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Abstract

Colorectal cancer (CRC) is one of the most common cancers in China. In 2003, a systematic CRC
registry that enables the determination of CRC incidence and mortality and a CRC screening project
were introduced in the Jing'an district of Shanghai by the municipal government. This study assessed
the registry data to determine the status of CRC and CRC screening rates in the core district of an
urban area of China. Data were retrieved from the Official registry information systems of Jing'an
district Shanghai Cance. The incidence and mortality of CRC, as well as population-based CRC
screening rates, were analysed. Individuals who screened positive for CRC based upon results of a
high-risk factor questionnaire (HRFQ) and a faecal immunochemical test (FIT) were selected for
follow-up colonoscopy (CSPY). From the registry data collected between 2003 and 2013, the
standardized incidence rate was 26.44/10°, with a significant gender difference. The CRC
standardized mortality rate was 10.08/10°. In 2013, 17,866 individuals (21.6%) enrolled for CRC
screening among the 82,602 candidate residents. The positive screening rate was 16.28%
(2909/17866). Among the 2909 positives, 508 (17.5%) underwent follow-up CSPY. In 41.3% of
these individuals (210/508), abnormal lesions were detected. Of these, 8 (1.57%) lesions were
diagnosed as CRC, and 142 (28.0%) were identified as precancerous lesions. During the assessment
period, both the incidence and mortality of CRC in the Jing’an district were determined in the area of
high CRC prevalence in Chin. Nevertheless, the rate of participation in CRC screening was low
(21.6%), and the rate of participation in follow-up CSPY for individuals who screened positive was
only 17.5%. Improved participation in CRC screening and follow-up CSPY is expected to lower the

incidence and mortality of CRC significantly in the rural areas of China. (288)
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Introduction

Colorectal cancer (CRC) is one of the most commonly diagnosed cancers in males and in females
worldwide.[1-3] CRC has a high prevalence, and it has become widely viewed as having a long
latency period, providing ample time for both early detection and prevention. Indeed, if diagnosed at
the earliest stage, CRC can be treated successfully, and most patients will survive for more than five

years.

Research has shown that CRC screening reduces the incidence and mortality of CRC. A
meta-analysis of trials demonstrated that CRC mortality could be reduced by 16% for those invited
to screening.[4] Based on the effectiveness of screening, a guideline for screening and surveillance
for the early detection of CRC and adenomatous polyps was published jointly by the American
Cancer Society, the US Multi-society Task Force on CRC, and the American College of Radiology
in 2008.[5] Similar systems and guidelines for CRC screening have been established in other
Western and Asian countries as well.[6-12] In China, several large-scale population screenings using
the Sequential Fecal Occult Blood Screening Program were performed by the municipals, and the
public data reported in the several Chinese medical journals showed high rates of CRC and
adenomatous polyps that were similar to those reported in other countries.[13-16] Furthermore, to
facilitate CRC screening, a high-risk factor questionnaire (HRFQ) was generated and applied for the
CRC screening from 1992. However, as there is huge diversity in the urban as well as the rural areas
in China, mainly derived from the availability of medical resources and mobility of the residents,
little information was available for accurate assessment of the CRC incidence and mortality of

permanent residents.

In the urban areas of Shanghai, CRC was ranked higher in incidence (second) and mortality (fourth)
among all malignant tumours from the public data source released from the municipals. The Jing'an
district is small (0.12% of the total Shanghai area), but it is located in the core and most fruitful
centre of Shanghai in terms of economical and medical resources, with a higher life expectancy than
the entire Shanghai area in 2015. Owing to this situation, the residents of this district tend to live

there permanently. Therefore, this district appears appropriate for assessment of CRC incidence and
4
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mortality, as well as the rate of participation in CRC screening, as a representative urban area in

China.

To accurately assess CRC incidence and mortality and the rate of participation in CRC screening in
urban areas, the present study was conducted by retrieving the related informations of the residents
of the Jing'an district from the Registry Information Systems in Shanghai for analyses. The results
showed a high CRC incidence and mortality during the assessment period, together with a low
participation rate in CRC screening (21.6%). Notably, only 17.5% (508) of the 2,909 individuals

who screened positive for CRC were found to take follow-up colonoscopy (CSPY) in 2013.

Materials and methods

Data source for CRC incidence and mortality assessment

In Shanghai, cause of death monitoring began in the 1950s. The Shanghai All Causes of Death
Registration Reporting System was established in every district of Shanghai in 1973. The Cancer
Prevention and Control Office was established in 1986. In 2001, the Shanghai Municipal Health and
Family Planning Commission launched the Shanghai Malignant Tumor Report Methods. Since then,
hospital tumour registration and reporting has been standardized, and the Shanghai Cancer Registry
Information System has been used. We retrieved the related informations from the Jing'an district
CDC (Shanghai Jingan Center for Disease Control and Prevention), through the Shanghai Cancer
Registry Information System and the Shanghai All Causes of Death Registration Reporting System

organized by the Shanghai Government and Jingan municipal office.

The CRC screening was conducted by six sites of the community health service center in this district
under supervise by the health bureau of the Shanghai Government and Jingan municipal office.
Colonoscopy and the follow-up diagnosis for further treatment under supervise by the health bureau
were performed in the four designated hospitals (Jing'an District Central hospital, Huashan hospital,

Huadong hospital and Post & Telecommunications Hospital of Shanghai.).
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Incidence and mortality rate and standardization

Data for the registered population was obtained from the Jing’an District Public Security Bureau to
calculate the crude incidence (mortality) rate. We used the 1966 world standard population
composition [17] to calculate the world population-adjusted incidence (mortality), which was

referred to as the standardized rate.

Data source for screening

The Shanghai CRC Screening Information System has been used since 2013, when population-based
CRC screening was introduced in Shanghai. We obtained the data from the Shanghai CRC Screening
Information System of the Jing'an district. The project population consisted of the resident
population from 50 to 74 years of age, and 82,602 persons were offered screening based on China's

sixth census of the resident population in the Jing’an district.

Evaluation

Based on the Shanghai Community Residents CRC Screening Program, we adopted a two-step
protocol for population-based CRC screening: (1) an initial high-risk factor questionnaire (HRFQ)
and faecal immunochemical test (FIT) followed by (2) a full CSPY for those cases identified as
positive in the initial screening. When participants with either a positive HRFQ or one of two FITs

proved positive, they were referred for CSPY.

HRFQ

According to the “CRC Risk Assessment Form for Shanghai Community Residents”, we evaluated
the CRC risk of the target population and screened out high-risk groups by: (1) first-degree
relative(s) with CRC; (2) personal history of cancer; (3) personal history of intestinal polyps; (4) two
or more of the following symptoms/histories: (4a) chronic diarrhoea (diarrhoea lasting for more than
3 months in the last two years, and each episode lasting for more than 1 week); (4b) chronic
constipation (over the past two years, constipation lasting for more than two months every year); (4c)
mucous and bloody stool; (4d) major trauma or painful event (e.g. divorce, death of relatives); (4e)
history of chronic appendicitis or appendectomy; (4f) history of chronic cholecystitis or

cholecystectomy. If an individual was positive for any one of the 4 items above, the result was
6
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considered positive on the HRFQ.

Examinations
The FIT was performed 2 times per person at a one-week interval. Participants were informed of the
significance of the positive results and given a referral for CSPY to be carried out at a designated

hospital. These designated hospitals were asked to input CSPY information in a timely manner.

Quality control
A random sample of 2% each day was checked, and the coincidence rate was not less than 90%.
After the original questionnaire information was entered, the coincidence rate of the information

system and the questionnaire should be 100%.

Statistical analyses

Categorical data were analysed using the Chi-square test, and a difference of P<0.05 was considered
statistically significant. Using SAS 9.1.3, we compared detection rates with Fisher's Exact Test
(two-sided) on both sides of the Exact P-value, recording the P-value of the Chi-square at the same

time. Chi-square was analysed by age group, using hierarchical analysis.
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Results
Incidence and mortality of CRC in the Jing'an district from 2003 to 2013
The crude and standardized incidence rates of CRC between 2003 and 2013 were 66.18/10° and

26.44/10° (Table 1).

Table I CRC incidence rate by year and sex (2003-2013) (/100 thousand)

male female total

Colon cancer Rectal cancer total Colon cancer Rectal cancer total

cude  standard crude  standard crude  standard crude  standard crude  standard crude  standard crude  standard
2003 3235 1442 2115 1045 5351 2488 35.58 13.49 15.68 728 51.26 2077 52.37 2304
2004 39.01 1927 3005 1259 69.06 31.86 36.39 13.23 21.59 940 57.97 22.63 63.42 26.82
2005 37.80 1747 2672 1447 64.52 31.94 4445 15.74 2442 971 6887 2545 66.73 2880
2006 37.62 17.12 27.06 12.77 64.68 30.54 4422 14.93 2527 1024 69.49 2517 67.14 27.84
2007 4233 16.47 2580 11.90 68.13 28.37 46.67 18.74 20.18 7.10 66.85 2584 67.47 26.80
2008 4329 1931 26 64 12.00 69.93 3131 35.20 12.06 1823 711 5344 1977 61.45 2525
2009 37.96 13.62 2531 9.82 63.27 23.44 41.49 14.79 2075 8.14 62.24 2293 62.74 23.09
2010 38.35 14.60 2691 10.79 65.26 2539 41.12 12.99 19.61 575 60.73 18.75 62.92 2192
2011 43.55 1590 2926 1232 72.81 28.22 5233 19.49 26.80 951 79.13 29.00 76.07 28.50
2012 63.06 2433 3290 13.03 95.96 37.56 34.68 11.17 28.25 11.04 62.93 2222 78.91 2944
2013 42.26 17.71 3325 1321 75.51 30.92 47.33 16.84 18.16 1044 65.49 2728 70.34 29.08
2003-2013 41.44 1745 27465 12.14 69.09 29.59 41.72 14.83 21.69 §.81 63.41 2363 66.18 26.44

The age of onset of colon cancer ranged from 17 to 97 years, and the age of onset of rectal cancer
ranged from 13 to 99 years; the median values were 74 and 71 years, respectively. The incidence of
colon cancer and rectal cancer increased with age, and showed a rapid rise after about 50 years of
age; the peak was in the range of 75-80 years of age (Fig.1 CRC incidence rate by age in males and
females (2003-2013) (/100 thousand)). Statistically significant gender differences in CRC incidence
were found (P=0.0431). The standardized incidence rate of colon cancer in males and females was
17.45/10° and 14.83/10, respectively, and that of rectal cancer in males and females was 12.14/10°
and 8.81/10°, respectively (Table 1 and Fig. 2 Standardized incidence rate by sex (2003-2013) (/100
thousand). Pathological diagnosis accounted for 73.57% of the CRC incidence (Table 2).
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Table 2 Diagnostic characteristics of highest CRC incidence (2003-2013)

male female total
Colon cancer Rectal cancer total Colon cancer Rectal cancer total

n (%a) n (%a) n (%) n (%) n (%a) n (%) il (%)
Pathology (primary) 516 75.00 40 74.07 356 T4.63 516  70.78 287 7h.73 303 TE.47 1653  73.57
Clinical 574 7. 56 B9 1%2.8h 111 9.8 82 11.25 43 11.3% 125 11.28 236 10.47
X-ray, ultrasound, endoscope, CT B0 8.72 ks B.28 95 §.54 75 10.29 28 7.39 2 a.30 201 8.91
Biochemistry and immminity 2n 3.63 5 1.09 ] (R 4 2B 3.59 10 2.64 3B 3.2% B6  2.93
Operation and atopsy 1B 2.33 q 1.96 25 E.1B 12 1.B& f 1.53 18 l.BE 43 1.91
Pathology (secondary) 14 2.03 4 0.87 18 1.57 15 2.0B 2 0.53 17 1.k3 3 1.55
Blood smear and cytology 2 0.29 3 0.65 5 0.44 1 0.14 1 0. 26 2 0.1% 7 0.31
Registration of death 3 0.44 1 0.2% 4 0.35 2 0.27 2 0.53 4 0.36 g 0.35
623 100 459 100 1147 Lao 728 1na 379 100 1108 1o 2255 1na

The crude and standardized CRC mortality rates were 33.10/10° and 10.08/10° (Table 3).

Table 3 CRC mortality rate by year and sex (2003-2013) (/100 thousand)
male female total
Colon cancer Rectal cancer total Colon cancer Rectal cancer total

crude  standard cude  standard crude  standard crude  standard crude  standard crude  standard crude  standard
2003 1991 1015 9.95 335 29.86 137 18.09 7.31 844 1.64 26.53 895 28.17 11.00
2004 2454 1226 7.67 234 3261 14.60 17.89 473 11.10 221 28.99 6.94 30.77 10.75
2005 2411 10 40 12.38 307 36.49 1347 18.78 5.92 §.14 1.46 26.92 7.38 31.61 10.19
2006 2376 10.57 1122 297 3498 1354 2464 10.01 11.37 1.95 36.01 11.96 35.50 1260
2007 27.78 983 13.23 337 41.01 1323 18.92 6.74 §.83 1.50 27.75 824 3422 1032
2008 17.90 8§81 12.59 314 30.49 11.95 13.20 577 13.83 211 27.03 7.88 287 10.16
2009 28.26 11.16 16.82 395 45.07 1511 18.34 6.61 14.55 219 32.8% 8.80 38.48 11.61
2010 11.57 524 13.61 in 2518 8§35 2042 71.79 1212 1.69 32.54 948 28.69 8§31
2011 2879 10.88 12.34 233 41.13 134 17.98 6.83 17.34 235 35.32 9.17 37.87 11.21
2012 20.78 §30 18.70 383 3949 12.13 16.86 6.17 16.86 227 3372 844 36.14 1013
2013 21.09 757 14.76 283 35.85 10 .40 18.38 6.44 15.75 2.00 34.13 844 34.50 930
2003-2013 2253 933 12.95 261 3548 12.15 18.43 6.77 12.42 1.58 30.84 833 3310 10.08

The age of death due to colon cancer ranged from 53 to 80 years of age, and the age of death due to

rectal cancer ranged from 80 to 100 years of age. The median age of death due to colon and rectal

cancers was 73 and 85 years, respectively. Colon cancer mortality increased at about 50 years of age,

with peak mortality at about 75 years of age, and then it decreased, exhibiting an “inverted V” shape.

Rectal cancer mortality rose rapidly from about 75 years of age, increasing with age (Fig. 3 CRC

mortality rate by age in males and females (2003-2013) ( /100 thousand)). There were also

statistically significant gender differences in CRC mortality (P=0.0201). The standardized mortality

rate of colon cancer in males and females was 9.53/10° and 6.77/10°, respectively, and that for rectal
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cancer in males and females was 2.61/10° and 1.58/10°, respectively (Table 3 and Fig. 4

Standardized mortality rate by sex (2003-2013) (/100 thousand)). Pathological diagnosis accounted

for 62.0% of the CRC mortality (Table 4).

Table4  Diagnostic characteristics of highest CRC mortality (2003-2013)
male female total
Colon caneer Ractal cancer total Colon canear Factalcancer total
n = n ®) n %) n (%) n =5 n =) n =5
Pathology 222.0 89.4 143.0 BE.8 a65.0 6.1 181.0 8.3 143.0 B5.6 4.0 6.9 £99.0 B2.0
Physical and chemical examination 1a8.0 20.8 E3.0 32.2 217.0 36.9 126.0 281 B3.0 31.7 135.0 26.1 412.0 36.5
Operation 4.0 1.1 2.0 0.4 6.0 1.0 3.0 0.3 5.0 2.3 a.0 1.5 14.10 1.2
Clinical 0.a 0.0 0.0 0.a 0.0 o 0.0 0.0 1.0 0.5 1.0 0.2 1.0 01
Chemical examination 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.8 0.0 0.0 1.0 0.2 1.0 0.1
Autopsy 0.a 0.0 0.0 0.a 0.0 o 1.0 0.3 o 0.0 1.0 0.2 1.0 01
374 oo 214 100 688 100 322 oo 218 100 540 Lon 1128 oo

Rates of participation in CRC screening in the Jing'an district in 2013

In 2013, for the 82,602 eligible residents, a total of 17,866 underwent CRC screening (21.6%). The

compositions of age, sex, marriage and education of the participants are shown in Table 5.

Table 5 Characteristics of the 17866 participants

10
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n )
Age
50-38 TEHTD 4183
&0-68 B367 4583
T-T4 1818 1024
17566 100
Bax
mals 052 3847
fEmale 10814 50,53
17566 100
Maritzl stztus
merried 16175 o054
widowed 658 358
divosced 434 143
zsingls 474 165
unknown 135 0.7
17566 100
Education
nons &6 037
primary school GBS 3E3
techniczl secondary school 'middls school 13803 T166
undsrpraduats postsecondany 4111 13 57
eradusts 102 057
17566 100

The total positive rate by either the HRFQ and/or the FIT was 16.28% (2909/17,866). The HRFQ

positive rate was 7.49% (1339/17,866), while the FIT positive rate was 9.9% (1761/17,866) (Table

6).

Table 6 Positive screening questionnaire and FIT

HRFQ
50-59 60-69 70-74 total Xhm P
FIT - 0 1148 1148 00 0 26 0 26 0 1148 1148
+ 730 191 921 799 0 799 41 0 4 1570 191 1761
730 1339 2069 799 0 799 41 0 41 1570 1339 2909 14053195 <0.0001

The compositions of age, sex, marriage and education of those who screened positive are shown in

Table 7.

11
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254  Table 7 Characteristics of the 2909 subjects who screened positive

Eroup n (%)
Ags

30-35 2069 1.1

60-69 755 275

T0-T4 41 14
Bax

mals 066 332

fzmals 1643 66.8
hlarital status

marrisd 2591 5.1

divoresd g1 2.8

widowad 1438 2

sngls 7l 2.

vnlonown 18 0.6
Education

none 10 03

primary school 101 3.5

technical secondary 2022 605

school/middls schoal e -

vndergraduate’postsacondary 760 26.1

255 graduats 16 0.6
256

257  Low rates of participation in follow-up colonoscopy in the Jing'an district in 2013

258  The 2909 individuals who screened positive for CRC were referred to four designated hospitals for
259  follow-up colonoscopy (CSPY). However, only 508 (17.5%) underwent CSPY in 2013 (Fig. 5
260  Flow-chart of the screening program). The outcome of CSPY was normal for 282 (55.5%), abnormal
261 for 210 (41.3%), and unknown for 16 (3.1%). Eight cases were diagnosed as CRC (1.6%), and 142
262  cases were diagnosed as precancerous lesions (28.0%) (Table 8).

263

264

265 Table 8 Clinical characteristics of the 508 colonoscopy cases

12
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male female
50- 55 60 65 0- tota 50- 35 60- 65 0. tot:
34 39 64 69 3 1 34 39 64 69 3
a (%) n (%) a (% a (%) n ™)  n (%) n (%) n (%) n (%) n (%) n (%) n
Normal 7 34 13 64 32 136 24 117 18 8.8 94 459 29 93 38 19.2 64 212 23 7.6 14 47 188
Abnormal
CEC 0 00 1 0.5 0 0.0 1 035 2 10 4 20 0 0.0 0 0.0 2 07 0 0.0 2 0.7 4
Precancerous lesion
tubular adenoma 3 15 2 10 16 718 0 49 4 20 33 171 2 0.7 5 L7 6 20 11 36 9 30 33
~villous adenoma 5 24 4 20 13 63 4 68 7 34 43 210 4 13 ] 20 5 17 10 33 5 1.7 30

otherlesions adenoma withmoderate

0 00 1 0.3 0 0.0 0 0o 0 0.0 1 0.5 0.0 0.0 0o 0.0 00 0
and severe dysplasia
Others
enteritis 0 00 1 0.3 0 0.0 0 0o 2 10 3 ] 2 0.7 5 1.7 3 10 0 0.0 1 03 11
inflammatory polyp 0 00 2 1.0 2 1.0 2 10 1 0.5 7 34 0 0.0 6 20 1 03 1 03 2 07 10
‘hyperplastic polyp 0 00 1 0.5 4 20 4 20 2 1.0 11 54 3 1.0 2 0.7 3 10 4 13 2 07 14
others 0 o0 0 0.0 0 0.0 0 00 1 0.5 1 0.5 1 03 0 0.0 0 0o 2 0.7 ] 0.0 3
Usknown 0 00 2 10 1 0.5 1 03 2 10 6 29 1 03 3 1o 1 03 2 0.7 3 10 10
Total 15 73 27 132 68 332 36 273 39 19.0 205 100 42 139 85 281 85 281 53 17.5 38 125 303
266
267

268  The diagnostic stages of CRC are shown in Table 9.
269

270  Table 9 TNM classification of the 8 CRC cases

n T N M
1 T: Ny Mo
2 Ts No M,
2 Tia Ny My
1 Tia Ny Mo
2 Unknown

271

272

273

274  Discussion

275

276 CRC incidence and mortality in the Jing'an district were similar to those of the entire
277  Shanghai area, which is among the areas of high CRC incidence and mortality in China

278  The standardized CRC incidence and mortality rates assessed between 2003 and 2013 were
279 26.44/10° and 10.08/10°, respectively in the Jing’an district, similar to those between 2003 and 2007
280  (22.23/10° and 12.96/10°) and (20.19/10° and 9.22/10%) in the entire Shanghai area calculated by the
281  municipals. From other surveys of the data calculated by the municipals in other cities and counties
282  of China between 1998 and 2002, the CRC standardized incidence rates in Shanghai males and

283  females were 20.4/10° for males and 25.5/10° for females, and the CRC standardized mortality rates
13
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were 15.1/10° for males and 11.6/10° for females. These rates of CRC incidence and mortality in
Shanghai were higher than those in the other core cities in China. Combined with the results of the
present study, it is evident that Shanghai is a city of high CRC incidence and mortality among
Chinese core cities, and the Jing’an district appears to be representative of an urban district of
Shanghai. Even though the rates of CRC incidence and mortality in the Jing’an district were
relatively high compared with other Chinese areas, they are still lower than those in the Western
countries.[1-3] In the US, the CRC incidence rate in 2010 was estimated at 40/10°, and the CRC
mortality rate was estimated at 15/10°.[18] However, in China, other data have suggested gradual
increases in CRC incidence and mortality, presumably owing to a shift to a more Western lifestyle
with regard to food, physical activity, etc. These tendencies in age-related increases and gender
differences in CRC incidence and mortality in the Jing’an district [Table 1-2, Fig. 1-4] were
consistent with those in past reports in other areas in China and other countries.[1,19] The gender
difference in China might be due, in part, to a greater awareness of prevention in females than in

males.

Combined use of FIT and HRFQ was effective in CRC screening programs as an initial
screening method

For CRC screening, we utilized the Consensus in Early Diagnosis and Early Treatment,
Comprehensive Prevention of China CRC Screening approach, using HRFQ, and FIT was used
instead of guaiac fecal occult blood test (gFOBT).[20,21]. The FIT test was an immunoassay to
detect faecal human haemoglobin at very low concentrations, and was considered more sensitive
than the gFOBT.[22] Moreover, FIT is advantageous in providing a quantitative result that enables
users to set acceptable rates of screening positives.[23] Though further improvement in the FIT
assessment and development of other assessments are in progress[24-29], the FIT used in this study

appears reliable and appropriate for CRC screening at this stage.

Follow-up colonoscopy (CSPY) is indispensable for reducing CRC mortality in individuals who
screen positive for CRC
CSPY is considered the gold standard for the diagnosis of CRC and polyps to prevent death, and it is

the most effective strategy to identify polyps at the initial stages. Moreover, CSPY is a less invasive
14
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314 method to remove colorectal adenomas immediately upon identification. Thus, it is evident that
315  CSPY surveillance is beneficial for most patients with intermediate-risk adenomas.[30] At present,
316  other screening methods include ultrasound endoscopy (EUS), positron-emission tomography (PET)
317  and genetic diagnosis.[31]. More recently, colon capsule endoscopy (CCE) was proposed for CRC
318  screening by the European Digestive Disease Week and the World Congress of Gastrointestinal
319  Disease.[32]. However, with CCE, it is impossible to obtain histological samples, and it is more
320  expensive, although it is much more acceptable than CSPY in terms of pain expectations.[33]. In this
321 study, among the 508 patients who underwent follow-up CSPY, 210 (41.3%) were judged as
322 abnormal, and 8 (3.1%) were diagnosed with CRC (Table 7). Given that previous data indicated that
323 only 62.0% of CRC deaths had a pathological diagnosis, follow-up CSPY is quite effective for the
324  prevention of CRC mortality.

325

326 Low participation rate in follow-up CSPY after CRC screening

327  Regardless of the significance of follow-up CSPY to reduce CRC mortality, the rate of participation
328 in follow-up CSPY after CRC screening in 2013 was only 17.5% (508/2909) in this study. From the
329  registry of the Shanghai CRC Screening Information System, the rates of participation in follow-up
330 CSPY from 2014 to 2016 in the Jing’an district were also only 11.65% (72/618) in 2014 and 5.43%
331 (59/1086) in 2015. Such annual decreases in the rates of participation were also recorded for the
332 initial CRC screening [18.28% (618/3380) in 2014 and 26.92% (1086/4034) in 2015]. Moreover, a
333  similarly low rate of follow-up CSPY participation was found between 2012 and 2013, as only 9.51%
334  (1000/10512) was reported in the Xuhui District.[34] These low rates of follow-up CSPY screening
335  after positive results of CRC screening in China, at least in the urban areas, are striking, since much
336  better rates of participation in follow-up CSPY have been reported in the US (more than 50%) [35]
337  and Japan (69.1% = 10593/153320 positives, among 2535814 participants in CRC screening in
338 2016).[36]

339

340  Similarly, in a study of the national screening programme in England, about 60% of the individuals
341 who screened positive for CRC participated in follow-up CSPY screening in two years later.[37] The
342  exact reason for such a low rate of participation in follow-up CSPY in China remains to be studied,

343 but several issues could be responsible. CSPY requires several steps, such as bowel preparation and a
15
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complex procedure with possible complications, which may deter individuals who screen positive for
CRC from undergoing CSPY. It is also suggested that even if the initial CRC test is abnormal, some

individuals may feel that further follow-up with CSPY screening is unnecessary.

CRC and follow-up CSPY screenings are effective in reducing CRC incidence and preventing
CRC mortality

Decreasing CRC mortality rates have been observed in a large number of countries worldwide.
This trend is assumed to be attributed mainly to CRC screening. [38,39]. For example, CRC
mortality rates declined by 47% among men and by 44% among women from 1990 to 2015 in the
United States, and in 1995, the US Preventive Services Task Force (USPSTF) endorsed screening
with faecal occult blood testing (FOBT) and flexible sigmoidoscopy. New guidelines released by the
USPSTF in 2016 emphasized the benefits of CRC screening in average-risk individuals, and listed 8
possible screening programs that could reduce CRC mortality.[40] In Germany, within 10 years of
the introduction of screening CSPY, the incidence of bowel cancer in persons over the age of 55 fell
by 17-26%, after having risen steadily over the preceding decades.[41] The UK bowel cancer
awareness campaigns appeared to have improved public awareness of CRC and encouraged
symptomatic individuals to seek urgent medical attention.[42] In Australia, Australian National
Bowel Cancer Screening Program (NBCSP) invitees had less risk of dying from CRC[43], and were
more likely to have less-advanced disease when diagnosed compared with noninvitees, and the
potential benefits of a program similar to the NBCSP may become available to an increasing number

of countries.

The present study indicate that efforts are required for rigorous improvement in CRC and follow-up
screenings in China. Regarding the low rates of CRC screening, some factors affecting participation
like socio-demographic characteristics (educational level, health insurance, and knowledge of CRC
and CRC screening), psychological factors (perceived severity of CRC, susceptibility to CRC, and
barriers to screening), and contact with medical provider (physician recommendation) could be
considered.[44] To improve participation in CRC screening in China, more studies are clearly
needed to address these points including a longer follow-up of the present study, to better inform the

citizens regarding the benefits of CRC screening.
16
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Conclusion

The incidence and mortality of CRC were high in the Jingan district, a representative urban Chinese
area. Nevertheless, the rates of participation in CRC screening and in follow-up CSPY for
individuals who screened positive were quite low when compared to those reported in other
countries. Therefore, improvement in participation in CRC screening is important to significantly

lower the incidence and mortality of CRC.
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