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Abstract

Objective: To examine the associations of colorectal cancer (CRC) screening with stages of 

weight control among Korean Americans (KAs) using the transtheoretical model and provide 

implications for their weight control practice.

Methods: A quantitative, cross-sectional survey was employed to collect data on current 

weight-control behaviors and intentions, CRC screening history, previous cancer diagnosis, 

body mass index, number of chronic conditions, perceived health status, health insurance, and 

sociodemographics. Purposive sampling was implemented to recruit KA participants in the Atlanta 

metropolitan area in the U.S. from May 2015 to February 2016. A total of 433 KAs aged 50 to 75 

years completed a self-report survey questionnaire. Descriptive and bivariate analyses and multiple 

logistic regressions were performed using Stata Version 14/MP software.

Results: Applying the stages of the transtheoretical model 53% were positioned in the first two 

stages (precontemplation and contemplation) of weight control with 47% being in the last two 

stages (action and maintenance). Participants who had been screened for CRC were more likely to 

be in the last two stages of weight control compared to those who had not been screened (OR = 

2.49; p = .003).
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Conclusions: The findings suggest that preventive healthcare such as CRC screening may 

provide the opportunity for health education interventions to help encourage weight-control efforts 

and behaviors in the KA community. Future research is warranted to investigate the underlying 

mechanism behind the link between CRC screening and weight control to guide the development 

of interventions for eliminating health disparities.
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Introduction

In the U.S. more than two-thirds of adults are obese or overweight [1]. The obesity epidemic 

is a serious public health threat because it can lead to various adverse health outcomes [2]. 

Research has confirmed that intentional weight loss and maintenance can reduce the risks 

of obesity-related chronic diseases, such as hypertension, type 2 diabetes, cardiovascular 

diseases, and certain types of cancer (e.g., colorectal cancer) [3–5]. Research has also 

indicated that intentional weight control (IWC) is closely connected to improvements in 

individuals‟ quality of life and well-being [6]. Furthermore, previous studies showed that 

IWC could be motivated by several factors, including health concerns, medical triggers, 

social pressure, and improving appearance [7–9]. Yet, limited research has investigated the 

underlying mechanism behind IWC especially among historically underrepresented racial 

and ethnic groups in the U.S., while obesity-related chronic diseases remain a high burden 

on them [10, 11].

A growing body of literature has revealed evidence of a link between cancer screening and 

IWC. A National Health Interview Survey showed that colorectal cancer (CRC) screening 

uptake correlates with health behavior patterns, including smoking, alcohol consumption, 

fruit and vegetable consumption, and physical activity among individuals ages 50 and older 

[12]. The aggregated data from the National Health and Nutrition Examination Survey 

(1999–2008) demonstrated that CRC screening in combination with lifestyle modification 

(i.e., reduction in obesity, physical inactivity, intake of red meat, processed meat, alcohol, 

and cigarette smoking) is a more effective approach in preventing CRC and chronic diseases 

in comparison to receiving CRC screening alone [13]. Moreover, prior studies indicate that 

cancer screening may provide “teachable moments” to positively influence health behavior 

change (e.g., IWC) for racial and ethnic minorities in the U.S [7, 14].

Korean Americans (KAs), one of the fastest-growing Asian American subgroups in the 

U.S., have reported high rates of obesity-related chronic diseases (e.g., type 2 diabetes, 

hypertension, cardiovascular disease, CRC) and poor management of those chronic 

conditions [15–18]. A recent study showed that KAs were less likely to receive lifestyle 

advice from primary care providers compared to Native Korean patients living in South 

Korea (30.6% vs. 57.6%) [19]. Additionally, while CRC is the second most commonly 

diagnosed cancer and the leading cause of death among KAs, their CRC screening rates 

(25–50%) remain lower than those of non-Latino whites (57.7%), falling far short of the 

national CRC screening goal (70.5%) specified by Healthy People 2020 [20].
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A clearer understanding of factors associated with IWC behavior for KAs would help to 

develop health promotion interventions for reducing their obesity and its related chronic 

diseases as well as improving their prevention efforts. Specifically, the examination of the 

association between CRC screening and IWC may inform the development of effective 

strategies aimed at assisting KAs to accept their physician‟s recommendations of CRC 

screening and weight control [21]. The recommended guidelines for CRC screening include 

having a fecal occult blood test (FOBT) annually, sigmoidoscopy every five years, or 

colonoscopy every ten years for individuals aged 50 to 75 [22]. In regards to IWC, the 

U.S. Preventive Services Task Force recommends intensive, multicomponent behavioral 

interventions for all obese adults at their annual medical check-up [23]. To our knowledge, 

this study is the first to assess the relationship between CRC screening and IWC among 

KAs. The findings of this study can help better understand the motivational factors for 

weight control behavior among KAs at risk of obesity-related chronic diseases. The findings 

also may provide other Asian American subgroups useful implications for encouraging 

preventive health behaviors including cancer screening and weight control as an effort to 

reduce obesity-related chronic diseases.

In order to investigate the association between CRC screening and IWC among KAs, the 

present study employed the transtheoretical model (TTM) as a conceptual framework. The 

TTM has been widely used in health promotion contexts to assess the progress of health 

behavior change, including weight control, smoking cessation, exercising, and screening 

uptake for diverse populations [24, 25]. In this study, the TTM guided building analytic 

models, selecting study variables, and interpreting IWC as a process of change through a 

series of four stages (see Figure 1) [26]. The first stage of change in IWC, precontemplation, 

refers to individuals who do not have any intention to control their weight in the next 

six months. The second stage of change, contemplation, refers to individuals who are 

considering or have intention to control their weight in the next six months but are not 

currently taking any active steps to do so. The third stage of change, action, refers to 

individuals who are actively trying to control their weight and have done so for less than six 

months. The fourth and last stage of change, maintenance, refers to individuals who have 

successfully maintained their weight control for six months or longer.

The purpose of this study was to assess the relationships between CRC screening uptake and 

stages of IWC among KAs aged 50–75 years. The research questions were as follows:

1. How do characteristics of the participants differ by stages of IWC?

2. Is CRC screening associated with stages of IWC among the participants?

Methods

Design

A cross-sectional survey design was used to collect quantitative data regarding stages of 

IWC, CRC screening history, health-related information, and sociodemographics from study 

participants.
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Sample

Purposive sampling was implemented to recruit KA participants in the Atlanta metropolitan 

area from May 2015 to February 2016. Inclusion criteria were individuals who self-identify 

as Korean American, age 50 to 75, and reside in the state of Georgia. For recruitment, a list 

of KA community organizations (i.e., senior centers, churches/temples, and associations) 

was developed, and each organization was contacted by the research team via phone 

or email to obtain its permission for data collection. At organizations which agreed to 

participate, self-report survey questionnaires were administered among individuals who 

were eligible and completed an informed consent form. Out of 526 KAs who met the 

criteria, a total of 433 participants (82.3%) completed the survey. The questionnaire took 

about 45 minutes to complete. All measures of questions (originally written in English) 

were translated into Korean using back-translation. The Korean-translated questionnaire was 

pilot-tested with six KA men and women. A university institutional review board approved 

this study.

Measures

Stages of IWC.—The outcome variable for this study was four stages of IWC among 

the participants: precontemplation, contemplation, action, and maintenance. The stage 

was determined by current weight-control behavior and intentions for the future [26]. To 

determine the stage, the participants were asked to answer the following four questions, 

each with “yes” or “no” responses: (1) “In the past month, have you been actively trying to 

lose weight?”, (2) “In the past month, have you been actively trying to keep from gaining 

weight?”, (3) “Are you seriously considering trying to lose weight to reach your goal in the 

next six months?”, and (4) “Have you maintained your desired weight for more than six 

months?”

For example, precontemplation was assigned to participants who had answered “no” to 

questions 1, 2, and 3, signifying that they had no intention of controlling their weight 

within the past month or in the next six months. Contemplation was assigned to participants 

who had answered “no” to questions 1 and 2 and “yes” to question 3, signifying that they 

had not been actively trying to control their weight, but were seriously considering doing 

so in the next six months. Action was assigned to participants who had answered “yes” 

to either question 1 or 2 and “no” to question 4, signifying that they had been actively 

trying to control their weight for less than six months. Lastly, maintenance was assigned 

to participants who had answered “yes” to either question 1 or 2 and “yes” to question 4, 

signifying that they had successfully maintained their weight loss for at least six months.

CRC screening.—The primary independent variable for this study was uptake of CRC 

screening for lifetime. Participants were asked to report their CRC screening with one item, 

“Have you ever had any of the following three CRC screening tests: a fecal occult blood test 

(FOBT), sigmoidoscopy, or colonoscopy?” The stool DNA test, a relatively new screening 

method for CRC and not widely used at the time of data collection, was not listed in the 

options. The CRC screening uptake was assigned as a dummy variable with a value of 1 if 

the participant had received any of the three CRC screening tests or a value of 0 if otherwise.
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Health-related information.—Participants were asked to report health-related 

information, including prior cancer diagnosis, body mass index (BMI), number of chronic 

conditions, self-rated health status, and access to healthcare services (i.e., having health 

insurance, having a primary care doctor). Previous cancer diagnosis history was measured 

with one item, “Have you ever had cancer of any kind?” To assess BMI using a formula 

(weight [kg]/{height [m]}2 or 703 × weight [lbs]/{height [in]}2), participants were asked 

to report their height (“meter” or “inch”) and body weight (“kg” or “lb”). The number 

of chronic conditions was computed with one item, “Do you have the following chronic 

conditions? (please check all that apply to you) along with options of “high blood pressure,” 

“diabetes,” “heart disease,” “stroke,” “arthritis,” “asthma,” “stomach-related disease,” and 

“other (please specify).” The self-rated health status was measured with one item, “How do 

you rate your current health?” Participants were asked to choose an answer from a 5-Likert 

scale (very bad, bad, fair, good, or very good). Finally, to measure access to healthcare 

services, participants were asked to report whether they had health insurance using an item, 

“Do you have health insurance?” and whether they had a primary care doctor using an item, 

“Do you have a primary care doctor?”

Sociodemographic information.—Participants were asked to report sociodemographic 

information including age (years), sex (male or female), educational achievement (<college 

vs. ≥college), marital status (not married/partnered vs. married/partnered), and annual 

household income (<$20,000, $20,000 - $39,999, $40,000 - $59,999, $60,000 - $79,999, 

$80,000 - $99,999, ≥$100,000). Participants were also asked to report length (in months) 

of residence in the U.S. and to rate English proficiency (“poor,” “bad,” “fair,” “good,” or 

“excellent”).

Statistical Analysis

Descriptive analyses were conducted to examine characteristics (i.e., sociodemographic, 

health-related information, CRC screening, and stages of IWC) of the participants. Bivariate 

analyses were performed to assess the characteristics of the participants by their IWC stages. 

Finally, the multiple logistic regression models were used to identify correlates significantly 

associated with being in a higher IWC stage compared to being in a lower one. Model fitting 

was implemented by using Pearson chi-squared goodness-of-fit test and robust standard 

errors to adjust for possible interclass correlation. Odds ratios (ORs) with 95% confidence 

intervals were conducted. All statistical analyses were completed using Stata Version 14/MP 

software [27].

Results

Sample Characteristics by Stages of Weight Control

Descriptive statistics for the study participants are presented in Table 1. The mean age 

of the participants was 58.8 years old, and more than 60% were female. About 59% 

reported achieving a college education or higher, and 80% were married or partnered. 

Approximately 16% had an annual household income of less than $20,000 and 7.1% had 

an annual household income greater than $100,000. Theaverage period of U.S. residence 

was 267.1 months (22.3 years), and only 11.8% self-rated their English proficiency as good 
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or excellent. Study participants reported having an average BMI of 23.5 and at least one 

chronic condition. More than 10% of study participants reported having a history of cancer, 

approximately 73% had health insurance, and 63% had a primary care doctor. The majority 

(91.5%) of study participants rated their health status as fair or better. Furthermore, about 

a third (34%) of study participants have been screened for CRC. Results showed that less 

than half (48.1%) of study participants were in the precontemplation stage, 4.7% were in the 

contemplation stage, 30.0% were in the action stage, and 17.1% were in the maintenance 
stage. For analysis the first two stages of IWC (precontemplation and contemplation) were 

combined into one stage (52.8%; hereafter, early stage) and the last two stages of IWC 

(action and maintenance) were combined (47.1%; hereafter, advanced stage).

The bivariate statistics present differences in the prevalence of sociodemographic and health

related variables for participants being in the advanced stage versus the early stage of IWC 

(Table 2). The advanced stage was more common among those who were female (p = .001), 

had any CRC screening test (p< .001), had a cancer history (p = .01), had a greater BMI (p < 

.001), had more chronic conditions (p = .002), and had a primary care doctor (p = .004).

Association between CRC Screening and Stages of Weight Control

As shown Table 3, the multiple logistic regression models show that the advanced stage of 

IWC was observed more often among individuals who had been screened for CRC than 

those who had not (OR = 2.49; p = .003). Moreover, study participants with a college 

education or higher (OR = 2.06; p = .030), a greater BMI (OR = 1.54; p< .001), and an 

increased number of chronic conditions (OR = 1.39; p = .036) were more likely to be in the 

advanced stage of IWC. The advanced stage of IWC was less likely to be observed in study 

participants who were men (OR = .19; p< .001)with increased age (OR = .93; p = .013).

Discussion

This study sought to examine the associations between CRC screening and the stages 

of IWC among KAs aged 50–75 years old using the TTM. Study findings add to our 

understanding of weight control intent among KAs who participate in health behaviors such 

as CRC screening.

The main finding of this study is that the study participants with CRC screening history 

were more than two times likely than those without one to be in the advanced stage of 

IWC, holding all other variables constant. This may be because participants in the advanced 

stage of IWC were more internally motivated to manage their overall health, including being 

screened for CRC. Also, CRC screening may play a crucial role in providing opportunities 

for KAs to better understand the importance of primary prevention efforts (e.g., IWC) in 

lowering their risks for obesity-related chronic diseases. Healthcare providers could assess 

KA patients about their weight control intentions as this may indicate the patients‟ ability to 

follow through on other preventative health screenings. The finding also suggests that health 

professionals need to develop approaches to increasing CRC screening and IWC among 

KAs through primary- and secondary-combined collaborative prevention efforts.
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Secondly, this study found that the study participants in the advanced stage of IWC tended 

to be women who had been screened for CRC, had increased risks for poorer health (i.e., 

increased BMI, more chronic conditions, and previous cancer diagnosis), and had greater 

access to healthcare services (i.e., reported having a primary care doctor). Prior research 

has indicated that due to sociocultural factors and family pressures Asian American women 

tend to be highly weight conscious [28, 29]. Cultural messages that emphasize a strict thin 

body ideal combined with midlife aging-related physical changes (i.e., increased BMI) may 

result in body dissatisfaction among middle-aged women [30]. These race- and age-specific 

perspectives may enhance KA women‟s interest in learning about prevention efforts that 

would lower their risks for obesity-related chronic diseases.

Furthermore, because the participants in the advanced stage of IWC had greater health

related concerns and needs compared to those in the early stage of IWC, they may 

have more opportunities for discussing IWC with their healthcare providers. Research has 

demonstrated that there is a lack of understanding among older Asian Americans regarding 

prevention care, which results in their tendency to see a doctor only after symptoms 

have become apparent [31]. This suggests that healthcare providers should consider the 

characteristics of KAs found in this study when discussing IWC, especially with KA men 

having no CRC screening history. Moreover, health professionals at primary care settings 

should address the importance of preventive health behaviors and adherence to healthcare 

services in reducing the risks of obesity-related chronic diseases with all of their patients.

Finally, the findings offer implications for practice and research directed at promoting 

IWC among middle-aged and older KAs. Community health educators should develop 

educational programs that target KAs who lack an understanding of preventive healthcare 

and do not comply with the recommended guidelines for CRC screening and IWC. 

Interventions for IWC promotion among middle-aged and older KAs could be tailored 

according to the degree of their readiness for change. Future research should explore the 

barriers that prohibit KAs in the community from engaging in and maintaining IWC and 

adhering to recommended CRC screening. Future research could also assess the associations 

between IWC and other cancer screenings (e.g., mammography, Pap tests) and preventive 

health behaviors (e.g., physical activities) to develop interventions that may decrease the 

burden of obesity and other chronic diseases among the KA population.

Limitations

Findings of this study should be carefully interpreted due to several limitations. A cross

sectional study design does not allow for causal associations between CRC screening and 

stages of IWC. Future studies with randomized controlled trials can better explain the causal 

relationships.

As nonprobability sampling was conducted in a metropolitan area in the U.S., the findings 

cannot be generalized to all KAs residing in other geographic regions of the country. 

However, when compared to KAs in other metropolitan areas (i.e., Chicago, Philadelphia 

and New Jersey) [32, 33], the KAs in the present study reported similar sociodemographic 

characteristics except for lower English proficiency and higher rates of having health 

insurance. Moreover, the majority of the participants in this study were recruited from 
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ethnic churches so the findings might not reflect characteristics of KAs who do not belong 

to community or religious organizations. Research using probability sampling with a larger 

sample size may lead to a better explanation of the relationship between CRC screening and 

IWC in this population.

Also, variables used in this study relied on participant self-report. Observational assessments 

on these variables by health professionals may reduce systematic error (e.g., recall bias) of 

the measures. In addition, this study investigated the stages of IWC by the CRC screening 

groups (i.e., „ever screened‟ versus „never screened‟). Division of subgroups (e.g., „ever 

screened‟ versus „appropriately screened‟) in the CRC screening by compliance with the 

screening guidelines might reveal better understandings of the associations between stages 

of IWC and CRC screening among KAs.

Lastly, this study included individuals with normal weight or underweight in the 

precontemplation pool. Analyses of data excluding this pool might provide different results. 

Future research may further analyze weight control stages by BMI groups (e.g., underweight 

only, normal weight only, overweight/obese only, and all combined).
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Figure 1. 
Conceptual framework of transtheoretical model.

Note. Early stage: pre-contemplation/contemplation, advanced stage: action/maintenance
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Table 1

Characteristics of the study sample (N = 433).

Variable % (N)

Age 58.8 (SD = ±7.2)

Sex

 Male 38.3 (166)

 Female 61.7 (267)

Education

 <College 41.4 (175)

 ≥College 58.6 (248)

Marital status

 Not married/partnered 16.1 (69)

 Married/partnered 84.0 (361)

Annual household income

 <$20,000 15.9 (63)

 $20,000–$39,999 24.9 (99)

 $40,000–$59,999 24.4 (97)

 $60,000–$79,999 17.6 (70)

 $80,000–$99,999 10.1 (40)

 ≥$100,000 7.1 (28)

Length of residence in the U.S. (Months) 267.1 (SD = ±125.6)

Self-rated English proficiency

 Poor 11.3 (49)

 Bad 36.5 (158)

 Fair 40.4 (175)

 Good 8.6 (37)

 Excellent 3.2 (14)

Prior cancer diagnosis

 No 89.1 (376)

 Yes 10.9 (46)

Body mass index 23.5 (SD = ±3.58)

Number of chronic conditions 1.0 (SD = ±1.1)

Self-rated health status

 Poor 12 (5)

 Bad 7.2 (31)

 Fair 57.9 (248)

 Good 28.0 (120)

 Excellent 5.6 (24)

Health insurance

 No 26.8 (116)

 Yes 73.2 (317)

Having a primary care doctor
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Variable % (N)

 No 37.4 (162)

 Yes 62.6 (271)

Colorectal cancer screening

 No 66.0 (249)

 Yes 34.0 (128)

Stages of weight control

 Early stage of intentional weight control 52.8 (225)

  Precontemplati on 48.1 (205)

  Contemplation 4.7 (20)

 Advanced stage of intentional weight control 47.2 (201)

  Action 30.1 (128)

  Maintenance 17.1 (73)

Note. The percent and total number of each variable may not equal 100% due to missing values.
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Table 2

Characteristics of the study sample by stages of intentional weight control (N = 433).

% (N) or Mean (±SD) Stages of Intentional Weight Control

Variable
Early Stage (Precontemplation/

Contemplation) (n = 225)
Advanced Stage (Action/
Maintenance) (n = 201) p-value

Age 58.84 (±7.0) 58.74 (±7.4) 0.888

Sex 0.001

 Male 45.78 (103) 30.35 (61)

 Female 54.22 (122) 69.65 (140)

Education 0.293

 <College 43.78 (95) 38.69 (77)

 ≥College 56.22 (122) 61.31 (122)

Marital status 0.998

 Not married/partnered 16.07 (36) 16.08 (32)

 Married/partnered 83.93 (188) 83.92 (167)

Annual household income 0.892

 <$20,000 14.56 (30) 16.67 (31)

 $20,000–$39,999 24.27 (50) 25.27 (47)

 $40,000–$59,999 27.18 (56) 22.04 (41)

 $60,000–$79,999 17.96 (37) 17.74 (33)

 $80,000–$99,999 9.71 (20) 10.75 (20)

 ≥$100,000 6.31 (13) 7.53 (14)

Length of residence in the U.S. (Months)’ 266.6 (±118) 265.8 (±134) 0.945

Self-rated English proficiency 0.483

 Poor 10.22 (23) 11.94 (24)

 Bad 40.44 (91) 32.34 (65)

 Fair 32.34 (85) 32.34 (89)

 Good 8.44 (19) 8.96 (18)

 Excellent 3.11 (7) 2.49 (5)

Prior cancer diagnosis 0.010

 No 92.79 (206) 85.00 (170)

 Yes 7.21 (16) 15.00 (30)

Body mass index 22.4 (±2.59) 24.7 (±4.06) <0.001

Number of chronic conditions 0.87 (±1.09) 1.21 (±1.13) 0.002

Self-rated health status 0.062

 Poor 0.9 (2) 15 (3)

 Bad 4.07 (9) 11 (22)

 Fair 61.54 (136) 54 (108)

 Good 27.15 (60) 29 (58)

 Excellent 6.33 (14) 4.5 (9)

Health insurance 0.057

 No 31.11 (70) 22.89 (46)
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% (N) or Mean (±SD) Stages of Intentional Weight Control

Variable
Early Stage (Precontemplation/

Contemplation) (n = 225)
Advanced Stage (Action/
Maintenance) (n = 201) p-value

 Yes 68.89 (155) 77.11 (155)

Having a primary care doctor 0.004

 No 44.44 (100) 30.85 (62)

 Yes 55.56 (125) 69.15 (139)

Colorectal cancer screening <0.001

 No 74.63 (150) 56.25 (99)

 Yes 25.37 (51) 43.75 (77)

Note. The total sample size of each variable may not be the same as the total sample size of the study due to missing values. P-values for Pearson 
Chi-squared test for categorical variables and t-test with unequal variances for continuous variables.
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Table 3

Logistic regression analyses of factors associated with stages of intentional weight control (N = 433).

Advanced Stage (Action/Maintenance) vs. Early Stage (Precontemplation/
Contemplation)

Variable Odds Ratios [95% CI] p-value

Colorectal cancer screening (ref. No) 2.49 1.354 4.576 0.003

Age 0.93 0.883 0.985 0.013

Male (ref. Female) 0.19 0.101 0.370 0.000

Annual household income (ref. <$20,000)

 $20,000–$39,999 0.63 0.255 1.573 0.325

 $40,000–$59,999 0.36 0.124 1.036 0.058

 $60,000–$79,999 0.48 0.150 1.509 0.208

 $80,000–$99,999 0.45 0.126 1.628 0.225

 ≥$100,000 0.63 0.161 2.487 0.513

Education (ref. <College) 2.06 1.071 3.945 0.030

Married/Partnered (ref. Not married/partnered) 1.73 0.749 4.014 0.199

Length of residence in the U.S. (Months)’ 1.00 0.997 1.002 0.495

Self-rated English proficiency (ref. Poor)

 Bad 0.63 0.221 1.816 0.396

 Fair 0.71 0.246 2.074 0.536

 Good 0.47 0.113 1.985 0.306

 Excellent 0.35 0.041 3.006 0.339

Prior cancer diagnosis (ref. No) 1.42 0.610 3.297 0.417

Body mass index 1.54 1.356 1.756 0.000

Number of chronic conditions 1.39 1.022 1.892 0.036

Self-rated health status (ref. Poor)

 Bad 0.30 0.023 3.887 0.357

 Fair 0.49 0.050 4.695 0.533

 Good 0.85 0.084 8.475 0.887

 Excellent 0.40 0.032 4.922 0.472

Health insurance (ref. No) 1.29 0.664 2.518 0.450

Having a primary doctor (ref. No) 1.26 0.648 2.432 0.500
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