assumption that the underlying
construct represented by the dichotomous variables are continuous. A tetrachoric correlation was created instead of
Pearson correlations for the SEM analysis [24].
Model fit tests: Multiple indices were used to test the model fit, and they include the following: comparative fit indices
(CFI), where the value of 0.90 or higher is considered acceptable [20]; Tucker-Lewis Index (TLI), where the value of 0.90
or higher is considered acceptable [20]; and the root mean square error of approximation (RMSEA), with the value below
0.08 indicating a good fit [25].
Published by Sciedu Press
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3 Results
3.1 Sample characteristics
Table 2 summarizes sample characteristics regarding colorectal cancer screening status. Education was significantly
related to screening status, χ2 (1) = 13.28, p<.01. For Chinese with less than a high school education, 75.3% reported
never-screened compared to 62.0% with high school or higher education who reported never-screened. Screening status
was significantly related to health insurance, χ2 (1) = 6.16, p<.05. Of those without current health insurance, 77.9%
reported never-screened compared with 61.7% of those with health insurance reporting never-screened. Gender, marital
status, annual household income, and employment status were not significantly related to colorectal cancer screening
status (p>.05).

3.2 Measurement model
The factor loadings for the indicator variables associated with the constructs are presented in Table 1. The factor loadings
are equivalent to standardized regression weights for predicting observed variables from latent constructs. The t scores
obtained for the coefficients in Table 2 were all significant except for one variable (Embarrassment/Shame). The
magnitude of the factor loadings and their significance provided evidence to support the convergent validity of the
indicators. Overall, the model fit indices and the factor loadings supported the reliability and validity of the constructs for
their indicator variables. It was concluded that the theoretical constructs hypothesized to exist at the level of latent factors
were assessed with an acceptable degree of precision and that the observed variables were adequate indicators of these
factors.
Table 2. Colorectal Cancer Screening Status by Demographics of Chinese Americans (N = 311)
Never screened (N=203)

Screened (N=108)

70.5
61.9

29.5
38.1

Unmarried

67.8

32.2

Married

64.7

35.3

<High School

75.3

24.7

>High School

62.0

38.0

<$10,000

66.3

33.7

$10,000-$30,000

64.2

35.8

>$30,000

69.2

30.8

Employed

67.4

32.6

Unemployed

62.0

38.0

No

77.9

22.1

Yes

61.7

38.3

Gender
Male
Female
Current Marital Status

Highest Degree**

Annual Income

Employment

Current Health Insurance*

* p<.05 from chi square test; ** p<.01 from chi square test
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3.3 Structural model
The hypothesized model and the maximum likelihood estimates for the parameters of the model are presented in Figure 1.
For all figures presented in this section, the constructs were coded in the same direction: a positive path coefficient
indicates that it is more likely to be associated with cancer screening.
The path coefficients indicate the direction and magnitude of the associations. The enabling factors showed a positive and
significant relationship with the screening factor (coefficient = 0.294, t = 2.651, p<.01). The significant path coefficient
indicates that participants with health insurance, a primary health care provider, and frequent primary physician visits were
more likely to have had colorectal cancer screening. None of the other factors was significantly related to the screening
factor. The cultural factors were not directly related to cancer screening. However, they were significantly related to the
enabling factors as well as the satisfaction with health care factor. The R2 value provides explained variance among
construct variables. Overall, 9% of the colorectal cancer screening was explained by the model.
The hypothesized model and the maximum likelihood estimates for the parameters of the model were further conducted
with males (see Figure 2) (male sample = 122) and females (see Figure 3) (female sample = 189) separately. The purpose
of conducting the gender breakdown model was to see if overall model was robust and also if there were differences
between male and female samples. The enabling factors showed a more positive and significant relationship with the
screening factor (coefficient = 0.487, p<.01) for males than the overall model, while the path coefficient (0.156) for
females became non-significant, p>.05. The cultural factors were significantly related to the enabling factors (coefficient =
0.491, p<.01) and the satisfaction with health care factor (coefficient = 0.341, p<.01), with both coefficients greater than
the corresponding coefficients in the overall model. For females, these two coefficients, though still significant, showed
smaller magnitude than the male model and the overall model. Other coefficients for both male and female models were
somewhat consistent with the overall model. The R2 value indicated that 16.4% of the male colorectal cancer screening
was explained by the model while for females, the R2 value was 2.4%.

Figure 2. Path coefficients and their significance from the structural equation modeling analysis for the male sample
(N=122).
Note. CFI = 0.983; TLI = 0.979; RMSEA = 0.024. Unstandardized estimates are shown. Colorectal Cancer Screening is coded 1 = no, 2 = yes.
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Figure 3. Path coefficients and their significance from the structural equation modeling analysis for the female sample
(N=189).
Note. CFI = 0.964; TLI = 0.953; RMSEA = 0.046. Unstandardized estimates are shown. Colorectal Cancer Screening is coded 1 = no, 2 = yes.

4 Discussion
The purpose of this study was to validate a SCHBM using a structural equation analysis to determine the direction and
magnitude of the interdependence of model components in relation to health behavior associated with colorectal cancer
(CRC) screening among Chinese Americans. Specifically, the SEM was used to determine the relationship and multiple
levels of influence of predisposing, enabling, cultural, environmental, family and social support and health system factors
underlying CRC screening.
Overall, the SEM analysis offered further insights into and support for a multilevel sociocultural approach to understanding the interrelationships between access and/satisfaction with health care that leads to CRC screening on the one
hand, and those predisposing, enabling and cultural/factors that either facilitate or impede screening, on the other hand,
among Chinese Americans. With the exception of embarrassment/shame, factor loadings were significant for all factors
and showed a positive and significant relationship with screening for CRC (see Table 1). Chinese Americans with more
than a high school education, had health insurance and a primary care provider whom they visited frequently, and those
who had access to and were satisfied with health care, were more likely to be screened for CRC than those who did not
have these enabling factors. Other studies have shown that Asians with lower socioeconomic status and those with less
education are less likely to get screened [5, 6, 26-31]. SEM analysis confirmed our own previous observations and those of
others [9, 32-35].
The SEM path analysis findings also lend support for components of the SCHBM and indicated that there was a positive
and significant relationship between CRC screening and the enabling factors, between cultural factors and predisposing,
enabling, and access/satisfaction with health care factors, and between enabling factors and access/satisfaction with health
care (see Figure 1). In general, if Chinese were able to access health care and had a primary care provider, they were more
likely to get screened. There were a number of factors which were loaded heavily under access/satisfaction with health
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care. These factors included being able to make an appointment, not having to wait long, the providers were in a
convenient location, and the participants rated their provider highly. The cultural factors were significantly related to the
predisposing, enabling, and satisfaction with health care factors. Chinese Americans who perceived they were fluent in
English and used the internet as a source of information were more likely to be screened than those who were not fluent or
did not use the internet. The model accounted for 9% of the variance in CRC screening.
When comparing the results of the male and female sample, an interesting finding surfaced. For males, the cultural factors
were significantly related to the enabling factors which were significantly related to the health care utilization and was
consistent with findings from the overall sample. However, for females, the cultural factors were significantly related to
the enabling factors, but the enabling factors were not significantly related to the health care utilization. The explanation of
this difference might be that many Asian countries are a patriarchal society in which the male is the primary authority
figure central to the family [36]. In patriarchal society, males hold greater authority than females in decision making within
the family including the decision for health care utilizations. It is hopeful that these findings could be further examined in
future studies.
The SCHBM highlights the significant role that socio-cultural factors play in CRC screening and their significant
relationship with enabling factors, e.g., higher educational level and health insurance. We cannot, of course, rule out other
factors influencing screening. It is interesting to note that while other studies have found that acculturation and English
fluency were correlated with higher rates of screening among Chinese Americans, this study did not find a direct
relationship between acculturation and fluency and CRC screening [10, 34, 35]. We did however find that acculturation was
significantly correlated with the predisposing, enabling, and health care satisfaction factors. These findings indicate that
culture may be indirectly related to those factors which influence a Chinese person’s decision to get screened. By the same
token, speaking English may be correlated with a person’s education level, ability to obtain a job which provides medical
insurance, having a health care provider, and subsequent satisfaction with their health care experience. This finding
reinforces the necessity to assist Chinese who have poor English language skills with translation and awareness of the
importance of CRC testing.
In conclusion, this study analyzed and illustrated a model of the pathways among constructs leading to CRC screening
among Chinese. By using structural equation modeling, the most likely linkages among constructs and the mediating
factors can be examined. This model investigated how cultural, predisposing, enabling, access/satisfaction with health
care, and health belief factors influenced CRC cancer screening. To our knowledge, our present study is one of the first
studies to perform a path analysis with regard to factors that may lead to CRC screening.
There are several limitations to the study. First, these findings are based on self-reported questionnaires; second, because
the sample was drawn from Chinese who participate in community organizations, the findings may not be generalizable to
all Chinese Americans, especially those who do not participate in community-based organizations; and third, the study
was focused on Chinese Americans and the findings may not be generalizable to other Asian ethnic groups in the U.S. It is
also important to note that our model only explained 9% of the variance in colorectal cancer, and other unmeasured factors
may be important to incorporate in future studies. In-depth exploration of cultural factors and health beliefs may provide
further insight into variation in colorectal cancer screening. For example, Jerant, Fenton, and Franks (2008) found that
after full adjustment in their models for age, gender, family annual income, education, insurance status, usual source of
care, self-rated health, English spoken at home, and born in continental United States, Asian/non-Hispanic white
disparities in colorectal cancer screening remained statistically significant. They conclude that “the implication is that
unmeasured cultural factors may contribute to the Asian/non-Hispanic white disparity in CRC screening. Less
acculturated Asian individuals in the United States may have core health beliefs and values that differ from those in the
Western health model, leading them to decline FOBT or colonoscopy in the absence of worrisome symptoms.
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Future research will focus on further validation of the SCHBM on larger samples of Asian Americans that includes
Chinese, Koreans, Vietnamese and Cambodians, using similar SEM analysis, to determine differences, if any, and
similarities, among various ethnic groups that influence screening behavior in CRC. The ultimate goal is to reduce cancer
screening disparities by using these findings to guide us to develop innovative and culturally appropriate intervention
strategies for increasing CRC screening among diverse Asian Americans.
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