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Background: The purpose of this community-based study was to develop a structural 

equation model for factors contributing to cervical cancer screening among Chinese American 

women.

Methods: A cross-sectional design included a sample of 573 Chinese American women aged 

18  years and older. The initial step involved use of confirmatory factor analysis, that included the 

following variables: access to and satisfaction with health care, and enabling and predisposing 

cultural and health beliefs. Structural equation model analyses were conducted on factors related 

to cervical cancer screening.

Results: Age, marital status, employment, household income, and having health insurance, but 

not educational level, were significantly related to cervical screening status. Predisposing and 

enabling factors were positively associated with cervical cancer screening. The cultural factor 

was significantly related to the enabling factor or the satisfaction with health care factor.

Conclusion: This model highlights the significance of sociocultural factors in relation to 

cervical cancer screening. These factors were significant, with cultural, predisposing, enabling, 

and health belief factors and access to and satisfaction with health care reinforcing the need to 

assist Chinese American women with poor English fluency in translation and awareness of the 

importance of cervical cancer screening. Community organizations may play a role in assisting 

Chinese American women, which could enhance cervical cancer screening rates.
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Introduction
Asian American women have the lowest cervical cancer screening rate of all racial 

groups.1,2 The incidence rates of cervical cancer for Chinese American women have 

ranged from 5.4/100,000 to 12.3/100,000, and mortality rates are approximately 

1.5/100,000.3,4 Chinese American women are one of the least likely groups (43%–84%) 

to ever get a Papanicolaou test and the least likely to have had one within the last 

three years (68%) compared with other racial/ethnic groups in the US.5,6 Papanicolaou 

screening is recommended for sexually active women, starting within three years 

of onset of sexual activity; all women over 21 years of age should have an annual 

test until age 30 years. Beyond this age, women who have had three consecutive 

satisfactory and normal/negative Papanicolaou tests may be screened every 2–3 years 

if they do not have: a history of a low-grade squamous intraepithelial lesion, a high-

grade squamous intraepithelial lesion, or cervical intraepithelial neoplasia 2 or 3; a 

compromised immune system; human immunodeficiency virus (HIV) infection; or 

exposure to diethylstilbestrol in utero.7
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For the general population, having a Papanicolaou test 

in the past three years has been found to be associated with 

higher education, higher household income, being able to 

work, having seen a physician in the past year, and having 

health insurance.1,8,9 Higher cervical cancer incidence and 

mortality rates are associated with lower socioeconomic 

status.10–12 Low Papanicolaou screening rates are associated 

with having no contact with a primary care provider in the 

past year, lack of a usual source of care, low family income, 

low educational attainment, and being unmarried.13 Women 

who have health insurance and who have seen a physician 

in the previous year are more likely to have been screened.1,8 

Approximately twice as many foreign-born women report not 

having had a Papanicolaou test compared with women born 

in the US. Common barriers to testing reported among the 

general population have included fear, embarrassment, cost, 

transportation, communication barriers, lack of health care 

provider referral, and lack of time.14,15 Some of the reasons 

that Asian American women have been hindered from get-

ting a Papanicolaou test include access, communication, and 

embarrassment, as well as marital status, sexual behavior, 

perceived risk, and sex of the health care provider.14,16–18 

Unmarried Chinese American women tend to be less sexually 

active than unmarried US-born women, have low perceptions 

of risk due to little family history and less sexual activity, 

are embarrassed about getting a vaginal examination, prefer 

women as examiners, will not get screened if no women are 

available, and have less access to health care due to language 

barriers and low literacy levels.14,19

The sociocultural health behavior model stresses the 

interrelationships between individual, interpersonal, and 

environmental factors. This model examines relationships 

between individual health behavior and interaction with 

the environment. The interactions and multiple levels of 

influence of individual, interpersonal, and environmental 

factors underlying health behavior are emphasized in an 

ecological model.

Structural equation modeling has been used in studies 

related to health problems such as minority youth substance 

use, HIV risk reduction interventions for injectable drug users 

under treatment, stress reduction, racial/ethnic disparities 

in knowledge of HIV testing and treatment, and other 

problems.20–23 A few studies have used structural equation 

modeling in examining cancer-related behaviors or outcomes 

such as cancer survivorship, communication between medical 

staff and families of cancer patients, and intention to obtain 

genetic tests for colon cancer.24–26 Structural equation modeling 

offers some advantages in examining research questions based 

on theories such as the ecological model.27 The structure of 

relationships among a set of factors can be tested,28 there is 

increased statistical control over random measurement error 

and measurement biases,27 and examination of interrelated 

constructs can occur without the disadvantages of a 

multivariate analysis of covariance approach.29 Given that 

screening behavior is influenced by multiple factors, there is 

a need to identify these interrelationships and the pathways 

among these factors. The role of cultural factors is seldom 

included in health behavior analysis.

Figure 1 shows the sociocultural health behavior model30 

when used to explain health behavior. In addition to common 

theoretical components, this model includes cultural factors 

as a primary component. The model incorporates the 

Predisposing
factors

Cultural
factors

Health
beliefs

Enabling
factors

Access factors and
satisfaction with

health care

Family/social
support

Health behaviors
(cancer screening)

Health
status

Figure 1 Structural equation model of socio-cultural health behavior constructs in relation to the health service utilization.
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interdependence of predisposing, enabling, need, family/

social support, environmental health systems, and cultural 

factors which contribute to a particular health behavior 

or outcome. A number of variables can be included under 

cultural factors, including notions of fatalism, birth in the US, 

years lived in the US, level of English fluency, use of a native 

language at home, native food eaten and at what frequency, 

use of media sources in a native language, and attendance 

at native social events.

The purpose of this community-based study was to validate 

a proposed sociocultural health behavior model by using 

structural equation analysis to determine the direction and 

magnitude of the interdependence of the proposed components 

of the model in relation to the health behavior of cervical cancer 

screening among Chinese American women.

Materials and methods
Sample
This study was part of a larger study which included 

a sample of Chinese, Korean, Vietnamese, and Cambodian 

Asian Americans selected by obtaining a current list of 

111 Asian American community organizations in the greater 

Philadelphia area, New Jersey, and New York City, which were 

identified by the Asian Community Cancer Coalition and staff 

of the Asian Community Cancer Network (ATECAR). These 

organizations are located in geographic areas which helped 

to maximize the coverage of Asian Americans across ethnic 

groups, age, and socioeconomic status. Asian American 

community organizations (n = 52) were randomly selected as 

clusters from the list of 111 organizations. The selected com-

munity organizations were stratified based on the four racial/

ethnic or language groups. A proportional allocation proce-

dure of assigning the sample size proportionally to subgroup 

size was used.31 Of the 2098 women who agreed to partici-

pate, 2011 completed the study, giving a response rate of 

95.9%. The overall sample consisted of 2011 participants, 

including: Chinese, 45.9% (n  =  923); Korean, 19.1% 

(n = 384), Vietnamese, 18.1% (n = 364), and Cambodian, 

16.9% (n = 340). Cambodian organizations were oversam-

pled in order to ensure that this population subgroup was 

adequately represented in the data. After selecting Chinese 

American women aged 18 years and older and excluding 

missing data, the final sample for this study consisted of 

573 women.

Design and data collection procedures
A cross-sectional research design was used because of 

the common advantages provided by this method, such 

as collecting information from numerous diversified par-

ticipants in a short time period. Data were collected at the 

facilities of the Asian American community organizations. 

Training in data collection was provided to all survey 

administrators as well as to onsite bilingual translators. The 

survey was administered using one-on-one and face-to-face 

instruction methods. Language assistance was provided 

during administration of the survey. Participants had the 

option of responding to the questionnaire in English or in 

their native language (Chinese, Korean, or Vietnamese). 

Translators were provided when needed for individual or 

group translations.

Measurements
A multilingual questionnaire was developed by the principal 

investigator and the research team. The 95-item questionnaire 

was back-translated and pilot-tested for reliability, validity, 

and cultural appropriateness with community partners. 

The average time taken to complete the questionnaire was 

25 minutes.

The initial step involved use of confirmatory factor 

analysis, which included the following variables: access 

factors/satisfaction with health care (physician language 

concordance, insurance covering screening, physician advice 

to get screened, assistance in transportation, access to medi-

cal services when needed, arrangements with appointments, 

length of time waiting to see physician, ability to contact 

physician after hours or weekends, convenience of location 

of physician, and quality of care by the physician); enabling 

factors (annual household income, having health insurance, 

coverage of screening by an insurance provider, having a 

primary care physician, and barriers to screening, such as 

language, transportation, lack of knowledge about disease 

or location of services, having routine health exams, and 

self-efficacy); predisposing factors (age, sex, marital status, 

education level, ethnic background, and employment status); 

cultural factors (fatalism, importance of screening, birth in 

the US, years lived in the US, ability to speak English, use 

of a native language at home, preparation of a native food 

at home, and use of media sources in a native language); 

health beliefs (feeling well so there were no perceived health 

problems, susceptibility, fear of getting a bad test result, 

embarrassment/shame of getting the test, and fear of having 

a health problem); and family/social support (family support 

of screening, acting on physician’s advice, and family or 

friends having breast cancer).

The survey questionnaire items used in the structural 

equation modeling analysis are described as follows.
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Access to and satisfaction with health care
Seven items assessed respondents’ perceptions of their health 

care and doctors’ services. The response categories were on 

a five-choice scale, ie, “poor”, “fair”, “good”, “very good”, 

and “excellent”.

Enabling factor
The enabling factor was measured using three questions: Do 

you currently have health insurance? Do you have a primary 

health care provider to go to when you are sick? 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’s 

answer choices were on an ordinal scale with four choices, ie, 

“never”, “1–2 times”, “3–4 times”, and “5 or more times.”

Predisposing factor
The predisposing factor measured the education level of the 

participants, including their highest grade of school com-

pleted and their years of education completed.

Cultural factor
The cultural factor 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.

Health belief factor
The cancer fear factor reflects the fear of knowing a bad 

cancer test result and whether the participants felt embarrass-

ment about cancer. The response categories were a binary 

choice (no/yes).

Statistical analysis
Latent model analyses were conducted using Mplus software 

(Muthén & Muthén, Los Angeles, CA, USA).32 The models 

were covariance structural models with multiple indicators 

for all latent constructs. The analysis entailed a two-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, as shown in 

Figure 1. This step represents the theoretically based model 

in which the relationships between 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, ie, never screened versus screened. Using ordinal 

and dichotomous indicators is a very common practice in the 

structural equation modeling literature. This practice is based 

on the assumption that the underlying construct represented 

by the dichotomous variables is continuous. A tetrachoric 

correlation was created instead of the Pearson correlation 

for the structural equation modeling analysis.32

Multiple indices were used to test the model fit, and 

included the following: comparative fit indices, where a 

value $0.90 is considered acceptable;28 the Tucker-Lewis 

Index, where a value $0.90 is considered acceptable,28 and 

the root mean square error of approximation,33,34 with the 

value ,0.08 indicating a good fit.

Results
Sample characteristics
The relationship between the demographic and mammogram 

screening status is presented in Table  1. Age was 

significantly related to screening status [χ2 (4)  =  36.30, 

P  ,  0.01]. Younger women (aged 18–39 years) were 

more likely to be never-screened (46.8%) than women 

in the 40–64-year age group (20.6%) and the 65+ age 

group (19.7%). Marital status was significantly related to 

screening status [χ2 (2) = 34.94, P , 0.01]. More unmarried 

women than married women reported being never-screened 

(47.1% versus 22.4%). More unemployed women (37.6%) 

Table 1 Demographic and mammogram screening status

n = 573 Never  
screened (%)

Noncompliance 
(%)

Compliance 
(%)

Age category*
18–39 years 46.8 12.9 40.3
40–64 years 20.6 21.8 57.5
65+ years 19.7 23.4 56.9
Current marital status*
Unmarried 47.1 24.0 28.9
Married 22.4 20.7 56.9
Highest degree
,High school 33.3 18.5 48.1

.High school 26.6 22.5 50.8
Employment status*
Employed 22.5 21.3 56.2
Unemployed 37.6 22.2 40.2
Annual income*
,$10,000 39.8 14.4 45.9
$10,000–$30,000 22.5 24.6 52.9
.$30,000 11.8 24.7 63.4
Current health insurance*
No 48.1 24.0 27.9
Yes 21.1 20.6 58.3

Note: *P , 0.01, Chi-square test.
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The path coefficients indicate the direction and magnitude 

of the associations. The enabling factor showed a positive 

and significant relationship with the screening factor 

(coefficient = 0.474, t = 6.817, P , 0.001). The predisposing 

factor also indicated a positive and significant relationship 

with the screening factor (coefficient  =  0.176, t  =  2.711, 

P , 0.01). These two significant path coefficients indicate 

that women with health insurance, a primary health care pro-

vider, and frequent primary physician visits were more likely 

to have had cervical cancer screening; and more educated 

women were also more likely to have been screened. The 

cultural factor was not directly related to cancer screening. 

However, it was significantly related to the enabling factor as 

well as the satisfaction with health care factor. Although the 

satisfaction with health care factor was positively related to 

cancer screening, it was not significant (P . 0.05). The R2 

value explained the variance between the construct variables. 

Overall, 23% of the cancer screening was explained by the 

constructs of the model.

Discussion
The present study evaluated the relationship between cervical 

cancer screening and factors in the sociocultural health 

Table 2 Parameter estimates for the hypothesized measurement 
model

Construct and indicators n = 573 Factor 
loading

Access factors/satisfaction with health care
  Arrangements for making appointments for medical care 1.000
  Length of time waiting to see doctor at the office 0.935
 � Length of time between making an appointment  

for care and visit
0.908

  Overall rating of medical group care 0.862
  Convenience of location of the doctor’s office 0.946
  Access to medical care whenever needed 0.920
  Quality of care from your physician 0.770
Enabling factor
  Currently have health insurance 1.00
  Have a primary health care provider to go to when sick 1.050
 �N umber of visits to primary physician in the  

previous 12 months
0.642

Predisposing factor
  Highest grade of school completed 1.00
  Years of education completed 3.952
Cultural factor
  Using Internet for sources of information 1.00
  Perceived English proficiency 0.852
  Speaking native Asian language at home 0.372
Health belief factor
  Fear of a bad test result 1.00
  Embarrassment/shame 1.664

reported being never-screened than employed women 

(22.5%) [χ2 (2) = 15.71, P , 0.01]. Screening status was 

associated with annual household income [χ2 (4) = 29.54, 

P , 0.01]. Of women with an annual household income 

of less than $10,000, 39.8% reported being never-screened 

compared with 11.8% of women with an annual household 

income of more than $30,000. Health insurance status was 

significantly related to screening status [χ2 (2)  =  43.55, 

P  ,  0.01]. The percentage of women without health 

insurance who reported being never-screened was more 

than double that of women with health insurance (48.1% 

versus 21.1%). Education was not significantly related to 

screening status.

Model fit index
The comparative f it index for the structural equation 

modeling model was 0.919, which meets the acceptable 

model fit criterion. The Tucker-Lewis Index yielded a value 

of 0.945. The root mean square error of approximation 

compares the observed variances and covariances with 

those resulting from the model’s parameter estimates and 

is not sensitive to sample size. A root mean square error 

of approximation of 0.071 indicated acceptable fit of the 

measurement model.

Measurement model
The factor loadings for the indicator variables associated with 

the constructs are shown in Table 2. 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.

Structural model
The hypothesized model and the standardized maximum 

likelihood estimates for the parameters of the model are 

shown in Figure 2. For all figures presented in this section, 

the constructs were coded in the same direction, ie, a posi-

tive path coefficient indicates a greater likelihood of being 

associated with cancer screening.
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behavior model. We used structural equation model analysis 

to determine the structural relationship and multiple levels of 

influence of predisposing, enabling, cultural, environmental 

health system, and family/social support factors underlying 

cervical cancer screening in Chinese American women. The 

study results demonstrate some significant pathways of the 

original model proposed and some additional factors.

Age, marital status, employment status, annual income, 

and health insurance status were significantly related to cer-

vical cancer screening. Women who were younger, unmar-

ried, unemployed, with a low annual income, and without 

health insurance were more likely to be never-screened and 

noncompliant with cervical cancer screening than those who 

were older, married, and employed, with a higher income and 

health insurance. Studies consistently show that lack of health 

insurance leads to reduced screening.5,8,35–39 Having health 

insurance is a primary enabling factor, especially given the 

cost of medical services. While not statistically significant, 

Chinese American women with higher annual incomes and 

education levels were more likely to be screened than those 

with lower incomes and education levels. The role of edu-

cation has not been examined systematically in published 

studies. Some studies show support for the direct and indirect 

influences of educational level on cancer screening, while 

analyses in other studies have not shown a significant cor-

relation between educational level and socioeconomic status 

in cancer screening.40–42 A possible explanation is that the 

constructs of education and income are multidimensional. 

Future research of this issue may need to explore education, 

income level, and socioeconomic status separately to assess 

whether these variables are significantly related to cervi-

cal cancer screening. Further, low income may not be as 

important to cervical cancer screening because some Chinese 

American women who had Medicaid/Medicare, and therefore 

were eligible to obtain cervical cancer screening regardless 

of their income level.

Structural equation modeling
Overall, our results offer support for a multilevel sociocul-

tural approach to understanding the relationship between 

access/satisfaction with health care, predisposing, enabling, 

and cultural factors, health beliefs, and cervical cancer 

screening. Factor loadings were significant for the enabling 

and predisposing factors and showed a positive and signifi-

cant relationship with screening for cervical cancer. Chinese 

American women with health insurance, a primary care 

Predisposing
factors

Culture
factors

Satisfaction
with

health care

Enabling
factors

Cancer fear

Health service
utilization

(cervical
cancer screen)

−0.021

0.666**

−0.007
0.061

0.474**

0.176**
−0.049

0.186**

0.090*

0.141**

−0.042

0.062

−0
.1

89
*

Figure 2 Path coefficients and their significance from the structural equation modeling analysis.
Notes: Comparative Fit Indices = 0.919; Tucker-Lewis Index = 0.945; RMSEA = 0.071. n = 573. Unstandardized estimates are shown. Cervical cancer screen is coded 1 = no, 
2 = yes. **P , 0.01; *P , 0.05. Bold lines indicate P < 0.05.
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provider they saw frequently, access to and satisfied with 

their health care, and proficiency in English, and who were 

not afraid of a bad screening result or embarrassed about the 

test were more likely to be screened for cervical cancer than 

those who did not have these characteristics.

The findings from the path coefficients also lend sup-

port for components of the sociocultural model and indicate 

that there is a positive and significant relationship between 

cervical cancer screening and the predisposing factor (coef-

ficient = 0.176) and enabling factor (coefficient = 0.474), 

indicating that women with higher scores for predispos-

ing and enabling were more likely to seek cervical cancer 

screening. A significant relationship was also found between 

cultural factors and predisposing, enabling, and access to and 

satisfaction with health care factors, and between enabling 

factors and access to a satisfaction with health care and health 

belief factors. In general, if Chinese American women were 

able to access and were satisfied with health care, they were 

more likely to have a Papanicolaou test.

There were a number of factors which were loaded 

heavily under access to and satisfaction with health care. 

These factors included being able to make an appointment, 

not having to wait long, having providers in a convenient 

location, and rating providers highly. The cultural factor was 

significantly related to predisposing and enabling factors and 

satisfaction with health care. Chinese American women who 

perceived that they were fluent in English and who used the 

Internet as a source of information were more likely to have 

a Papanicolaou test. A health belief, ie, that of fearing a bad 

test result, was also determined to be a factor in whether 

women went for cervical cancer screening and was correlated 

with enabling factors. The model accounted for 23% of the 

variance in cervical cancer screening.

The model highlights the significance that sociocultural 

factors play in relation to cervical cancer screening and was 

significant for predisposing, enabling, and access to and sat-

isfaction with health care factors. Predisposing and enabling 

factors were related to cervical cancer screening. Women in the 

lower socioeconomic status categories and those with lower 

educational levels are likely to have higher mortality rates and 

be diagnosed with late-stage cervical cancer.11 Other studies 

show that while Asians of lower socioeconomic status and 

those with less education are less likely to have Papanicolaou 

testing, Asian women had lower screening rates than white 

women even if they had more education and the screening 

rates varied by ethnic subgroup.43,44 This suggests that there 

may be other cultural factors influencing screening rates. 

Consistent with previous studies, being more acculturated 

in the US in general, and the ability to speak English, in 

particular, is associated with higher cervical cancer screening 

rates among Chinese Americans.14 These findings reinforce 

the necessity to assist Chinese American women, who have 

poor English language skills, with translation and awareness 

of the importance of Papanicolaou testing.

In conclusion, this study analyzed and illustrated a model 

of the pathways among constructs leading to cervical cancer 

screening among Chinese American women. By using struc-

tural equation modeling, the most likely linkages between 

constructs and mediating factors can be examined. This 

model investigated how cultural, predisposing, enabling, 

access/satisfaction with health care, and health belief fac-

tors relate to cervical cancer screening. To our knowledge, 

the present study is one of the first to perform a path analy-

sis with regard to factors that may lead to cervical cancer 

screening.

Limitations
There are several limitations to this study. First, because 

the study was cross-sectional, the causality of relationships 

between the constructs cannot be determined. Second, 

these findings are based on self-report questionnaires, so 

may include participant response bias. Third, given that the 

sample was drawn from Chinese American women belong-

ing to community organizations, the findings may not be 

generalizable to all Chinese American women.

Prevention efforts must focus on groups with the low-

est rates of screening for cervical cancer. To be successful, 

cervical cancer screening programs should include activities 

that take into account the multiple interacting factors lead-

ing to lower rates of screening among Chinese American 

women compared with other groups. Sensitivity to ethnic 

and cultural factors, such as use of English as well as other 

family or community contexts and dynamics, should be built 

into all secondary prevention activities, especially the provi-

sion of translation services and education materials in native 

languages to enhance interventions which target improved 

cervical cancer screening rates among Chinese American 

women. Furthermore, the significant relationship between 

cultural factors and more proximal constructs suggests that 

use of culturally appropriate materials should be explored. 

Community organizations, which served as the basis for this 

study, can play a role in assisting Chinese American women 

to identify, plan, and adopt effective evidence-based screen-

ing programs. Such community organizations may work in 

collaboration with representatives from local government, 

the local health department, and other related partners to 
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achieve greater success than the work of a single agency in 

implementing prevention programs.
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