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Purpose
While colorectal cancer (CRC) is common in Asian countries, screening for CRC is not. More-
over, CRC screening behaviors in Asian populations remain largely unknown. The present
study aimed to investigate the stages of adopting CRC screening in Korea according to
screening modality. 

Materials and Methods
Data were obtained from the 2014 Korean National Cancer Screening Survey, a cross-sec-
tional survey that utilized nationally representative random sampling to investigate cancer
screening rates. A total of 2,066 participants aged 50-74 years were included in this study.
Chi-square test and multinomial logistic regression were applied to determine stages of adop-
tion for fecal occult blood test (FOBT) and colonoscopy and factors associated with each
stage. 

Results
Of 1,593 participants included in an analysis of stage of adoption for FOBT, 36% were in
action/maintenance stages, while 18%, 40%, and 6% were in precontemplation, contem-
plation, and relapse/relapse risk stages, respectively. Of 1,371 subjects included in an
analysis of stage of adoption for colonoscopy, 48% were in action/maintenance stages,
with 21% in precontemplation, 21% in contemplation, and 11% in relapse/relapse risk
stages. Multinomial logistic regression highlighted sex, household income, place of resi-
dency, family history of cancer, having private cancer insurance, smoking status, alcohol
use, and regular exercise as being associated with stages of adoption for FOBT and
colonoscopy. 

Conclusion
This study outlines the distributions of stages of adoption for CRC screening by screening
modality. Interventions to improve screening rates should be tailored to individuals in par-
ticular stages of adoption for CRC screening by modality. 
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Introduction

Colorectal cancer (CRC) is a common malignancy and the
leading cause of cancer-related deaths worldwide [1]. CRC
is the third most frequent cancer in men (746,000 cases, 10.0%
of all cancers) and the second in women (614,000 cases, 9.2%
of all cancers) worldwide. While nearly 55% of all CRC cases

occur in more developed regions, the overall mortality rate
thereof is relatively low (694,000 deaths, 8.5% of all CRC
cases): most deaths (52%) from CRC tend to occur in less 
developed regions of the world [1]. As with other cancers,
access to screening programs and to appropriate treatment
likely accounts for these variations in CRC survival between
countries. 

With evidence suggesting that screening reduces CRC
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mortality and incidence [2-5], CRC screening via fecal occult
blood test (FOBT) or colonoscopy has been widely recom-
mended [6]. Going further, several countries have adopted
the use of FOBT in population-based CRC screening pro-
grams [7,8]. Interestingly, although colonoscopy is widely
used as a gold standard to detect adenomas and CRC
through visual inspection [9], uptake of screening colono-
scopy has been shown to generally be poor [5]. In Korea, both
tests are available through either opportunistic or organized
screening programs. The National Cancer Screening Pro-
gram (NCSP) for CRC, which was implemented in 2004 [10],
offers annual testing with a single fecal immunochemical test
(FIT) to men and women over 50 years of age and follow-up
examinations with either colonoscopy (with biopsy if indi-
cated) or double contrast barium enema for subjects with a
positive FIT result. 

Despite evidence that screening can reduce the incidence
of and mortality from CRC, globally, only half the eligible
population undergoes CRC screening [11-13]. For most Asian
countries in particular, CRC screening is not commonly prac-
ticed, and CRC screening behaviors remain largely 
unknown. Recently, although a few studies have been con-
ducted to examine factors associated with CRC screening in
Korea [14-17], none have sought to examine factors related
to stages of readiness for CRC screening by individual
screening modalities. Moreover, most studies have only 
focused on whether a subject has or has not undergone CRC
screening. According to the transtheoretical model (TTM),
however, the acquisition and maintenance of health-protec-
tive behaviors are not all-or-nothing phenomena [18]: the
TTM categorizes screening adoption into several stages of
screening adoption, based on past and recent screening 
behaviors and future intentions to undergo screening [18].

In this study, we applied the TTM to examine the distribu-
tion of and factors associated with stages of adoption for
FOBT and colonoscopy for CRC screening in Korea. 

Materials and Methods

1. Study population

Data were obtained from the Korean National Cancer
Screening Survey (KNCSS), which is an annual cross-sec-
tional survey designed to investigate screening rates among
Koreans for five common cancers (gastric, liver, colorectal,
breast, and cervix) through nationally representative random
sampling [19]. The 2014 KNCSS included men of ages from
40 to 74 years and women of ages from 30 to 74 years, who
were selected based on Resident of Registration Population
data collected by Statistics Korea, using multistage random
sampling according to sex, age, geographic area, and size of
population per area. The 2014 KNCSS included 4,000 partic-
ipants, among a total of 28,571 random samples (total 
response rate: 14.0%). The response rate after making contact
was 40%, excluding those who were absent (17,173) or who
did not meet the criteria for the survey (1,629). Of the 4,000
participants, 2,122 men and women of ages ranging from 50
to 74 years old were asked about their experiences with CRC
screening, since the NCSP provides CRC screening for indi-
viduals aged 50 years and older. Participants were asked
whether they had undergone an FOBT, colonoscopy, or dou-
ble-contrast barium enema for CRC screening (picture cards
were shown to describe the test methods). Then, those who

Table 1. Stages of adoption for colorectal cancer screening by screening modality 
FOBT Colonoscopy

Pre-contemplation No history of CRC screening and No history of CRC screening and 
no intention to do so no intention to do so

Contemplation No history of CRC but planned No history of CRC but planned to get 
to get CRC screening CRC screening

Has had FOBT more than 1 year prior Has had colonoscopy more than 10 years prior and
and has intentions to have an FOBT has intentions to have a colonoscopy

Action/Maintenance Has had first FOBT within the past 1 year and Has had first colonoscopy within the past 10 years
is planning to have another one and is planning to have another one 

Relapse risk Has had first FOBT within the past 1 year Has had first colonoscopy within the past 10 years
but no plans to get another FOBT but no plans to get another colonoscopy

Relapse Has  previously had an FOBT more than Has  previously had a colonoscopy more than 
1 year prior, but no plans to get another FOBT 10 years prior, but no plans to get another colonoscopy

FOBT, fecal occult blood test; CRC, colorectal cancer.
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had at least one CRC screening were asked about the most
recent time they underwent the test and their plans to 
undergo future testing. In this study, 56 participants who 
underwent a double-contrast barium enema test only were
excluded due to the small number thereof. Thus, a total of
2,066 participants aged 50 to 74 years old were finally 
included in the analysis.

Written informed consent was obtained from all study par-
ticipants before being interviewed face-to-face in the KNCSS.
This study was approved by the Institutional Review Board
(IRB) of the National Cancer Center, Korea (No. NCCNCS-
08-129). 

2. Measurement

The stages of adoption for CRC screening were evaluated
using a modified, five-stage process developed to assess a
subject’s reported history of screening and their current 
intentions to undergo screening, as recommended by Rakow-
ski et al. in 1996 [20]. Individuals who had undergone either
an FOBT or colonoscopy were interviewed about their most
recent test and their plans to undergo another test in the 
future. According to these questions, the participants were
classified as follows for each screening modality (Table 1):
individuals who had never undergone CRC screening and
did not plan to undergo screening were classified into the
pre-contemplation stage. Those who had either never under-
gone CRC screening or had not within recommended time
intervals for screening, but were planning to do so within the
next interval, were classified into the contemplation stage.
The recommended time intervals are 1 year for FOBT and 10
years for colonoscopy [21]. The action/maintenance stages
comprised subjects who complied with CRC screening rec-
ommendations: those who had undergone FOBT screening
within the last 12 months and were planning to undergo 
another test within the next 12 months or those who had 
undergone colonoscopy screening within the last 10 years
and were planning to undergo another test within the next
10 years. The relapse risk stage included subjects who had
undergone CRC screening (either FOBT or colonoscopy)
within the recommended time intervals, but were not plan-
ning to undergo another test within the time intervals. Indi-
viduals who had undergone FOBT more than 12 months
before or colonoscopy more than 10 years before, but had no
plans to undergo CRC screening, were classified into the 
relapse stage. 

We also examined other socioeconomic variables (age,
marital status, level of education, monthly household 
income, and residence area), family history of cancer, indi-
vidual preferences for FOBT and colonoscopy as a CRC
screening modality, health status, worry about getting can-
cer, and health related behaviors variables (smoking status,

alcohol use, regular exercise, and regular visits to a doctor).
Furthermore, enrollment in private cancer insurance was
also measured to assess accessibility to CRC screening: 
although the National Health Insurance Service (NHIS) pro-
vides universal coverage to all Koreans, many Koreans pay
for supplementary private health insurance in the event of
illness (e.g., cancer or stroke) due to insufficient coverage by
the NHIS. 

3. Statistical analysis

Descriptive statistics were used to analyze the participants’
characteristics and the distribution of stages of adoption. Fre-
quencies with percentages were calculated for categorical
variables. Chi-square test was used to compare the distribu-
tion of stages of adoption according to sociodemographic
characteristics. 

To determine factors related to one’s stage of adoption, we
grouped participants into four groups: (1) pre-contempla-
tion, (2) contemplation, (3) action/maintenance, and (4) 
relapse risk/relapse groups. Due to the small numbers of
subjects in the relapse and relapse risk stages, we combined
both stages into one category in the analysis. Furthermore,
people in the relapse risk and relapse stages share the same
experience in that they have already experienced the action
or maintenance stage. Simple tables were produced to verify
the consistency of the data. Then, univariate multinomial 
logistic analysis was conducted to identify factors associated
with each adoption stage according to screening modality.
All variables with a p-value of < 0.1 in univariate analysis
were included in the multinomial logistic regression model
as potential predictors. Likelihood ratio test was applied to
compare significant differences for an added variable to the
model. We assessed the adjusted odds of being in the pre-
contemplation, contemplation, or relapse risk/relapse group
rather than the action/maintenance group. All statistical
analyses were performed using STATA software, ver. 12
(Stata Corp. L.P., College Station, TX), and all p-values of 
< 0.05 were considered statistically significant.

Results

The sociodemographic characteristics of the participants are
described in Table 2. The mean age of the study population
was 58.9 years, and 50.8% were female. More than 80% had
completed high school or higher; 91% of the participants lived
with their spouse; 45% lived in a metropolitan area; and more
than half of study population reported good health status.
More than 80% of the participants had private cancer insur-
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Table 2. Sociodemographic characteristics of the Korean participants in 2014
Characteristic Total (n=2,066) FOBTa) (n=1,077) Colonoscopyb) (n=855) Neverc) (n=516)
Sex

Men 1,017 (49.2) 543 (50.4) 451 (52.8) 238 (46.1)
Women 1,049 (50.8) 534 (49.6) 404 (47.3) 278 (53.9)

Age (yr)
50-59 1,187 (57.5) 600 (55.7) 470 (55.0) 304 (58.9)
60-69 660 (31.9) 354 (32.9) 301 (35.2) 156 (30.2)
70-74 219 (10.6) 123 (11.4) 84 (9.8) 56 (10.9)

Monthly household income
Less than $2,999 573 (27.7) 310 (28.8) 243 (28.4) 137 (26.6)
$3,000-3,999 453 (21.9) 224 (20.8) 183 (21.4) 118 (22.9)
$4,000-4,999 524 (25.4) 280 (26.0) 202 (23.6) 133 (25.8)
More than $5,000 516 (25.0) 263 (24.4) 227 (26.6) 128 (24.8)

Education
Less than high school 411 (19.9) 215 (20.0) 158 (18.5) 115 (22.3)
High school or college 1,173 (56.8) 614 (57.0) 484 (56.6) 289 (56.0)
More than college 482 (23.3) 248 (23.0) 213 (24.9) 112 (21.7)

Marital status
Without a spouse 192 (9.3) 94 (8.7) 75 (8.8) 55 (10.7)
With a spouse 1,874 (90.7) 983 (91.3) 780 (91.2) 89.3 (89.3)

Residency
Metropolitan 938 (45.4) 508 (47.2) 398 (46.6) 200 (38.8)
Non-metropolitan 1,128 (54.6) 569 (52.8) 457 (53.5) 316 (61.2)

Private insurance
Yes 1,721 (83.3) 899 (83.5) 710 (83.0) 421 (81.6)
No 345 (16.7) 178 (16.5) 145 (17.0) 95 (18.4)

Family history of cancer
Yes 364 (17.6) 169 (15.7) 163 (19.1) 97 (18.8)
No 1,702 (82.4) 908 (84.3) 692 (80.9) 419 (81.2)

FOBT preference
Very much 575 (27.8) 343 (31.9) 212 (24.8) 139 (26.9)
Somewhat 1,021 (49.4) 541 (50.2) 417 (48.8) 260 (50.4)
Little 375 (18.2) 154 (14.3) 181 (21.2) 94 (18.2)
Never 90 (4.4) 37 (3.4) 43 (5.0) 20 (3.9)
Do not know 5 (0.2) 2 (0.2) 2 (0.2) 3 (0.6)

Colonoscopy preference
Very much 420 (20.3) 227 (21.1) 187 (21.9) 100 (19.4)
Somewhat 1,288 (62.3) 658 (61.1) 554 (64.8) 312 (60.5)
Little 331 (16.0) 178 (16.5) 106 (12.4) 95 (18.4)
Never 15 (0.7) 7 (0.7) 3 (0.4) 5 (1.0)
Do not know 12 (0.6) 7 (0.7) 5 (0.6) 4 (0.8)

Colorectal polyps
Yes 45 (2.2) 30 (2.8) 30 (3.5) 6 (1.2)
No 2,021 (97.8) 1,047 (97.2) 825 (96.5) 510 (98.8)

Health status
Good 1,102 (53.3) 567 (52.7) 435 (50.9) 275 (53.3)
Normal 844 (40.9) 452 (42.0) 378 (44.2) 202 (39.2)
Poor 120 (5.8) 58 (5.4) 42 (4.9) 39 (7.6)

Cancer worry
Often 553 (26.8) 292 (27.1) 241 (28.2) 130 (25.2)
Sometimes 1,110 (53.7) 570 (52.9) 452 (52.9) 280 (54.3)
Rarely/Not at all 403 (19.5) 215 (20.0) 162 (18.9) 106 (20.5)
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ance, and 17.6% had a family history of cancer. Of the 2,066
participants, 1,077 (52.1%) had undergone FOBT and 855
(41.4%) had undergone only colonoscopy at least one time
during their lifetime. Only 518 participants (25.1%) had never
undergone either FOBT or colonoscopy in their lifetime.
Among those who had ever undergone FOBT, 382 participants
had also undergone colonoscopy, accounting for 18.5% of the
entire study population. 

Table 3 shows the stages of adoption for FOBT and
colonoscopy according to population characteristics. In this
analysis, we combined the relapse risk and the relapse stages.
Among 1,593 participants who were included in the analysis
of stages of adoption for FOBT, 17.7% were classified in the
pre-contemplation stage, 40.2% in the contemplation stage,
36% in the action/maintenance stages, and 6.1% in the relapse
risk/relapse stages. Among 1,371 participants who were 
included in the analysis of stages of adoption for colonoscopy,
20.6%, 20.8%, 48.1, and 36% were categorized into the precon-
templation, contemplation, action/maintenance, and relapse
risk/relapse stages, respectively. Sex, monthly household 
income, residential area, family history of cancer, preferences
for a screening modality, having private cancer insurance,
smoking status, and regular exercise differed significantly
across the stages of adoption for FOBT. Meanwhile, only sex,
residency, a preference for colonoscopy, and health status dif-
fered with statistical significance across the stages of adoption
for colonoscopy. 

Tables 4 and 5 show the results of our multivariate multin-
omial logistic regression of factors associated with each stage
of adoption for FOBT and colonoscopy. Compared with sub-

jects who were in the action/maintenance stages for FOBT,
women and subjects with a family history of CRC, living in a
rural area, and current smokers were more likely to be in the
precontemplation stage. Meanwhile, subjects who were 60-69
years old, female, had higher education and income level, had
private health insurance, and were past or current smokers
were less likely to be in the contemplation stage. However,
those who had a family history of CRC were more likely to be
in the contemplation stage. Between the action/maintenance
and relapse/relapse risk stages, those living in a metropolitan
area and past-smokers were less likely to be in the relapse/
relapse risk stages. 

Regarding factors related to CRC screening via colonoscopy
test, women and current smokers were more likely to be in the
precontemplation stage than in the action/maintenance
stages. However, individuals living in a metropolitan area and
who preferred to undergo colonoscopy were less likely to be
in the precontemplation stage than in the action/maintenance
stages. Meanwhile, subjects who were 60-69 years old, had
higher education level, had a family history of cancer, and 
exercised regularly were less likely to be in the contemplation
stage. However, those who drank more than once a month
and who were in poor health status were more likely to be in
the contemplation stage than in the action/maintenance
stages. Further, those who were of poor health status were
more likely to be in the relapse/relapse risk stages than the 
action/maintenance stages.

Table 2. Continued
Characteristic Total (n=2,066) FOBTa) (n=1,077) Colonoscopyb) (n=855) Neverc) (n=516)
Have a regular doctor 

Yes 1,005 (48.6) 546 (50.7) 432 (50.5) 238 (46.1)
No 1,061 (51.4) 531 (49.3) 423 (49.5) 278 (53.9)

Smoking status
Non-smokers 1,182 (57.2) 613 (56.9) 465 (55.4) 302 (58.5)
Past-smokers 329 (15.9) 189 (17.6) 155 (18.1) 66 (12.8)
Current smokers 555 (26.9) 275 (25.5) 235 (27.5) 148 (28.7)

Alcohol use
Never 723 (35.0) 364 (33.8) 296 (34.6) 185 (35.9)
 Once a month 405 (19.6) 216 (20.1) 169 (19.8) 93 (18.0)
> Once a month 938 (45.4) 497 (46.1) 390 (45.6) 238 (46.1)

Regular exercise
Yes 1,087 (52.6) 578 (53.7) 457 (53.5) 243 (47.1)
No 979 (47.4) 499 (46.3) 398 (46.6) 273 (52.9)

Values are presented as number (%). FOBT, fecal occult blood test. a)Participants who had FOBT at least one time, b)Participants
who had colonoscopy at least one time, c)Participants who have never had either FOBT or colonoscopy.
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Precontemplationb) Contemplationb) Relapse/Relapse riskb)

aOR 95% CI aOR 95% CI aOR 95% CI
Age (yr)

50-59 1.00 1.00 1.00
60-69 1.03 0.74-1.44 0.69 0.53-0.91 0.99 0.61-1.63
70-74 1.16 0.72-1.90 0.83 0.56-1.24 1.18 0.55-2.53

Sex 
Men 1.00 1.00 1.00
Women 3.28 1.52-7.05 0.84 0.52-1.33 0.79 0.35-1.78

Education
Less than high school 1.00 1.00 1.00
High school or college 0.90 0.60-1.35 0.88 0.64-1.20 1.24 0.64-2.38
More than college 0.82 0.52-1.31 0.63 0.44-0.92 0.83 0.39-1.78

Monthly household income
Less than $2,999 1.00 1.00 1.00
$3,000-3,999 1.18 0.76-1.83 0.84 0.60-1.19 1.15 0.58-2.32
$4,000-4,999 1.07 0.70-1.64 0.80 0.58-1.11 1.39 0.73-2.66
More than $5,000 1.38 0.91-2.10 0.69 0.50-0.97 1.47 0.76-2.82

Residency
Non-metropolitan 1.00 1.00 1.00
Metropolitan 0.57 0.42-0.78 0.82 0.65-1.05 0.60 0.38-0.96

Family history of cancer
No 1.00 1.00 1.00
Yes 1.73 1.16-2.57 1.50 1.08-2.08 1.49 0.82-2.70

FOBT preference
Little/Never/Do not know 1.00 1.00 1.00
Much/Somewhat 0.81 0.57-1.14 1.26 0.94-1.70 1.16 0.67-2.04

Private insurance
No 1.00 1.00 1.00
Yes 0.77 0.52-1.14 0.72 0.53-0.99 1.14 0.59-2.22

Health status
Good 1.00 1.00 1.00
Normal 0.85 0.62-1.17 1.27 0.99-1.62 1.09 0.68-1.74
Poor 0.81 0.42-1.53 1.17 0.70-1.95 0.77 0.25-2.34

Smoking status
Non-smokers 1.00 1.00 1.00
Past-smokers 1.30 0.57-2.96 0.46 0.28-0.76 0.35 0.13-0.92
Current smokers 2.63 1.19-5.82 0.61 0.37-0.99 0.70 0.30-1.65

Alcohol use
Never 1.00 1.00 1.00
 Once a month 0.88 0.57-1.35 0.72 0.51-1.02 0.86 0.45-1.66
> Once a month 0.99 0.62-1.59 1.04 0.73-1.50 0.91 0.46-1.82

Regular exercise
Yes 0.79 0.58-1.07 0.80 0.63-1.02 1.51 0.95-2.42
No 1.00 1.00 1.00

Table 4. Multivariate multinomial logistic regression for factors associated with stages of adoption for FOBTa) (n=1,593)

FOBT, fecal occult blood test; aOR, adjusted odds ratio; CI, confidence interval. a)All variables in the table were included in
the multivariate multinomial logistic regression model, b)Comparison to the action/maintenance stage. 
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Precontemplationb) Contemplationb) Relapse/Relapse riskb)

aOR 95% CI aOR 95% CI aOR 95% CI
Age (yr)

50-59 1.00 1.00 1.00
60-69 0.91 0.66-1.25 0.55 0.40-0.77 0.67 0.44-1.03
70-74 1.29 0.79-2.12 0.69 0.40-1.17 1.24 0.66-2.33

Sex
Men 1.00 1.00 1.00
Women 3.60 1.71-7.54 1.25 0.71-2.20 0.64 0.33-1.24

Education
Less than high school 1.00 1.00 1.00
High school or college 0.84 0.57-1.25 0.70 0.48-1.03 1.09 0.64-1.83
More than college 0.79 0.50-1.25 0.56 0.36-0.88 0.89 0.49-1.63

Monthly household income
Less than $2,999 1.00 1.00 1.00
$3,000-3,999 1.24 0.81-1.90 1.12 0.74-1.68 0.68 0.38-1.22
$4,000-4,999 1.28 0.84-1.95 0.99 0.66-1.49 0.97 0.57-1.64
More than $5,000 1.41 0.93-2.12 0.73 0.48-1.12 1.11 0.67-1.84

Residency
Non-metropolitan 1.00 1.00 1.00
Metropolitan 0.60 0.44-0.82 0.77 0.57-1.04 0.80 0.55-1.17

Family history of cancer
No 1.00 1.00 1.00
Yes 0.97 0.68-1.41 0.67 0.45-0.99 0.75 0.46-1.22

Colonoscopy preference
Little/Never/Do not know 1.00 1.00 1.00
Much/Somewhat 0.67 0.46-0.98 0.76 0.52-1.13 0.92 0.55-1.56

Private insurance
No 1.00 1.00 1.00
Yes 0.99 0.67-1.45 0.99 0.68-1.45 1.31 0.78-2.22

Health status
Good 1.00 1.00 1.00
Normal 0.78 0.58-1.06 1.12 0.83-1.52 1.31 0.89-1.94
Poor 1.38 0.71-2.69 2.94 1.59-5.43 2.82 1.28-6.22

Smoking status
Non-smokers 1.00 1.00 1.00
Past-smokers 1.59 0.68-3.55 0.62 0.33-1.16 0.57 0.28-1.17
Current smokers 2.51 1.16-5.41 0.74 0.41-1.34 0.53 0.26-1.07

Alcohol use
Never 1.00 1.00 1.00
 Once a month 1.03 0.68-1.56 0.89 0.57-1.37 0.72 0.39-1.31
> Once a month 1.41 0.89-2.23 1.83 1.17-2.87 1.59 0.89-2.81

Regular exercise
Yes 0.78 0.58-1.05 0.72 0.54-0.96 1.02 0.70-1.49
No 1.00 1.00 1.00

Table 5. Multivariate multinomial logistic regression for factors associated with stages of adoption for colonoscopya)

(n=1,371)

aOR, adjusted odds ratio; CI, confidence interval. a)All variables in the table were included in the multivariate multinomial
logistic regression model, b)Comparison to the action/maintenance stage. 
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Discussion

This study identified the distribution of stages of adoption
for FOBT and colonoscopy for CRC screening in Korea. 
Although FOBT is offered through the NCSP free of charge
for Koreans over the age of 50 years, the percentage of 
respondents in the action/maintenance stages for FOBT
(36%) was still lower than that for colonoscopy (48.1%). This
indicates a preference among Koreans to receive CRC screen-
ing by colonoscopy over FOBT, even though they must do
so at their own expense through opportunistic screening. Of
the two tests, colonoscopy is the more accurate technique, 
although it is invasive, carries risks of bleeding and perfora-
tion, requires preparation and premedication, and involves
much higher costs. While FOBT is a simple, safe, and inex-
pensive test with which to screen for CRC, its low sensitivity,
mainly for premalignant lesions, necessitates recommenda-
tions for annual screening, with which many individuals
may be reluctant to comply. For this reason potentially, the
percentage of people who were in the action/maintenance
stages for FOBT was low, while the percentage of people
who were in the contemplation stage was relatively high
(40%). Meanwhile, however, although colonoscopy was
more likely to be chosen in CRC screening among Koreans,
FOBT screening rates have increased to greater extents than
those for colonoscopy during the last decade: between 2004-
2013, CRC screening rates for FOBT and colonoscopy 
increased from 3.8% to 27.6% (23.8% increase) and 14.4% to
35.2% (20.8% increase), respectively [19].  

In the current study, we assessed five stages of readiness
for FOBT and colonoscopy: precontemplation, contempla-
tion, action/maintenance, relapse, and relapse risk. Only a
few studies have examined the TTM model in relation to
CRC screening behavior [22-27]. In multinomial logistic 
regression analysis of the stages of adoption, several factors
were shown to influence differences in the distributions
thereof. Primarily, females were more likely to be in precon-
templation than in the action/maintenance stages for both
FOBT and colonoscopy. Similar findings have also been 
reported in other studies [24,27]. One study suggested that
CRC is perceived as a man’s disease and that, therefore,
women may be less concerned with CRC screening than they
should be [28]. Furthermore, women older than 50 years are
at risk for many sex-related diseases, such as breast, ovarian,
and cervical cancers, and interestingly, this has been shown
to lead to less attention being paid to CRC screening among
women [27]. 

People with a higher education level and individuals living
in a metropolitan area were more likely to be classified in on-
schedule stages (action/maintenance). Similar findings were
observed in other studies [17,24]. These results imply that

higher education and better accessibility to screening facili-
ties are reinforcing factors for adherence to CRC screening.
Remarkably, people who had a family history of cancer were
less likely to be in the action/maintenance stages for FOBT
adoption. On the other hand, people who had a family his-
tory of cancer were more likely to be in the action/mainte-
nance stages for colonoscopy adoption. The higher adhe-
rence with colonoscopy testing among those with a family
history of cancer might indicate a preference for colonoscopy
testing among higher-risk individuals. This study also high-
lighted current smokers as being more likely to be in the pre-
contemplation stage. This finding suggests that current
smokers are less likely to be involved in preventive behav-
iors, such as screening. 

Regarding colonoscopy test adoption, females were more
likely to stay in the precontemplation stage than in the 
action/maintenance stages. Those who had a higher level of
education, however, were more likely to be in action/main-
tenance stages. Additionally, subjects of ages from 60 to 69
years were more likely to be in the action/maintenance
stages than the contemplation stage. Although previous
studies have reported that individuals of higher income sta-
tus are more likely to have undergone an up-to-date colo-
noscopy in Korea [11,17], we were unable to find a significant
association between household income and stages of adop-
tion for colonoscopy in the current study. In addition, sub-
jects of poor health status were more likely to be in the
contemplation and relapse/relapse risk stages than the 
action stage. We explain this observation as follows: colo-
noscopy is an invasive and uncomfortable procedure, and
individuals with poor health status probably have additional
health problems. Therefore, colonoscopy may not be a favor-
able test for them. Also, current smokers and those who
drink more than once a month were more likely to be in pre-
contemplation and contemplation stages than the action/
maintenance stages, while those who exercised regularly
were more likely to be in the action stage. These suggest that
people with an unhealthy lifestyle are less likely to be 
involved in CRC screening.

This study has several limitations. First, this study used
cross-sectional survey data, which would limit interpreta-
tions of any causal relationships for the observed associa-
tions. Accordingly, future studies with a longitudinal design
should be conducted to track patterns in CRC screening 
behaviors. Second, due to potential recall bias of self-
reported screening history, we assessed only the most recent
cancer screening event and did not collect information on
screening events that preceded the most recent one. Thus, we
could not distinguish between the action and maintenance
stages as recommended by Rakowski et al.  [20]. However,
due to the long screening interval for colonoscopy (usually
10 years is recommended), it would not be feasible to cate-
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gorize the maintenance stage for colonoscopy. As another
limitation in assessing stages of adoption, we could not iden-
tify subjects in the unaware stage (never heard of FOBT or
colonoscopy) as in previous studies [27,29]. Finally, we were
unable to explore the influences of other important corre-
lates, such as test-specific characteristics (e.g., preparation,
cost, time constraints, transportation, or geographic capacity
for screening), process of change, self-efficacy, decisional bal-
ance, and psychological factors (e.g., discomfort, concern
about complications, or anxiety about the procedure) 
involved in utilization of CRC screening and intentions to
undergo future screening tests. Further studies are needed
to delve into these factors and to provide a more comprehen-
sive outline of the effects of these factors on stages of adop-
tion for CRC screening in the TTM. 

Despite all of the above limitations, this study is important
in that it assessed CRC screening behaviors specifically in 
relation to two popular screening modalities among Koreans.
The study results provide new insights that may be of use in
guiding the development of intervention strategies for 
improving compliance with CRC screening recommenda-
tions at the population level. Our results demonstrated that

rural, less educated, women were less likely to adhere with
CRC screening. Moreover, those who had a family history of
cancer showed better adherence with colonoscopy than with
FOBT. Additionally, we showed that household income, pri-
vate cancer insurance, and regularly exercise are positively
associated with stages of FOBT adoption, while smokers and
alcohol use are negatively associated with stages of FOBT
and colonoscopy adoption. Accordingly, we suggest that 
interventions tailored to individuals in particular stages of
adoption for CRC screening could help improve participa-
tion therein.
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