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Background: Colorectal cancer is the third most common cancer worldwide.
Colonoscopy is the gold standard for colorectal cancer screening. However, the
colonoscopy participation rate in China is much lower than that in Europe and
the United States. As only non-sedated colonoscopies are offered in colorectal
cancer screening programs in China, the absence of sedation may contribute to
this gap.

Methods: To explore the effect of free and partially participant-paid sedated
colonoscopy on improving colorectal screening participation, we conducted a
cross-sectional study under the framework of the Cancer Screening Program in
Urban China in Xuzhou from May 2017 to December 2020. The Quanshan
district was set as the control group and provided free non-sedated
colonoscopy, the Yunlong district was set as a partial cost coverage group and
offered partially participant-paid sedated colonoscopy, and the Gulou district
was set as the full cost coverage group and offered free sedation colonoscopies.
Multivariate logistic regression was used for multivariate analysis of colonoscopy
participation and colorectal lesion detection rates between the groups.

Results: From May 2017 to May 2020, 81,358 participants were recruited and
completed questionnaire, 7,868 subjects who met high-risk conditions for CRC
were invited to undergo colonoscopy. The colonoscopy participation rates in the
control group, partially cost coverage, and full cost coverage groups were 17.33%
(594/3,428), 25.66% (542/2,112), and 34.41% (801/2,328), respectively. Subjects in
the partial and full cost coverage groups had 1.66-fold (95% Cl: 1.48-1.86) and
2.49-fold (95% Cl: 2.23—2.76) increased rates compared with those in the control
group. The adjusted PARs for the partially and the full cost coverage group was
9.08 (95% Cl: 6.88-11.28) and 18.97 (95% Cl: 16.51-21.42), respectively. The
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detection rates of CAN in the control, partial-cost coverage, and full-cost
coverage groups were 3.54% (21/594), 2.95% (16/542), and 5.12% (41/801),
respectively. There were no significant differences in the detection rates
between the group. However, sedated colonoscopy increases costs.

Conclusion: Sedated colonoscopy increased colonoscopy participation rates in
both the partial and full cost-covered groups. A partial cost coverage strategy
may be a good way to increase colorectal cancer participation rates and quickly
establish a colorectal cancer screening strategy in underfunded areas.
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Introduction

Colorectal cancer (CRC) is the third most common cancer and
second leading cause of cancer-related deaths worldwide, with an
estimated 1.9 million more new cases and 935,000 deaths in 2020
(1). In China, CRC is the fifth most common cancer in both men
and women and is a major public health issue (2). Most CRC occur
through the “adenoma-carcinoma” pathway, which usually lasts 5-
10 years (3, 4). Screening and early intervention have been shown to
be effective in improving survival and preventing CRC development
(5, 6).

To reduce cancer incidence and mortality, many countries and
regions, including the United States and Europe, have established
national colorectal cancer screening programs. The Chinese
government also initiated the population-based Cancer Screening
Program in Urban China (CanSPUC) in October 2012, which
targeted common cancers that are most prevalent in urban areas,
including CRC. Eligible participants were recruited from
communities in the study regions and invited to undergo cancer
screening free of charge. Participants were first invited to take a
cancer risk assessment by an established Clinical Cancer Risk Score
System, and those who were evaluated to be at high risk for CRC
were recommended to undergo subsequent colonoscopy at tertiary-
level hospitals designated by the program. The CanSPUC recruited
1,381,561 eligible participants aged 40-69 years from 16 provinces
in China from 2012 to 2015, and 182,927 participants were
evaluated to be at high risk for CRC; however, only 25,593
participants underwent colonoscopy as recommended, with a
participation rate of 14.0% (7). This colonoscopy participation
rate is much lower than the 22.9% (Netherlands) to 60.7%
(Norway) reported in the Nordic-European Initiative on
Colorectal Cancer (NordICC) study conducted in four European
countries (Norway, the Netherlands, Poland, and Sweden) (8) and
60.8% among adults aged 50-75 years in the United States (9),
seriously affecting the effectiveness of colorectal cancer screening
in China.

As only non-sedated colonoscopies are offered in the CanSPUC,
whereas sedated colonoscopies are commonly offered in Europe and
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the United States (8, 10-12), the absence of sedation may contribute
to the gap in colonoscopy participation rates between China,
Europe, and the United States. Sedated colonoscopy has many
advantages, such as analgesia and anxiolysis (10-12), which may
be important for improving colonoscopy participation, as pain and
anxiety are partly responsible for poor colonoscopy participation.
However, sedated colonoscopy also increases the risk of
hypotension and hypoxemia and requires a specially qualified
medical team comprising nurses, anesthetists, and incurs
additional costs compared with non-sedation colonoscopy (10-
12). Colorectal cancer screening in CanSPUC is currently paid for
by a special government fund but will be covered by the Basic
Medical Insurance Pooling Fund in the future. China’s Basic
Medical Insurance system is divided into pooling and individual
accounts. The pooling fund account is funded by employers and
national financial subsidies and is shared by all insured persons,
while individual accounts are funded by individuals and owned by
themselves. In recent years, the participation rate in China’s Basic
Medical Insurance has remained stable at approximately 95%. For
mass screening programs, it is not possible to increase the cost of
providing free-sedated colonoscopy when its effectiveness is
uncertain. This problem may have been solved by the participants
paying for additional sedation at their own discretion. However, the
results of a study in Guangzhou, China, showed that the
participation rate in free colonoscopy was higher than that in
paid colonoscopy (20.27% vs. 10.70%), and most participants
could not accept paying more than 300 yuan for CRC screening
(13, 14).

To explore the effect of free and partially participant-paid
sedated colonoscopy on improving colorectal screening
participation and advise on health policy improvements, we
conducted a cross-sectional study under the framework of the
CanSPUC in Xuzhou. Xuzhou is the central city of the Huaihai
Economic Zone (which has a population of 119 million, covers an
area of 178,000 km?, and consists of 20 cities), located at the
junction of four provinces (Jiangsu, Anhui, Shandong, and
Henan), southeast of the North China Plain, and a gateway to
East China. The participation rate of Basic Medical Insurance in
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Xuzhou was approximately 98.5%. From May 2017 to December
2020, Colorectal cancer screening was conducted in the Quanshan,
Yunlong, and Gulou districts, and different cost coverage strategies
were provided in each district.

Methods
Study design and population

We conducted this study using the CanSPUC framework.
CanSPUC is an ongoing national cancer screening program in the
urban areas of China, and Xuzhou joined this program in August
2014. Briefly, a cluster sampling method was adopted to conduct
simple random sampling of the community as a group in the main
urban area of Xuzhou. Residents living in selected communities aged
40-74 years were approached by trained staff via phone calls and
personal encounters. After obtaining signed written informed
consent, all eligible participants (aged 40-74 years, local permanent
resident population, no major diseases) were interviewed by trained
staff to collect information about their exposure to risk factors and to
evaluate their cancer risk using conditions set by the National Cancer
Center. To optimize the use of limited colonoscopy resources and to
enhance the detection rate of colorectal neoplasia, only participants
who met the high-risk conditions for CRC were recommended to
undergo colonoscopy at Xuzhou Cancer Hospital, designated by the
programmer free of charge. All data collection processes were
conducted using an information system built specifically for
CanSPUC by the National Cancer Center.

From May 2017 to May 2020, colorectal cancer screening was
conducted in the Quanshan, Yunlong, and Gulou districts. Different
colonoscopy and cost coverage strategies were provided for each
district. The Quanshan District was set as the control group and
provided free non-sedated colonoscopy according to the CanSPUC
technical protocol. The Yunlong district was set as a partial cost

10.3389/fonc.2023.1156237

coverage group and offered partially participant-paid sedated
colonoscopy, CanSPUC funding paid for colonoscopy, and
participants paid for their own sedation (about 376 yuan, can pay
with Basic Medical Insurance Personal Account). Participants who
refused to pay for sedation also had the option of undergoing an
unsedated colonoscopy free of charge. The Gulou District was set as
full cost coverage group and offered free sedation colonoscopies; all
costs were covered by CanSPUC funds. Participants who refuse to
undergo sedation can undergo free non-sedation colonoscopies.

A total of 81,358 participants were recruited and completed the
questionnaire; 7,868 subjects (9.67%) who met the high-risk conditions
for CRC were invited to undergo colonoscopy, and 1,937 subjects
(24.62%) completed colonoscopy. A recruitment flowchart is shown in
Figure 1. This study was approved by the Ethics Committee of Xuzhou
Cancer Hospital (approval number: 2018-02-23-HO01).

Sample size

The colonoscopy participation rate and number of subjects
invited for colonoscopy in each group were used to calculate the
power. When the colonoscopy participation rate of the control
group, the partially cost coverage group and the full cost coverage
group were 17.33%, 25.66%, and 34.41%, respectively, and the
number of subjects invited for colonoscopy were 3,428, 2,112, and
2328, respectively, the power of comparison of colonoscopy
participation rate between groups was 0.999. This means that the
sample size of this study was sufficient to compare the differences in
colonoscopy participation rates between the groups.

Colonoscopy screening

The nature, benefits, and risks of colonoscopy were explained to
all subjects prior to the examination, and a colonoscopy risk

FIGURE 1
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notification form was signed. We used polyethylene glycol
(HYGECONR, Jiangxi Hygecon Pharmaceutical Co., Ltd., China)
as a standard bowel preparation regimen for all participants, and an
electrocardiogram was also performed before colonoscopy to
prevent unexpected events. Propofol (Yangzijiang; Yangzijiang
Pharmaceutical Group Co., Ltd., China) was used as a sedative
for subjects selected for sedated colonoscopy. A team of experienced
physicians, colorectal surgeons, nurses, and anesthetists performed
all colonoscopy procedures at the endoscopy Center of Xuzhou
Cancer Hospital. All abnormal findings were pathologically
examined in accordance with the clinical procedures, and the
results and images were uploaded to the project information
system. Colorectal advanced neoplasia (CAN) was the most
important abnormal finding and was defined as CRC or any
colorectal adenoma measuring 1 cm or more in diameter, high-
grade dysplasia, or tubular-villous histologic features. To ensure the
quality of the examination, the quality control team, composed of
the chief physician and deputy chief physician, reviewed all results.

Statistical analysis

Statistical analyses were performed using Stata version 16.0.
Statistical significance was defines as a two-tailed P-value <0.05. The
basic characteristics of the study population were first described and
compared between the study groups using the Pearson y test. The
Pearson x> test was also used for the univariate analysis of
colonoscopy participation rates. Multivariate logistic regression
was used for multivariate analysis of colonoscopy participation
rates and colorectal lesion detection rates between the groups,
and adjusted ORs and P-values were reported. Based on the
adjusted ORs, the adjusted RRs and PARs were calculated. The
cost of colonoscopy in the different groups paid by funds was
also calculated.

Results
Characteristics of the study population

From May 2017 to May 2020, 81,358 participants were recruited
to complete the questionnaire. A total of 7,868 subjects who met the
high-risk conditions for CRC were included in the analysis and
invited to undergo colonoscopy, including 3,428 in the control
group, 2,112 in the partial cost coverage group, and 2,328 in the full
cost coverage group. The characteristics of the study population in
the different groups are shown in Table 1, and all factors were
different between the three groups (P <0.05).

Colonoscopy participation rate
The colonoscopy participation rates in the control, partial cost
coverage, and full cost coverage groups were 17.33% (594/3,428),

25.66% (542/2,112), and 34.41% (801/2,328), respectively
(Figure 2). The sedated colonoscopy uses rates of the partial cost
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coverage and full cost coverage groups were 7.38% (40/542) and
66.17% (530/801), respectively. In the partial-cost coverage group,
all subjects who chose to undergo sedated colonoscopy were paid
for their own sedation using the Basic Medical Insurance
Individual Account.

Univariate analysis

In the univariate analysis, group, age, sex, educational
background, family history of CRC among first-degree relatives,
previously detected colonic polyps, and fecal occult blood test
results were all risk factors for colonoscopy participation rate (P
<0.05), and the results are shown in Table 2.

Multivariate analysis

In the multivariate analysis, after adjusting for age, sex,
educational background, family history of CRC among first-
degree relatives, previously detected colonic polyps, and fecal
occult blood test results, subjects in the partial cost coverage
group and the full cost coverage group had 1.66-fold (95% CI:
1.48-1.86) and 2.49-fold (95% CI: 2.23-2.76) increased rates of
colonoscopy participation, respectively, compared with those in the
control group (Table 3). The adjusted PARs for the partial cost
coverage group and full cost coverage group were 9.08 (95% CI:
6.88-11.28) and 18.97 (95% CI: 16.51-21.42), respectively.

Detection rate

The detection rates of CAN in the control, partial-cost coverage,
and full-cost coverage groups were 3.54% (21/594), 2.95% (16/542),
and 5.12% (41/801), respectively. There was no significant
difference in the detection rate of CAN between the partial cost
coverage group and the control group [OR = 0.74 (0.37-1.46), P =
0.387], or between the full cost coverage group and the control
group [OR = 1.21 (0.68-2.12), P = 0.515] (Table 4).

Cost

The average cost of colonoscopy in the control, partial cost
coverage, and full cost coverage groups paid by funds were 266, 266,
and 515 yuan, respectively. The cost of colonoscopy needed to
detect one case of CAN in each group paid by the fund was 7,524,
9,010, and 10,057 yuan (Table 5).

Discussion

This is the first study in China to investigate the effect of sedated
colonoscopy with different cost coverages on improving compliance
with CRC screening in asymptomatic community populations. This
study found that sedated colonoscopy increased colonoscopy
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TABLE 1 Characteristics of the study population in different groups [n (%)].

10.3389/fonc.2023.1156237

Factors Control group Partial cost coverage Full cost coverage
(n = 3,428) group group
(n=2,112) (n =2,328)
Age <0.001
40-44 287 (8.37) 136 (6.44) 81 (3.48)
45-49 536 (15.64) 298 (14.11) 198 (8.51)
50-54 669 (19.52) 363 (17.19) 272 (11.68)
55-59 696 (20.30) 363 (17.19) 390 (16.75)
60-64 758 (22.11) 399 (18.89) 333 (14.30)
65-69 440 (12.84) 358 (16.95) 648 (27.84)
70-74 42 (1.23) 195 (9.23) 406 (17.44)
Sex <0.001
Male 1,567 (45.71) 906 (42.90) 1,533 (65.85)
Female 1,861 (54.29) 1,206 (57.10) 795 (34.15)
Education background 0.003
<High school 2,086 (60.85) 1,239 (58.66) 1,442 (61.94)
High school and equivalent 905 (26.40) 627 (29.69) 572 (24.57)
>Postsecondary graduate 437 (12.75) 246 (11.65) 314 (13.49)
Family history of CRC <0.001
among
the first-degree relatives
No 3,005 (87.66) 1,886 (89.30) 2,174 (93.38)
Yes 423 (12.34) 226 (10.70) 154 (6.62)
Previously detected <0.001
colonic polyp
No 2,987 (87.14) 1,714 (81.16) 1,783 (76.59)
Yes 441 (12.86) 398 (18.84) 545 (23.41)
Fecal occult blood test <0.001
Negative result or no 3,189 (93.03) 1,983 (93.89) 1,982 (85.14)
Positive result 239 (6.97) 129 (6.11) 346 (14.86)

participation rates in both partial and full cost-covered groups, and
there was no statistical difference in the detection rate of CAN
compared with the control group. However, sedated colonoscopy
also increases costs.

Participation rate is critical for determining the effectiveness of
CRC screening. An Australian modeling study (15) showed that
increasing colonoscopy participation from 40% to 60% could
reduce 37,300 CRC cases and 24,800 CRC deaths over the next
25 years. In a 2012-2015 Chinese study (7), the diagnostic yield was
not optimal using colonoscopy screening in high-risk populations,
given the relatively low participation rate. But in this study, partial
and full cost covered sedated colonoscopy increased participation
rates by 9.08% [RR = 1.66 (1.48-1.86)] and 18.97% [RR = 2.49
(2.23-2.76)], respectively, demonstrating the effectiveness of the

Frontiers in Oncology

05

sedated colonoscopy screening policy in increasing participation
rates. However, it is important to note that this study was a real-
world field trial conducted in the real world. Due to the limitations
of the research conditions, no randomization was conducted, and
no balanced comparable control group was available. Community-
based randomized controlled trials are recommended to further
explore the association between sedated colonoscopy use and
colorectal cancer screening participation when conditions permit it.

However, even in the full cost coverage group, the colonoscopy
participation rate of the subjects in this study was only 34.41%, which
was lower than the 40.0% in Europe (8) and 60.8% in the United
States (9). The difference may be related to the basic characteristics of
the population, such as the age of the subjects (CanSPUC, 40-74
years, NordICC, 55-64 years, United States, 50-75 years) (7-9). Age
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FIGURE 2

Colonoscopy participation rate and sedated colonoscopy use rate in different groups.

is an important factor for colonoscopy participation in countries
around the world (7, 8, 16, 17). According to a French analysis (16),
uptake was significantly lower in the youngest (50-59 years) and
oldest (70-74 years) persons, compared with intermediate ages (60—
69 years), with OR = 0.70 (95% CI: 0.63 to 0.77) and OR = 0.82 (95%
CI: 0.72 to 0.93), respectively. In a study conducted in Henan, China
(17), participants aged 50-64 years were more likely to
undergo colonoscopy.

The high rate of colonoscopy participation in the United States
is closely related to earlier scientific research and active health
policies (18-20). From the mid-1970s to the 1990s, colonoscopy
was established as a superior CRC screening modality in the United
States (18). In 1997 and 2001, The Balanced Budget Act and
Consolidated Appropriations Act were passed to provide access to
screening colonoscopies. In 2014, the National Colorectal Cancer
Roundtable of the American Cancer Society launched 80% by 2018
(19, 21). Although the target was not met that year, CRC screening
rates in the United States have been gradually increasing and
achieved good results (9, 20-22). In contrast, China’s nationwide
CRC screening program was later launched. Although the National
Cancer Center has made many explorations (such as CanSPUC and
TARGET-C) (7, 23-25) and wrote the Chinese guidelines for the
screening, early detection, and early treatment of colorectal cancer
(2020, Beijing) (26), China does not have a national CRC screening
policy at present, and the exploration of CRC screening strategies
needs to continue to obtain sufficient evidence for CRC screening to
be covered by the Basic Medical Insurance Pooling Fund in
the future.

In addition, sedated colonoscopy has other advantages, such as
easy scope advancement, less examination time, and better cecal
intubation rates, which may help further improve the effectiveness
of CRC screening (10). However, a study conducted by Liang et al.
(27) showed that although sedated colonoscopy improved patient
satisfaction, it did not affect the adenoma and polyp detection rates.
Sedated colonoscopy did not improve the detection rate of
advanced neoplasms and polyps in this study. However, from
another perspective, the increase in colorectal cancer screening
participation caused by sedated colonoscopy did not dilute the
detection rate of colorectal lesions. Studies have also shown that the
use of sedated colonoscopies increases the risk of aspiration
pneumonia (28, 29), but not bowel perforation or splenic injury
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(29). Safety is a prerequisite for colorectal cancer screening;
endoscopists and anesthesiologists should carefully explain to
participants before performing sedated colonoscopy and perform
pre-examination assessments to avoid adverse events.

In addition to effectiveness and safety, cost-effectiveness is an
important factor to consider when developing a screening
strategy. In this study, the full cost coverage group had the best
effectiveness, but the highest average colonoscopy cost and highest
cost of colonoscopy needed to detect one case of CAN. Additional
screening costs may still be economical and preferred in areas
where colorectal screening is adequately funded, and a formal

TABLE 2 Univariate analysis of colonoscopy participation rate.

Factors Participants undertaking 7

colonoscopy (%)

Group 219.62 | <0.001
Control group 594 (17.33)
Partially cost 542 (25.66)
coverage group
Full cost coverage 801 (34.41)
group
Age 67.98 <0.001
40-44 99 (19.64)
45-49 283 (27.42)
50-54 376 (28.83)
55-59 379 (26.16)
60-64 390 (26.17)
65-69 316 (21.85)
70-74 94 (14.62)
Sex 6.37 0.012
Male 938 (23.41)
Female 999 (25.87)
Education 53.44 <0.001
background
(Continued)
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TABLE 2 Continued cost-benefit analysis is required. However, unsedated
= ) colonoscopy is used in many parts of the world (30). The partial
Factors Participants undertaking Ve uld b bl . h
colonoscopy (%) cost coverage strategy co e a possible way to increase the
participation rate in underfunded areas of CRC screening, with no
<High school 1,049 (22.01) increase in colonoscopies paid for by the fund since participants
High school and 569 (27.04) pay for sedation themselves. This approach may also be used to
equivalent help regions that do not already have colorectal cancer screening
>Postsecondary 319 (32.00) and quickly establish effective screening strategies at a low
graduate financial cost.
Family history of 1941 | <0.001 This study has several strengths. First, to our knowledge, this is
CRC among the first study in China to investigate the effect of sedated
the first-degree colonoscopy with different cost coverage on improving
relatives . . . . . .
compliance with CRC screening in asymptomatic community
No 1,658 (23.47) populations. Second, this study was conducted under the
Yes 279 (34.74) framework of CanSPUC, which used rigorous standards to
guarantee the integrity and accuracy of the collected data,
Previously detected 156.97 | <0.001 includi . hani h i fd d
colonic polyp including a review mechanism to ensure the quality of data an
the development of a data system to monitor all the processes of the
N 1,414 (21.81 . L .
© ( ) study. Third, we evaluated the participation rate, detection rate, and
Yes 523 (37.79) cost of sedation colonoscopy with different cost coverages, and the
Fecal occult blood 184.82 | <0.001 results were comprehensive.
test This study has several limitations. First, for practical reasons,
Negative result or 1612 (22.53) only CRC screening data of the population in Xuzhou were used in
o this study. Second, due to the limitations of the conditions, the
subjects were not randomly grouped in this study, which may have
Positive result 325 (45.52) i X . .
led to selection bias. In addition, only participants who met the

TABLE 3 Adjusted ORs, RRs, and PARs of factors associated with participation rate in colonoscopy.

Factors OR (95% Cl) P RR (95% Cl) PAR (%, 95% Cl)
Group
Control group Reference Reference Reference
Partially cost coverage group 1.78 (1.55-2.04) <0.001 1.66 (1.48-1.86) 9.08 (6.88-11.28)
Full cost coverage group 2.92 (2.55-3.35) <0.001 2.49 (2.23-2.76) 18.97 (16.51-21.42)
Age
40-44 1.95 (1.40-2.70) <0.001 1.86 (1.38-2.50) 8.51 (4.20-12.78)
45-49 2.89 (2.20-3.80) <0.001 2.65 (2.08-3.34) 15.17 (11.54-18.76)
50-54 3.05 (2.34-3.98) <0.001 2.78 (2.20-3.48) 16.21 (12.79-19.59)
55-59 2.75 (2.12-3.57) <0.001 2.54 (2.01-3.17) 14.31 (11.06-17.52)
60-64 2.97 (2.29-3.85) <0.001 271 (2.16-3.38) 15.70 (12.43-18.93)
65-69 1.98 (1.53-2.56) <0.001 1.89 (1.49-2.38) 8.76 (5.72-11.84)
70-74 Reference Reference Reference
Sex
Male Reference Reference Reference
Female 1.14 (1.02-1.28) 0.018 1.13 (1.02-1.25) 230 (0.39-4.20)

Education background

<High school Reference Reference Reference

(Continued)
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TABLE 3 Continued

10.3389/fonc.2023.1156237

Factors OR (95% Cl) P RR (95% Cl) PAR (%, 95% Cl)
High school and equivalent 1.22 (1.08-1.39) 0.002 1.20 (1.07-1.34) 3.43 (1.26-5.60)
>Postsecondary graduate 1.53 (1.30-1.80) <0.001 1.46 (1.27-1.68) 7.58 (4.53-10.62)

‘ Family history of CRC among the first-degree relatives
No Reference Reference Reference
Yes 1.75 (1.48-2.06) <0.001 1.64 (1.42-1.88) 10.40 (7.08-13.70)
‘ Previously detected colonic polyp
No Reference Reference Reference
Yes 1.67 (1.46-1.90) <0.001 1.57 (1.40-1.76) 9.40 (6.81-11.98)
‘ Fecal occult blood test
Negative result or no Reference Reference Reference
Positive result 2.22 (1.88-2.62) <0.001 2.00 (1.74-2.29) 15.54 (11.92-19.12)

OR, Odds ratio; RR, Risk ratio; PAR, Population attributable risk; CI, Confidence interval.

TABLE 4 Colorectal lesion detection rate in different groups.

Colorectal lesion Partial cost cover-

Partial cost cover-

Control group

Full cost coverage

Full cost coverage

age group group age group Vs group vs Control

Control group group
OR P OR
(95% CI)* (95% CI)*

CAN 21 (3.54%) 16 (2.95%) 41 (5.12%) 0.74 (0.37- 0387 | 1.21 (0.68- 0.515
1.46) 2.12)

CNA 117 (19.70%) 68 (12.55%) 139 (17.35%) 0.58 (0.42— 0.001 | 0.80 (0.60— 0.120
0.80) 1.06)

Polyp 76 (12.79%) 88 (16.24%) 130 (16.23%) 1.35 (0.97- 0.077 = 1.30 (0.95- 0.095
1.90) 1.78)

Any neoplasm 214 (36.03%) 172 (31.73%) 310 (38.70%) 0.82 (0.63— 0.113  1.04 (0.83— 0.738
1.05) 1.30)

CAN, Colorectal advanced neoplasm; CNA, Colorectal non-advanced neoplasm; OR, Odds ratio; CI, Confidence interval.
*Adjusted age, sex.

TABLE 5 Cost of colonoscopy in different groups paid by fund (Yuan).

Cost Control group Partial cost coverage group Full cost coverage group
Total cost 158,004 144,172 412,346

Average cost 266 266 515

Cost needed to detect one case of CAN 7,524 9,010 10,057

Cost needed to detect one case of any neoplasm 738 838 1,330

CAN, Colorectal advanced neoplasm.

high-risk conditions for CRC were recommended to undergo
colonoscopy because of examination due to limited resources
when CanSPUC was conducted. There may have been a decrease
in colonoscopy participation in the average-risk population, but this
did not affect the conclusions of this study.

Frontiers in Oncology

In summary, sedated colonoscopy increased colonoscopy
participation rates in both the partial and full cost-covered
groups, and the diagnosis rate remained unchanged. The full
cost-covered strategy works better but comes with additional
costs. A partial cost coverage strategy may be a good way to
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increase colorectal cancer participation rates and quickly establish a
colorectal cancer screening strategy in underfunded areas.
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