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Abstract
Objectives: This study aimed to investigate the potential factors associated with 
adherence to colonoscopy among participants who were preliminarily screened 
positive in a community-based colorectal cancer screening program in China.
Methods: This study analyzed data from 1219 out of 6971 community residents 
who were identified as positive cases by the well-validated high-risk factor ques-
tionnaire (HRFQ) or fecal immunochemical test (FIT) in the preliminary screen-
ing stage for colorectal neoplasms. Patients showing adherence to colonoscopy 
were defined as those who received positive results in a preliminary screening for 
colorectal neoplasms and later received a colonoscopy examination as required. 
The associations of social-demographic factors, lifestyle behaviors, history of dia-
betes, body mass index (BMI), and risk factors in the HRFQ with adherence to 
colonoscopy were evaluated using logistic regression models.
Results: Among 1219 participants who preliminarily screened positive, the top 
five risk factors reported by the participants were chronic constipation (25.9%), 
hematochezia (23.5%), family history of CRC in first-degree relatives (22.1%), 
chronic diarrhea (21.8%), and history of polyps (16.6%). Around 14.2% of partici-
pants who preliminarily screened positive reported three or more risk factors, and 
the proportion was 26.2% among participants who were positive according to both 
HRFQ and FIT. Among all participants who were preliminarily screened posi-
tive, the multivariable results showed that those who were married (OR = 1.58, 
95% CI: 1.12, 2.25, p = 0.01), had chronic diarrhea (OR = 1.34, 95% CI: 1.00, 1.78, 
p = 0.047), and had a positive FIT (OR = 1.60, 95% CI: 1.21, 2.10, p < 0.001 for 
patients who were negative according to HRFQ but positive according to FIT; 
OR = 2.12, 95% CI: 1.33, 2.78, p = 0.002 for patients who were positive for both 
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1   |   INTRODUCTION

The International Agency for Research on Cancer reported 
that colorectal cancer (CRC) was the second leading cause 
of cancer death worldwide in 2020.1 The global burden of 
CRC is estimated to increase by 60% to more than 2.2 mil-
lion new cases and 1.1 million deaths by 2030.2 In China, 
an increasing trend of CRC incidence was observed and 
will continue to increase in future decades due to the rise 
of the aging population.3 The incidence and mortality of 
CRC ranked third (age-standardized rate: 18.02/100,000) 
and fifth (age-standardized rate: 8.21/100,000) out of all 
malignant tumors in China in 2015.4

Cumulative evidence proves that early screening and 
detection of colorectal neoplasms could significantly re-
duce CRC-specific incidence and mortality in the general 
population.5,6 For instance, fecal immunochemical test 
(FIT) screening could reduce CRC incidence by 10%7 and 
CRC mortality by 62%.8 Colonoscopy, as the gold standard 
for detecting colorectal neoplasia, was associated with a 
68% reduction in CRC-specific mortality compared with 
no colonoscopy.9 Throughout the world, there are wide-
spread differences in the implementation status and strat-
egies for CRC screening.5,10 Colonoscopy is applied as a 
primary screening tool in some developed countries.11 In 
China, a two-step sequential screening strategy is officially 
recommended12: eligible individuals are preliminarily 
screened by a well-validated high-risk factor question-
naire (HRFQ) or FIT, and cases identified as positive in 

the preliminary screening are further referred to receive 
confirmation from a colonoscopy.13

Apart from the good performance of the CRC screen-
ing test, its effectiveness and early diagnostic rate are par-
tially determined by the rate of adherence to colonoscopy 
among the population that is positive according to the 
preliminary screening. However, low adherence to colo-
noscopy has been reported in different regions of China.14 
For instance, in mass screening in Guangzhou from 2015 
to 2017, a 19.8% rate of adherence to colonoscopy was re-
ported,15 and the rate was 39.8% in Shanghai in 2013.16 
The Chinese national urban cancer screening program in 
14 cities reported that only 33.3% of residents positive at 
the preliminary screening underwent colonoscopy.17 In a 
recent randomized controlled trial aiming to improve the 
rate of adherence to colonoscopy among the population 
that was positive at a preliminary screening in Guangzhou, 
it was reported that the rates of adherence to colonoscopy 
were only 7.1%, 9.6%, and 13.7% at the sixth month in the 
control, low-frequency intervention, and high-frequency 
intervention groups, respectively.18

The rate of participation in colonoscopy screening is 
still disappointingly low in China. It is therefore import-
ant to understand the factors that are associated with ad-
herence to colonoscopy among the population who are 
positive at the preliminary screening, which would be use-
ful in order to design tailored interventional programs to 
improve the effectiveness and early detection rate of CRC 
screening. A few studies based on the health belief model 

Collaborative Innovation Program of 
Guangzhou) (No. 201803040019). HRFQ and FIT) were more likely to adhere to colonoscopy, while participants 

with a history of cancer (OR: 0.50, 95% CI: 0.31, 0.79, p = 0.003) were less likely to 
adhere to colonoscopy. The results among participants who were tested positive 
according to only HRFQ were similar to those among all participants who were 
tested positive according to HRFQ or FIT. However, among participants who 
were tested positive according to only FIT, we only found that those who were 
married (OR = 2.52, 95% CI: 1.08, 5.90, p = 0.033) had a higher odds of adhering 
to colonoscopy, while those with a history of diabetes (OR = 0.35, 95% CI: 0.13, 
0.96, p = 0.042) were less likely to adhere to colonoscopy.
Conclusion: Our findings provide evidence supporting the development of tai-
lored interventional strategies that aim to improve adherence to colonoscopy for 
individuals with a high risk of colorectal neoplasms. Both barriers and facilitators 
associated with adherence to colonoscopy should be considered in supportive 
systems and health policies. However, further well-designed prospective studies 
are warranted to confirm our findings.

K E Y W O R D S

adherence to colonoscopy, colorectal cancer screening, fecal immunochemical test, high-risk 
factor questionnaire
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have explored the factors associated with adherence to 
colonoscopy, reporting that higher levels of signals for 
action, lower perceived knowledge barriers, and severity 
and fear were significantly associated with higher odds of 
adhering to CRC screening.19,20 In the present study, using 
data from a large-scale population-based CRC screening 
program in Guangzhou, we systematically investigated 
the potential factors associated with adherence to colonos-
copy among preliminary screening-positive participants, 
including social-demographic factors, lifestyle behaviors, 
history of diabetes, body mass index (BMI), and risk fac-
tors in the HRFQ.

2   |   METHODS

2.1  |  Screening strategy and participants

A population-based screening program for colorectal neo-
plasms in Guangzhou, China, was launched in 2014.21 The 
eligible participants in the screening program were com-
munity residents aged 50–74 years. A total of 6971 partici-
pants were preliminarily screened by HRFQ or FIT at the 
end of December 2018. In this study, those with positive 
results in the preliminary screening stage were involved 
in the analysis (Figure 1).

A two-step screening strategy was applied based on the 
recommendation by the National Health Commission of 
the People's Republic of China. The community residents 
aged 50–74 years were preliminarily screened by HRFQ or 
FIT, and those with positive results according to HRFQ or 
FIT were identified as being at high risk for CRC and were 
further referred to colonoscopy confirmation. Individuals 

were defined as being at high risk for CRC by HRFQ if 
they had a personal history of cancers, history of CRC in 
first-degree relatives, or history of polyps or had at least 
two of the following symptoms: chronic constipation or 
diarrhea, hematochezia, history of appendicitis, history 
of cholecystitis, or history of psychiatric trauma (e.g., 
divorce, death of relatives) in the past 20 years. The FIT 
was applied to detect occult blood in stools. All partici-
pants were provided with two collection kits (supplied by 
ABON, China) and required to collect 10–50 mg of stool 
twice in two consecutive weeks according to the manu-
facturer's recommendations. Stool samples were sent to 
local community health centers within 6 h of collection. 
All participants were required to undergo a second test 
regardless of the result of the first FIT. Among 6971 par-
ticipants, 76.7% completed the first FIT, and 65.5% com-
pleted two FITs. Participants with positive results from the 
preliminary screening stage were referred to Sun Yat-sen 
University Cancer Center or other authorized medical 
centers for colonoscopy confirmation.

2.2  |  Potential predictors

Participants' social-demographic characteristics of age, 
gender, height in meters, weight in kilograms, marital 
status, education level, and history of diabetes were self-
reported. Lifestyle behaviors of smoking (categorized as 
never, formerly, or currently smoking), alcohol drinking 
(categorized as no or yes), history of night work (catego-
rized as no or yes), and proportion of sedentary time in a 
typical working day (categorized as <50% and ≥50%) were 
collected by a self-administrated questionnaire. Body 
mass index (BMI) was calculated as weight (kg) divided by 
height squared (m). Overweight or obesity was defined as 
BMI ≥25 kg/m2 based on the World Health Organization 
guideline.

2.3  |  Statistical analysis

Participants with the outcome of adherence to colonos-
copy were defined as those who had positive results in the 
preliminary screening and further received colonoscopy 
as required by the protocol.

Social-demographic variables, lifestyle-related fac-
tors, and high-risk factors in HRFQ were described using 
frequency with a percentage, stratified by preliminary 
screening results. Univariable odds ratios along with 95% 
confidence intervals (95% CIs) of potential factors associ-
ated with adherence to colonoscopy were initially derived. 
Predictors associated with adherence to colonoscopy in 
univariable analyses at p < 0.10 level were further included 

F I G U R E  1   Flowchart of participants. FIT, fecal immunological 
test; HRFQ, high-risk factor questionnaire
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in multivariable logistic regression models for risk factor 
selection using the stepwise method. Sensitivity analyses 
were then conducted among participants who were posi-
tive for CRC according to only HRFQ or only FIT.

All analyses were performed using SAS software version 
9.4 (SAS Institute Inc.). A p-value was based on two-sided 
tests and considered statistically significant at p < 0.05.

2.4  |  Ethics

This study was approved by the institutional review board 
of Sun Yat-sen University Cancer Center, and written in-
formed consent was obtained from all participants. The 
authenticity of this article has been validated by uploading 
the key raw data onto the Research Data Deposit platform 
(www.resea​rchda​ta.org.cn) with the approval RDD num-
ber of RDDA2019001156.

3   |   RESULTS

3.1  |  Participants' characteristics

Table 1 shows participants' characteristics stratified by pre-
liminary screening results. All 6971 participants were pre-
liminarily screened by HRFQ, and 5344 out of 6971 were 
screened by at least one FIT. A total of 1219 participants 
(17.5%) were identified as positive cases in the preliminary 
screening stage, including 810 (66.5%) with only positive 
HRFQ results, 325 (26.7%) with only positive FIT results, 
and 84 (6.9%) with both positive HRFQ and positive FIT 
results. A total of 572 out of 1219 preliminarily positive par-
ticipants (46.9%) further received a colonoscopy (Figure 1).

Among 1219 participants who were tested positive in the 
preliminary screening stage, the mean age was 60.0 years 
(standard deviation: 7.2), 60.6% were females, 25.4% received 
an education of college or higher, and the majority of partic-
ipants (86.4%) were married. The proportions of overweight 
or obesity, formerly/currently smoking, alcohol drinking, 
history of diabetes, and history of night work were 13.6%, 
7.5%, 2.5%, 5.7%, and 7.4%, respectively. In addition, around 
28.2% of positive cases reported more than 50% of time spent 
sedentarily in their typical working days (Table 1).

3.2  |  Distribution of risk factors by 
preliminary screening results

In all nine risk factors of HRFQ, the top five risk fac-
tors reported by participants were chronic constipation 
(25.9%), hematochezia (23.5%), family history of CRC in 
first-degree relatives (22.1%), chronic diarrhea (21.8%), 

and history of (16.6%) among all positive participants 
(Figure 2). The top five risk factors among cases that were 
positive according to only HRFQ and cases that were posi-
tive according to both HRFQ and FIT were the same as 
those among all positive participants but were ranked 
differently (Figure 2). Around one-seventh (14.2%) of all 
positive participants reported three or more risk factors, 
and the proportion was 26.2% among participants who 
were positive according to both HRFQ and FIT (Figure 3).

3.3  |  Factors associated with adherence 
to colonoscopy

After adjusting for gender and age, the multivariable re-
sults showed that participants who were married (ORm: 
1.58, 95% CI: 1.12, 2.25, p = 0.01), had chronic diarrhea 
(ORm: 1.34, 95% CI: 1.00, 1.78, p = 0.047), and had a posi-
tive FIT result (ORm: 1.60, 95% CI: 1.21, 2.10, p < 0.001 for 
only positive FIT; ORm: 2.12, 95% CI: 1.33, 3.78, p = 0.002 
for both positive HRFQ and positive FIT) were more likely 
to adhere to colonoscopy examination. However, partici-
pants who had a history of cancer (ORm: 0.50, 95% CI: 
0.31, 0.79, p = 0.003) were less likely to adhere to colonos-
copy examination (Table 2).

We conducted sensitivity analyses in participants who 
were positive according to only HRFQ and were positive 
according to only FIT. The results among participants 
who were positive according to only HRFQ were similar 
to those among all positive participants. After adjusting 
for gender and age, the multivariable results showed that 
participants who were married (ORm: 1.55, 95% CI: 1.03, 
2.33, p = 0.036), had a history of polyps (ORm: 1.44, 95% 
CI: 1.03, 2.02, p  =  0.036), or had symptoms of hemato-
chezia (ORm: 1.52, 95% CI: 1.11, 2.09, p  =  0.009) were 
more likely to adhere to colonoscopy examination, while 
those with a history of cancer were less likely to adhere 
to colonoscopy (ORm: 0.50, 95% CI: 0.30, 0.84, p = 0.009) 
(Table S1).

Among participants who were positive according to 
only FIT, we only found that marital status was signifi-
cantly associated with higher odds of adherence to colo-
noscopy (ORm: 2.52, 95% CI: 1.08, 5.90, p = 0.033), but a 
history of diabetes was significantly associated with lower 
odds of adherence to colonoscopy (ORm: 0.35, 95% CI: 
0.13, 0.96; p  =  0.042), after adjusting of gender and age 
(Table S2).

4   |   DISCUSSION

In this study, we found that high-risk individuals identi-
fied in the preliminary screening who were married or had 

http://www.researchdata.org.cn
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symptoms of chronic diarrhea, polypus, or hematochezia 
were most likely to adhere to colonoscopy. Specifically, 
HRFQ-positive individuals with symptoms of hematoche-
zia or a history of polyps had a higher likelihood of adher-
ing to colonoscopy. However, positive cases with a history 
of chronic diseases (i.e., cancers or diabetes) were less 
likely to adhere to colonoscopy. These findings provide a 
better understanding of the potential barriers and facili-
tators associated with adherence to colonoscopy among 
populations preliminarily screened as positive and could 
be helpful for developing tailored interventional strategies 
aiming to improve colonoscopy compliance in Chinese 
high-risk population.

In our study, the compliance rate of colonoscopy among 
preliminarily screened positive participants was 46.9%, 
which was higher than that reported in previous stud-
ies.15,16 This might be partially attributed to the following 
reasons: First, those preliminarily screened positive par-
ticipants were given priority for colonoscopy examination 
by being fast-tracked in their respective hospitals/centers. 
Second, colonoscopy was freely provided to residents in 
the current screening program. Third, participants who 

were initially screened positive were reminded to undergo 
colonoscopy and were also given health education by our 
staff, increasing their willingness to receive colonoscopy. 
Fourth, the selected hospitals/centers providing colonos-
copy examination were near where the community lived, 
which could have made available colonoscopy signifi-
cantly more convenient. These factors might help improve 
the compliance of residents with respect to their participa-
tion in CRC screening programs.

Chronic constipation, hematochezia, family history 
of CRC in first-degree relatives, chronic diarrhea, and 
history of polyps were the most frequently reported risk 
factors among preliminarily screened positive popula-
tions. Approximately one in seven (14.2%) preliminarily 
screened positive individuals reported three or more risk 
factors, which increased to 26.2% among individuals 
tested positive according to both HRFQ and FIT. An in-
teresting finding was that up to 74.2% of individuals posi-
tive according to only FIT did not report any CRC-related 
risk factors, while the proportion was 19.8% among all 
preliminarily screened positive individuals. FIT, a widely 
applied method for detecting hemoglobin in the stool 

T A B L E  1   Sample characteristics stratified by preliminary screening results

Total

Preliminary screening results

Only HRFQ+ Only FIT+ HRFQ+ and FIT+
All 
positive

All 6971 810 325 84 1219

Gender, n (%)

Female 4211 (60.4) 507 (62.6) 188 (57.9) 44 (52.4) 739 (60.6)

Male 2760 (39.6) 303 (37.4) 137 (42.1) 40 (47.6) 480 (39.4)

Age, mean ± SD, n (%) 60.0 ± 7.2 59.4 ± 7.6 61.2 ± 7.7 60.1 ± 8.1 59.9 ± 7.7

≤60 years 3725 (53.4) 450 (55.6) 142 (43.7) 35 (41.7) 627 (51.4)

>60 years 3246 (46.6) 360 (44.4) 183 (56.3) 49 (58.3) 592 (48.6)

Marital status, n (%)

Single/divorce/bereft spouse 674 (9.7) 127 (15.7) 26 (8.0) 13 (15.5) 166 (13.6)

Married 6297 (90.3) 683 (84.3) 299 (92.0) 71 (84.5) 1053 
(86.4)

Education level, n (%)

Primary school or below 635 (9.1) 74 (9.1) 30 (9.2) 4 (4.8) 108 (8.9)

Middle school 5169 (74.2) 509 (62.8) 241 (74.2) 51 (60.7) 801 (65.7)

College or above 1167 (16.7) 227 (28.0) 54 (16.6) 29 (34.5) 310 (25.4)

Former/current smoker, n (%) 319 (4.6) 62 (7.7) 21 (6.5) 9 (10.7) 92 (7.5)

Alcohol drinking, n (%) 97 (1.4) 25 (3.1) 4 (1.2) 2 (2.4) 31 (2.5)

History of night work, n (%) 283 (4.1) 65 (8.0) 19 (5.9) 6 (7.1) 90 (7.4)

Sedentary for more than half of 
working time, n (%)

1306 (18.7) 218 (26.9) 93 (28.6) 33 (39.3) 344 (28.2)

History of diabetes, n (%) 282 (4.1) 46 (5.7) 19 (5.8) 5 (6.0) 70 (5.7)

Overweight or obesity, n (%) 610 (8.7) 110 (13.6) 44 (13.5) 12 (14.3) 166 (13.6)

Abbreviations: FIT, fecal immunological test; HRFQ, high risk factor questionnaire; SD, standard deviation.
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with acceptable sensitivity, has been recommended for 
CRC screening worldwide.22 However, it is well known 
that FIT is less sensitive than HRFQ for nonbleeding or 
intermittent bleeding lesions,12 and this fact was con-
firmed by the findings in our study. The history of polyps 
and CRC in first-degree relatives was completely absent 
in individuals who were positive according to only FIT in 
the preliminary screening stage. HRFQ, a well-validated 
screening questionnaire,13,23 could undoubtedly compen-
sate for such information being missed by FIT in the pre-
liminary screening. Consistent with previous reports,12,24 
our findings indicated that the combination of FIT and 
HRFQ could effectively increase the early detection rate 
of individuals who were at a high risk for CRC. However, 
our study found that some risk factors were disproportion-
ately reported by participants, indicating that different risk 

factors had different contributions to identifying individ-
uals at high risk. Therefore, mathematical quantification 
of these risk factors with different weights might further 
improve preliminary screening accuracy in future work.

Our findings indicate that married individuals were 
more likely to adhere to colonoscopy examination if they 
were identified as being at a high risk for CRC in the pre-
liminary screening stage, which is consistent with previ-
ous reports.25,26 One possible explanation is that married 
individuals have a high level of responsibility for their 
spouses and could therefore receive emotional and social 
support from their family, thus promoting healthy behav-
iors.27 As a result, married individuals are more likely to 
adhere to colonoscopy than unmarried individuals, even 
with the same health conditions.28 Furthermore, health 
concerns from a spouse could encourage colonoscopy 

F I G U R E  2   Distribution of risk factors by preliminary screening results. The same color represents the same risk factor; e.g., blue 
represents chronic constipation. CRC, colorectal cancer; FIT, fecal immunological test; HRFQ, high-risk factor questionnaire

F I G U R E  3   Distributions of 
number of risk factors stratified by 
preliminary screening results. FIT, fecal 
immunological test; HRFQ, high-risk 
factor questionnaire
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T A B L E  2   Factors associated with adherence to colonoscopy among all positive participants

Adherence to 
colonoscopy, n (%)

Univariate Multivariable

OR (95% CI) p OR (95% CI) p

Gender

Female 351 (47.5) 1 1

Male 221 (46.0) 0.94 (0.75, 1.19) 0.619 0.88 (0.69, 1.12) 0.286

Age

≤60 years 308 (49.1) 1 1

>60 years 264 (44.6) 0.84 (0.67, 1.04) 0.114 0.83 (0.66, 1.05) 0.126

Marital status

Single/divorced/bereft 
spouse

61 (36.8) 1 1

Married 511 (48.5) 1.62 (1.16, 2.28) 0.005 1.58 (1.12, 2.25) 0.010

Education level

Primary school or 
below

39 (36.1) 1 ns

Middle school 379 (47.3) 1.59 (1.05, 2.41) 0.029

College or above 154 (49.7) 1.75 (1.11, 2.74) 0.016

Smoking

Never 232 (47.6) 1 –

Former/current 
smoker

47 (51.1) 1.15 (0.74, 1.79) 0.543

Alcohol drinking

No 263 (48.0) 1 –

Yes 16 (51.6) 1.56 (0.56, 2.39) 0.694

History of night work

No 235 (49.7) 1 –

Yes 39 (43.3) 0.77 (0.49, 1.22) 0.270

Sedentary more than half the time at work

No 105 (47.7) 1 –

Yes 168 (48.8) 1.05 (0.75, 1.47) 0.797

History of diabetes

No 244 (49.2) 1 ns

Yes 26 (37.1) 0.65 (0.40, 1.07) 0.093

Overweight or obesity

No 202 (50.5) 1 –

Yes 72 (43.4) 0.75 (0.52, 1.08) 0.123

Risk factors

First-degree relatives with CRC

No 459 (48.3) 1 ns

Yes 113 (42.0) 0.78 (0.59, 1.02) 0.068

History of cancer

No 543 (48.5) 1 1

Yes 29 (29.0) 0.43 (0.28, 0.68) <0.001 0.50 (0.31, 0.79) 0.003

History of polypus

No 468 (46.0) 1 –

(Continues)
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examination.29 Previous studies reported that individuals 
usually choose spouses with similar health-related atti-
tudes and behaviors30 and that the lifestyles of married 
individuals are more likely to be healthy and regular.31,32 
In addition, married individuals tend to have higher insur-
ance coverage and relatively good financial support from 
their families compared to unmarried individuals, which 
improves their adherence to colonoscopy.29,33

The compliance with colonoscopy was significantly 
higher among individuals with a preliminary positive re-
sult who had a history of polyps, symptoms of hemato-
chezia, or chronic diarrhea. These three risk factors are 
overt symptoms that individuals can directly perceive 
and that may cause personal psychological and physical 
discomfort.34 As pointed out in the health belief model, 
when individuals perceived that they were at a high risk 
for negative health outcomes, they were more likely to 
seek preventive behaviors (e.g., regular cancer screening, 
physical examination.).35,36 These overt symptoms alert 

individuals' fear of disease and worries about their well-
being, increasing the likelihood of seeking out medical 
interventions. In addition, individuals who have regu-
lar physical examinations are more likely to contact the 
healthcare system, which also makes it more convenient 
to undergo a colonoscopy.37 Furthermore, the history of 
intestinal polyps and symptoms of hematochezia promote 
vigilance in seeking help from physicians for potential in-
testinal tumors. Long-term chronic diarrhea also needs to 
be differentiated from intestinal tuberculosis, Crohn's dis-
ease, and ulcerative colitis. In these circumstances, a colo-
noscopy would be highly recommended by physicians for 
the diagnosis and the differentiation of CRC from other 
organic intestinal diseases.38

An interesting finding is that individuals with a history 
of chronic diseases (e.g., cancer or diabetes) had a lower 
rate of compliance with colonoscopy screening, which is 
consistent with results from South Korea and the United 
States.39,40 A personal history of diabetes has a negative 

Adherence to 
colonoscopy, n (%)

Univariate Multivariable

OR (95% CI) p OR (95% CI) p

Yes 104 (51.5) 1.25 (0.92, 1.68) 0.155

Chronic constipation

No 425 (47.1) 1 –

Yes 147 (46.5) 0.98 (0.76, 1.27) 0.867

Chronic diarrhea

No 435 (45.7) 1 1

Yes 137 (51.5) 1.27 (0.96, 1.66) 0.091 1.34 (1.00, 1.78) 0.047

Hematochezia

No 424 (45.5) 1 ns

Yes 148 (51.6) 1.28 (0.98, 1.66) 0.072

Chronic appendicitis/appendectomy

No 511 (47.1) 1 –

Yes 61 (45.5) 0.94 (0.66, 1.35) 0.731

Chronic cholecystitis/gallbladder resection

No 528 (47.4) 1 –

Yes 44 (41.9) 0.80 (0.53, 1.20) 0.282

Negative life events

No 504 (47.1) 1 –

Yes 68 (45.6) 0.94 (0.67, 1.33) 0.738

Preliminary screening results

HRFQ+ and FIT− 345 (42.6) 1 1

HRFQ− and FIT+ 177 (54.5) 1.61 (1.24, 2.09) <0.001 1.60 (1.21, 2.10) <0.001

HRFQ+ and FIT+ 50 (59.5) 1.98 (1.26, 3.13) 0.003 2.12 (1.33, 3.78) 0.002

Bold values indicated the value had statistical significance.
Abbreviations: –, not applicable; 95% CI: 95% confidence interval; BMI, body mass index; CRC, colorectal cancer; FIT, fecal immunological test; HRFQ, high-
risk factor questionnaire; ns, nonsignificant; OR, odds ratio.

T A B L E  2   (Continued)



      |  4329LI et al.

influence on cancer screening compliance in the elderly,41 
including participants in our study. It is known that the 
elderly are a population with a high risk for comorbidity 
(e.g., diabetes, cancers, or obesity).42,43 The burden of pri-
mary care for comorbidity may lead to a lower compliance 
rate of cancer screening, considering that utilization of 
preventive care was lower when the number of eligible pre-
ventive services was higher.44 In addition, the elderly with 
comorbidity (e.g., obesity or type 2 diabetes) might have 
unhealthy lifestyle habits and weaker health awareness 
than the non-elderly,45 leading to lower participation in 
healthcare services (e.g., cancer screening).32 Individuals 
with a history of cancer might have undergone detailed 
serological and noninvasive imaging examinations during 
the regular review process. These examinations partially 
rule out the probability of intestinal malignancies. Due 
to the cost and discomfort of colonoscopy, physicians 
are also less likely to refer patients to colonoscopy when 
there is no definite evidence of suspected intestinal malig-
nancy.46 Moreover, the preparation and procedure associ-
ated with colonoscopy along with other discomforts (e.g., 
abdominal pain after colonoscopy) would further damage 
the elderly's compliance with cancer screening.20

Our findings provide evidence that policy-makers 
should develop tailored interventional strategies that aim 
to improve colonoscopy compliance in the Chinese popu-
lation at a high risk for CRC. Health education from phy-
sicians may increase this population's awareness of the 
necessity and benefits of colonoscopy. However, there 
are several limitations to be cautious of when interpret-
ing the results in this study. First, there might be a recall 
bias due to the method of self-reported data collection 
for risk factors. Second, participants were conveniently 
sampled from community residents in the urban areas of 
Guangzhou, there might be selection bias. Third, as our 
sample is only from Guangzhou, one should be cautious 
when interpreting the representativeness and general-
izing the results to other regions. Future investigations 
are warranted to incorporate data from more regions and 
healthcare centers. Third, there might be other potential 
factors (e.g., economic conditions, medical insurance 
type and coverage, convenience, and discomfort from 
colonoscopy) that were associated with adherence to 
colonoscopy but were not available in this study due to 
the restriction of collected information. Fourth, the ques-
tionnaire included all types of intestinal polyps without 
differentiation, even though only adenomatous polyps 
are likely to be associated with CRC, which might affect 
the findings in this study.

In conclusion, our research found that marital status, 
symptoms of chronic diarrhea and hematochezia, and 
history of polyps were associated with higher odds of 
adherence to colonoscopy. On the contrary, histories of 

chronic diseases were negative factors for adherence to 
colonoscopy. These findings could help policy-makers de-
sign tailored colorectal cancer screening for these specific 
populations, and future studies with more representative 
samples are warranted.

ACKNOWLEDGMENTS
All authors would like to thank all participants and their 
families for their participation in this study.

CONFLICT OF INTEREST
All authors have no conflict of interest to declare.

AUTHOR CONTRIBUTIONS
Ji-Bin Li, De-Sen Wan, Jian-Hong Peng, and Yu-Jing Fang 
conceived and designed the study; Yan-Ping Wu, Fan 
Weng, Huan Tian, and Cheng-Hua Gong acquired the 
data; Ji-Bin Li and Keng-Jian Ke conducted the statisti-
cal analyses; Ji-Bin Li, Wei-Li Zhang, and Jian-Hong Peng 
drafted the manuscript. All authors contributed to the in-
terpretation of the results and critical revision of the man-
uscript for important intellectual content and approved 
the final version of the manuscript.

Abbreviations: FIT, fecal immunological test; HRFQ, 
high-risk factor questionnaire; SD, standard deviation.

DATA AVAILABILITY STATEMENT
The authenticity of this article has been validated by up-
loading the key raw data onto the Research Data Deposit 
platform (www.researchdata.org.cn), with the approval 
RDD number as RDDA2019001156.

ORCID
Ji-Bin Li   https://orcid.org/0000-0001-7632-3648 
Wei-Li Zhang   https://orcid.org/0000-0003-4703-3486 
Jian-Hong Peng   https://orcid.org/0000-0002-0769-8195 

REFERENCES
	 1.	 International Agency for Research on Cancer. Latest Global 

Cancer Data: Cancer Burden Rises To 19.3 Million New Cases and 
10.0 Million Cancer Deaths in 2020. World Health Organization; 
2020. Accessed June 17, 2021. https://www.iarc.who.int/wp-
conte​nt/uploa​ds/2020/12/pr292_E.pdf

	 2.	 Arnold M, Sierra MS, Laversanne M, Soerjomataram I, Jemal 
A, Bray F. Global patterns and trends in colorectal cancer inci-
dence and mortality. Gut. 2017;66(4):683-691.

	 3.	 Tsoi KK et al. Cancer burden with ageing population in urban 
regions in China: projection on cancer registry data from World 
Health Organization. Br Med Bull. 2017;121(1):83-94.

	 4.	 Zheng RS et al. Report of cancer epidemiology in China, 2015. 
Chin J Oncol. 2019;41(1):19-28.

	 5.	 Schreuders EH, Ruco A, Rabeneck L, et al. Colorectal cancer 
screening: a global overview of existing programmes. Gut. 
2015;64(10):1637-1649.

https://orcid.org/0000-0001-7632-3648
https://orcid.org/0000-0001-7632-3648
https://orcid.org/0000-0003-4703-3486
https://orcid.org/0000-0003-4703-3486
https://orcid.org/0000-0002-0769-8195
https://orcid.org/0000-0002-0769-8195
https://www.iarc.who.int/wp-content/uploads/2020/12/pr292_E.pdf
https://www.iarc.who.int/wp-content/uploads/2020/12/pr292_E.pdf


4330  |      LI et al.

	 6.	 Atkin W, Wooldrage K, Parkin DM, et al. Long term effects of 
once-only flexible sigmoidoscopy screening after 17 years of 
follow-up: the UKflexible sigmoidoscopy screening randomised 
controlled trial. Lancet. 2017;389(10076):1299-1311.

	 7.	 Giorgi Rossi P et al. Impact of screening program on incidence 
of colorectal cancer: a cohort study in Italy. Am J Gastroenterol. 
2015;110(9):1359-1366.

	 8.	 Chiu HM, Chen SLS, Yen AMF, et al. Effectiveness of fecal im-
munochemical testing in reducing colorectal cancer mortality 
from the one million Taiwanese screening program. Cancer. 
2015;121(18):3221-3229.

	 9.	 Nishihara R, Wu K, Lochhead P, et al. Long-term colorectal-
cancer incidence and mortality after lower endoscopy. N Engl J 
Med. 2013;369(12):1095-1105.

	10.	 Ladabaum U, Dominitz JA, Kahi C, Schoen RE. Strategies for col-
orectal cancer screening. Gastroenterology. 2020;158(2):418-432.

	11.	 Provenzale D, Jasperson K, Ahnen DJ, et al. Colorectal can-
cer screening, version 1.2015. J Natl Compr Canc Netw. 
2015;13(8):959-968. quiz 968.

	12.	 Liao Y, Li S, Chen C, et al. Screening for colorectal cancer in 
Tianhe, Guangzhou: results of combining fecal immunochem-
ical tests and risk factors for selecting patients requiring colo-
noscopy. Gastroenterol Rep (Oxf). 2018;6(2):132-136.

	13.	 Cai SR, Zhang SZ, Zhu HH, et al. Performance of a colorec-
tal cancer screening protocol in an economically and med-
ically underserved population. Cancer Prev Res (Phila). 
2011;4(10):1572-1579.

	14.	 P, Y. and G. J. Meta-analysis of the compliance of colorec-
tal cancer screening in China, 2006~2015. China Cancer. 
2017;26:441-443.

	15.	 Lin G, Feng Z, Liu H, et al. Mass screening for colorectal can-
cer in a population of two million older adults in Guangzhou, 
China. Sci Rep. 2019;9(1):10424.

	16.	 Gong Y, Peng P, Bao P, et al. The implementation and 
first-round results of a community-based colorectal can-
cer screening program in Shanghai, China. Oncologist. 
2018;23(8):928-935.

	17.	 Ren J, Shi J, Zhang H, et al. Preliminary analysis of the 
colorectal cancer screening among urban populations 
in China, 2012-2013. Zhonghua Yu Fang Yi Xue Za Zhi. 
2015;49(5):441-443.

	18.	 Wu Y, Liang Y, Zhou Q, et al. Effectiveness of a short message ser-
vice intervention to motivate people with positive results in pre-
liminary colorectal cancer screening to undergo colonoscopy: a 
randomized controlled trial. Cancer. 2019;125(13):2252-2261.

	19.	 Leung DY, Wong EM, Chan CW. Determinants of participation 
in colorectal cancer screening among community-dwelling 
Chinese older people: testing a comprehensive model using a 
descriptive correlational study. Eur J Oncol Nurs. 2016;21:17-23.

	20.	 Choi E, Jeon J, Kim J. Factors influencing colonoscopy be-
haviour among Koreans with a positive faecal occult blood 
tests. Eur J Cancer Care (Engl). 2019;28(2):e13008.

	21.	 Fang Y, Xiao B, Peng J, et al. An early report of a screening pro-
gram for colorectal cancer in Guangzhou, China. Ann Transl 
Med. 2019;7(21):604.

	22.	 Maida M, Macaluso FS, Ianiro G, et al. Screening of colorec-
tal cancer: present and future. Expert Rev Anticancer Ther. 
2017;17(12):1131-1146.

	23.	 Ye D, Huang Q, Li Q, et al. Comparative evaluation of prelim-
inary screening methods for colorectal cancer in a mass pro-
gram. Dig Dis Sci. 2017;62(9):2532-2541.

	24.	 Jung YS, Park CH, Kim NH, Park JH, Park DI, Sohn CI. A com-
bination of clinical risk stratification and fecal immunochem-
ical test is useful for identifying persons with high priority of 
early colonoscopy. Dig Liver Dis. 2018;50(3):254-259.

	25.	 El-Haddad B et al. Association of marital status and colorec-
tal cancer screening participation in the USA. Colorectal Dis. 
2015;17(5):O108-O114.

	26.	 van Jaarsveld CH et al. Marriage and cancer prevention: 
does marital status and inviting both spouses together influ-
ence colorectal cancer screening participation? J Med Screen. 
2006;13(4):172-176.

	27.	 Blom J, Yin L, Lidén A, et al. Toward understanding nonpartic-
ipation in sigmoidoscopy screening for colorectal cancer. Int J 
Cancer. 2008;122(7):1618-1623.

	28.	 Kinney AY et al. Social ties and colorectal cancer screening 
among blacks and whites in North Carolina. Cancer Epidemiol 
Biomarkers Prev. 2005;14(1):182-189.

	29.	 Brittain K, Murphy VP. Sociocultural and health correlates re-
lated to colorectal cancer screening adherence among urban 
African Americans. Cancer Nurs. 2015;38(2):118-124.

	30.	 Jackson SE, Steptoe A, Wardle J. The influence of partner's 
behavior on health behavior change: the English longitudinal 
study of ageing. JAMA Intern Med. 2015;175(3):385-392.

	31.	 Tucker JS. Health-related social control within older adults' 
relationships. J Gerontol B Psychol Sci Soc Sci. 2002;57(5):P387
-P395.

	32.	 Wools A, Dapper EA, de Leeuw JR. Colorectal cancer screen-
ing participation: a systematic review. Eur J Public Health. 
2016;26(1):158-168.

	33.	 Stimpson JP, Kemmick Pintor J, Wilson FA. Association of 
Medicaid expansion with health insurance coverage by marital 
status and sex. PLoS One. 2019;14(10):e0223556.

	34.	 Lu J, Shi L, Huang D, et al. Depression and structural fac-
tors are associated with symptoms in patients of irritable 
bowel syndrome with diarrhea. J Neurogastroenterol Motil. 
2020;26(4):505-513.

	35.	 Didarloo A, Nabilou B, Khalkhali HR. Psychosocial predictors 
of breast self-examination behavior among female students: an 
application of the health belief model using logistic regression. 
BMC Public Health. 2017;17(1):861.

	36.	 Shirazi Zadeh Mehraban S, Namdar A, Naghizadeh MM. 
Assessment of preventive behavior for cervical cancer 
with the health belief model. Asian Pac J Cancer Prev. 
2018;19(8):2155-2163.

	37.	 Wang H, Roy S, Kim J, Farazi PA, Siahpush M, Su D. Barriers of 
colorectal cancer screening in rural USA: a systematic review. 
Rural Remote Health. 2019;19(3):5181.

	38.	 Rex DK, Boland RC, Dominitz JA, et al. Colorectal cancer 
screening: recommendations for physicians and patients from 
the U.S. multi-society task force on colorectal cancer. Am J 
Gastroenterol. 2017;112(7):1016-1030.

	39.	 Chuck KW, Hwang M, Choi KS, Suh M, Jun JK, Park B. Cancer 
screening rate in people with diabetes in the Korean population: 
results from the Korea National Health and nutrition examina-
tion survey 2007-2009. Epidemiol Health. 2017;39:e2017036.



      |  4331LI et al.

	40.	 Zhao G, Ford ES, Ahluwalia IB, Li C, Mokdad AH. Prevalence 
and trends of receipt of cancer screenings among US women 
with diagnosed diabetes. J Gen Intern Med. 2009;24(2):270-275.

	41.	 Terret C, Castel-Kremer E, Albrand G, Droz JP. Effects of co-
morbidity on screening and early diagnosis of cancer in elderly 
people. Lancet Oncol. 2009;10(1):80-87.

	42.	 Torre LA, Siegel RL, Ward EM, Jemal A. Global cancer inci-
dence and mortality rates and trends—an update. Cancer 
Epidemiol Biomarkers Prev. 2016;25(1):16-27.

	43.	 Holden SH et al. The incidence of type 2 diabetes in the 
United Kingdom from 1991 to 2010. Diabetes Obes Metab. 
2013;15(9):844-852.

	44.	 Taksler GB, Pfoh ER, Stange KC, Rothberg MB. Association 
between number of preventive care guidelines and preventive 
care utilization by patients. Am J Prev Med. 2018;55(1):1-10.

	45.	 McBean AM, Yu X. The underuse of screening ser-
vices among elderly women with diabetes. Diabetes Care. 
2007;30(6):1466-1472.

	46.	 Lieberman D. Colon cancer screening and surveillance contro-
versies. Curr Opin Gastroenterol. 2009;25(5):422-427.

SUPPORTING INFORMATION
Additional supporting information may be found in the 
online version of the article at the publisher’s website.

How to cite this article: Li J-B, Ke K-J, Zhang W-L, 
et al. Factors associated with adherence to 
colonoscopy among individuals who were positive in 
the preliminary screening for colorectal neoplasms. 
Cancer Med. 2022;11:4321-4331. doi: 10.1002/
cam4.4730

https://doi.org/10.1002/cam4.4730
https://doi.org/10.1002/cam4.4730

	Factors associated with adherence to colonoscopy among individuals who were positive in the preliminary screening for colorectal neoplasms
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Screening strategy and participants
	2.2|Potential predictors
	2.3|Statistical analysis
	2.4|Ethics

	3|RESULTS
	3.1|Participants' characteristics
	3.2|Distribution of risk factors by preliminary screening results
	3.3|Factors associated with adherence to colonoscopy

	4|DISCUSSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	AUTHOR CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT

	REFERENCES


