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Core Tips
Screening for asymptomatic population is an important way for 

colorectal cancer preventing, methods for screening include fecal occult 
blood tests (FOBT), blood tumor maker test, sigmoidoscopy screening, 
colonoscopy screening. First-degree relatives of probands are one of the 
most important groups of population. The misunderstanding of the two 
terms ‘direct relatives’ and ‘first-degree relatives’ leads to inappropriate 
screening performed during clinical practice. If screening between 
first-degree relatives changed into cruciform screening (Down-Up-
Crossing screening), it will be much easier for patients and doctors to 
understand and make it much more acceptable in patients. Outcome 
from this study showed that screening for first-degree relatives is better 
understanding as Cruciform screening.

Introduction
There are 30,000 newly diagnosed cases of colorectal cancer 

in England and Welsh each year [1], the American Cancer Society 
estimates that 136,830 people would be diagnosed with colorectal 
cancer and 50,310 people would die from the disease in 2014 [2]. 
Evidence shows the morbidity of colorectal in America and Europe 
is decreasing, one of the possible reasons is that the wide use of 
colonoscopy screening and removal of polyp under colonoscopy [1-3]. 
Report in Shanghai indicated that morbidity of colorectal cancer had 
raised rapidly, making it the third of all malignance cancer in Shanghai, 
China [4]. The morbidity of colorectal cancer had reached the top 3 
from No.5 during the two decades since 1981 to 2000 [5]. A recently 

large-scale multicenter research including 157,943 cases of colonoscopy 
results analysis indicated that, the incidence rate of advanced colorectal 
neoplasm had rose by 1.88 times, and 0.66 times for colorectal cancer, 
since 1990 till now [6]. These data all shows the urgency of colorectal 
neoplasm screening in China [7]. Research showed that, morbidity 
increased of first-degree relative of colorectal cancer probands [8], 
first-degree relative of adenomatoid polyp also had the same tendency, 
especially first-degree relatives of those who had developed advanced 
adenoma before 60 [8,9]. First-degree relatives of colorectal cancer and 
advanced adenoma propositus is one of the most important group of 
population for screening [9-11].

Currently, the cognition of the term ‘first-degree relative’ in China 
is uneven. Our study is based on the screening of first-degree relative 
of colorectal cancer or advanced adenoma probands in Dongguan 
city, and reveals the value in colorectal cancer screening. We modified 
it into an easy understanding, simply and practicable way which we 
called cruciform screening (up-down-cross screening).
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Abstract
Aim: Colonoscopy screening of colorectal neoplasm in first-degree relatives is reported frequently, and is 

recommended in guidelines. However, data from China is limited. This observation study is to evaluate the current 
situation in Dongguan, China.

Methods: All first-degree relatives were recommended to perform colonoscopy screening when a proband is 
found in a family. They were divided into 3 groups, the down, up and crossing screening group (children, parents and 
siblings of proband). Control group rolled in healthy people who underwent colonoscopy while medical examination 
in our hospital. All subjects ranged from 30-80 (not included) years old. Advanced colorectal neoplasm is defined as: 
high-grade adenoma, villioustublar adenoma, adenoma with diameter ≧ 1 cm and colorectal cancer. Colonoscopy 
findings of lesions, site and size of the ACNs and polyp, pathology results of all subjects were recorded. Statistical 
analysis was run with SPSS 19.0.

Results: In 52 subjects of the Down screening group, 6 were found to be CANs, 9 were adenoma, the overall 
morbidity in the group is 28.8%. 8 out of 43 subjects in up screening group were found CANs, 7 were adenoma, 
making the overall morbidity is 34.9% of the group. There were 3 subjects in crossing screening group out of 28 found 
to be ACNs, 5 subjects were adenoma, overall morbidity of the group is 28.6%. Comparing to the control group, there 
were 176 subjects involved, 15 of them were found to be ACNs, 9 were found adenoma, overall morbidity is 13.6% 
in control group. Statistical analysis indicates that there were significant statistical differences when comparing the 
down, up and crossing screening group to control group (all p<0.05).

Conclusion: First-degree relatives of proband in Dongguan have a high incidence of colorectal neoplasm, it is 
recommended to run colonoscopy screening. And it is better understanding as ‘Cruciform screening’ while screening 
of first-degree relatives.
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 There were 123 cases involved in the first-degree relative group, 
65 of them were male and the rest 58 were female. Dividing into 
subgroups is as follows. There were 52 cases in Down group, with 28 
males and 24 females involved. Up group included 43 cases, with 22 
males and 21 females. Crossing group involved 15 cases of male and 
13 cases of female, adds a total of 28 cases. There were 176 cases in the 
control group, 109 of them were male and the rest 67 were females. The 
characterization of all groups and screening results were demonstrated 
in Table 1.

Statistical analysis 

All results were statistical analyzed using SPSS 19.0. Enumeration 
data such as gender, lesions of the intestinal, were analyzed using 
Chi-square test. Quantitative data such as age were reported as means 
± standard deviation. If analysis showed that there is significant 
difference between first-degree relative group and control group, 
subgroup analysis was proceed. One-way ANOVA was used to 
compare difference between subgroups and control group. Criterion 
for statistical significance was P<0.05.

Results
187 cases were found to be probands of colorectal cancer or 

advanced colorectal neoplasm, a total of 565 cases of first-degree 
relatives were supposed to undergo colonoscopy screening. Only 65 
cases of probands considered colonoscopy screening of first-degree 
relatives under doctors’ advices. At the finial data collection, 146 
cases of first-degree relatives from 58 families actually underwent 
colonoscopy screening, only 25.8% of them took doctors’ suggestion 
(146/565). Eventually, there were 123 cases of first-degree relatives 
involved in the study, 23 of them were ruled out due to incomplete 
data collected.

There was no significant difference comparing gender between 
study group and control group, nor did the subgroups and control 
group (Table 2).

The study group involved cases aged from 30 to 79, with a mean of 
54.07 ± 12.063, while the control group aged from 30 to 79, with a mean 
of 55.04 ± 12.572. More details comparing age between study group, 
subgroups and control group were shown in Tables 3 and 4. There was 
no significant difference when comparing age of study group to control 
group and Cross group to control group. Data indicated that there 
were significant differences when comparing age of Down group to 
control group and Up group to control group. Pair-wised comparisons 
between subgroups and control group were shown at Table 5.

Fifty-two cases in Down group were from 25 families, the incidence 
rate of advanced colorectal neoplasm was 11.5% (6/52) including 1 case 
of colorectal cancer, incidence rate of adenoma was 17.3% (9/52), total 
incidence rate (include advanced colorectal neoplasm and adenoma) 
was 28.8% (15/52). There were 43 cases involved in up group, which 
were from 24 families, 8 of them were found to be advanced colorectal 
neoplasm patients including 3 colorectal cancer patients, morbidity 

Materials and Methods
Study population and data collection

The study started on December 1st, 2013, and ended on 31st 
December 2015. All cases enrolled were from Dongguan Kanghua 
hospital. The study was designed to comparing the morbidity between 
first-degree relatives group, which was divided into 3 subgroups, down 
screening group (down group), up screening group (up group), cross 
screening group (cross group), and control group. Down group is to 
screen the children whose parent was found to be colorectal cancer 
or advanced adenoma patient, up group is to screening parents of 
colorectal cancer or advanced adenoma patient while cross group is to 
screening siblings of colorectal cancer or advanced adenoma patient, 
control group involved all cases who underwent colonoscopy for 
general health check-up at Dongguan Kanghua hospital from 1st to 31st 
December 2015. All participants enrolled were aged from 30 (include) 
to 80 (not include). Cases matched the following criteria were exclude: 
A. Data was incomplete. B. Those whom were clearly diagnosed of 
polyp and were prepared for polypectomy. C. Follow up patients of 
post polypectomy.

 During the colonoscopy screening, the site, size, number and 
pathology result were all recorded when colorectal eminence lesions 
were found. Primary observation marker was advanced colorectal 
neoplasm and secondary observation marker was colonic adenomatous 
polyp with a size larger than 0.5 cm in diameter. Advanced colorectal 
neoplasm was defined as high-grade adenoma, tubulovillous adenoma, 
adenoma with a diameter more than 1 cm and colorectal cancer [12]. 

Variables
Gender Age Lesions

M F 30~ 40~ 50~ 60~ 70~79 ACN Adenoma Polyp Normal
Down group 28 24 8 31 15 0 0 6 9 10 27

Up group 22 21 0 0 4 23 16 8 7 8 20
Crossing group 15 13 4 5 10 5 4 3 5 7 13

Study group 65 58 12 40 29 28 16 17 21 25 60
Control group 109 67 16 57 34 38 31 15 9 16 136

Table 1: Characterization of all groups.

Variables Down group Up group Crossing 
group

Study 
group

Control 
group

Male 28 22 15 65 109
Female 24 21 13 58 67

Total 52 43 28 123 176
Note: Comparing study group to control group, х1

2=2.457, P1=0.074; comparing 
all subgroups to control group, х2

2=2.535, P2=0.472.

Table 2: Comparing on gender of all groups.

Variables Maximum age 
(year)

Minimum age 
(year)

Mean age 
(year) SD (year)

Study group 79 30 54.07 12.063
Control group 79 30 55.04 12.572
Note: F=0.442, P=0.506

Table 3: Comparing on age of study group and control group.

Variables Maximum age 
(year)

Minimum age 
(year)

Mean age 
(year) SD (year)

Down group 59 30 45.77 6.998
Up group 79 51 66.72 6.196

Crossing group 79 30 54.07 12.575
Control group 79 30 55.04 12.572

Note: F=28.275, P<0.01

Table 4:  Comparing on age of all subgroups and control group.
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was 18.6%, morbidity of adenoma was 16.3% (7/43), total incidence 
rate was 34.9% (15/43). 28 cases in 12 families were involved in Cross 
group, 9 of them were siblings of proband in Down group, 19 of them 
were siblings of proband in up group. Incidence rate of advanced 
colorectal neoplasm was 10.7% (3/28), including 1 case of colorectal 
cancer, morbidity of adenoma was 17.9% (5/28), and total rate was 
28.6% (8/28). Consider all subgroups as a whole, the incidence rate of 
advanced colorectal neoplasm in study group was 13.8% (17/123), 5 of 
them were colorectal cancer patients, incidence of adenoma was 17.1% 
(21/123), total morbidity was 30.9% (38/123). There are 176 cases 
involved in control group, 15 of them, including 6 colorectal cancers, 
were found to be advanced colorectal neoplasm patients (incidence 
rate was 6.8%), incidence rate of adenoma was 5.1% (9/176), and 
total morbidity was 13.6% (24/176). There is significant difference when 
comparing results between first-degree relative group and control group 
(p<0.05), details was showed were shown at Table 6. Pair-wised comparing 
between subgroups and control group were shown at Table 7.

Discussion
Screening for asymptomatic population is an important way for 

colorectal cancer preventing, methods for screening include fecal 
occult blood tests (FOBT), blood tumor maker test [2], sigmoidoscopy 
screening, colonoscopy screening [13-16]. First-degree relatives 
of probands are one of the most important groups of population. 
Screening of this group is a matter of considerable interest, it helps to 
increase the detection rate of advanced colorectal neoplasm, and to 
reduce the incidence of colorectal cancer [17-19]. 

Studies showed that detection rate of adenoma in this group of 
population is as high as 13.5% to 32.8%, and that rate of advanced 
colorectal neoplasm is 4.0%-10.8%, while rates of general population 
are 11% to 16% and 2% to 4.1% [17,19-22]. Screening for first-degree 
relatives of colorectal cancer patients is well accepted by doctors and 
medical associates, several country and regions had already listed 
in this in their guideline [1,23,24]. The term ‘first-degree relatives’ 
include biological parents, biological sons and daughters and siblings 
[25,26]. But this is not well understood by medical staffs in China, a 
lot of them got confused by terms such as direct relatives. We found 
that nearly 40% of medical staffs thought that siblings were not first-
degree relatives in our questionnaire. And the recognition rate of that 
parents and children belong to first-degree relatives were only 93.1% 
and 85.6%. More details were showed in Table 8.

Due to the hereditary inclination in the incidence of colorectal 
cancer, if parent confirmed to be colorectal cancer patient, their 
biological children is 2-3 folds of risk to have the disease than 
general population [17,27,28]. Having endoscopy examination in 
this population as early as possible, especially when they were still 
young, were able to detective advanced colorectal neoplasm or polyps. 
Performing endoscopic intervention such as polypectomy helped 
to prevent progress and deterioration. Most of patients’ children get 
benefits from doctors’ advices of colonoscopy examination. 

However, there are some young adults who were diagnosed 
advanced colorectal neoplasm or colorectal cancer before their parents 
got a chance to have colonoscopy. Did their parents get the risk of 
colorectal diseases like cancer? Since young sons and daughters were 
listed into high risk population when their parent was diagnosed 
colorectal cancer due to their highly chance of being diagnosed 
advanced colorectal neoplasm [29], parents of young diagnosed 
colorectal cancer patients should be listed into high risk screening 
population too, so did their siblings.

This study was designed to perform colonoscopy screening 
biological children of elderly advanced colorectal neoplasm patients, 
biological parents of young advanced colorectal neoplasm patients and 
siblings of advanced colorectal neoplasm patients. We defined down 
screening group as screening children when parent was diagnosed 
advanced colorectal neoplasm, up screening group as screening parents 
while child was diagnosed advanced colorectal neoplasm, crossing 
screening group as screening siblings of advanced colorectal neoplasm 
patients. The whole study was defined as Cruciform screening for the 
whole first-degree relatives. Our results indicated that incidence for 
down screening group, up screening group and crossing screening 
group were all higher when compared with control group.

Wong et al. reported that, in a prospective study covered 16 Asia-
Pacific regions including China of colonoscopy screening between 

Variables Mean difference Std. error p
95% Confidence interval

Lower bound Upper bound
Down group  vs. up group  -20.952 2.278 <0.01 -25.44 -16.47

Down group  vs. crossing group  -8.302 2.591 <0.01 -13.40  -3.20
Down group  vs. control group  -9.271 1.745 <0.01 -12.70  -5.84
Up group vs. crossing group 12.650 2.684 <0.01  7.37  17.93
Up group    vs. control group 11.681 1.880 <0.01  7.98  15.38

Crossing group vs.   control group -0.968 2.249 0.667  -5.39  3.46
Note:  Further pair-wised comparing on age of all subgroups and control group, comparing down group to up group, p<0.01, shows significant statistic difference; 
comparing down group to crossing group, p<0.01, shows significant statistic difference; comparing down group to control group, p<0.01, shows significant statistic 
difference; comparing up group to crossing group, p<0.01, shows significant statistic difference; comparing up group to control group, p<0.01, shows significant statistic 
difference; comparing crossing group to control group, p=0.667, shows no significant statistic difference.

Table 5: Further pair-wised comparing on age of all subgroups and control group.

Variables ACN Adenoma Polyp Normal Total
Study group 17 21 25 60 123

Control group 15 9 16 136 176
 Note: х2=27.850, P<0.01

Table 6: Comparing on intestinal lesions of study group and control group.

Variables ACN Adenoma Polyp Normal Total
Down group 6 9 10 27 52

Up group 8 7 8 20 43
Crossing group 3 5 7 13 28
Control group 15 9 16 136 176

Note: х2 = 30.043, P<0.01
Further pair-wised comparing on intestinal lesions of all subgroups and control 
group, comparing down group to up group, х12=0.956, P1>0.05, shows no 
significant statistic difference; comparing down group to crossing group, 
х22=0.409, P2>0.05, shows no significant statistic difference; comparing down 
group to control group, х32=15.184, P3=0.002, shows significant statistic 
difference; comparing up group to crossing group, х42=1.035,P4>0.05, shows no 
significant statistic difference; comparing up group to control group, х5

2=16.686, 
P5=0.001, shows significant statistic difference; comparing crossing group to 
control group.

Table 7: Comparing on intestinal lesions of all subgroups and control group.
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first-degree relatives, results shows that among first-degree relatives, 
siblings, parents and children have the same risk of being diagnosed 
colorectal tumor [30]. Our result gets us a similar conclusion. 
Incidence of advanced colorectal neoplasm is higher in study group 
or each subgroup when comparing control group. Indicating that 
once one of the family members was diagnosed colorectal cancer or 
advanced colorectal neoplasm, his/her first-degree relatives should 
accept colonoscopy screening as soon as possible. Further analyze 
shows that, among subgroups and control group, there is difference 
in ages. Subjects in down group is obviously younger than subjects in 
up group, but when comes to colorectal lesions, there is no statistical 
difference between the two groups. However, when comparing to 
control group, no matter down group, up group or crossing group, all 
showed significant difference in this aspect. This is not quite according 
to the acknowledge that people is at higher risk of malignance tumor 
with age growing in general population. We assumed that among all 
risks of colorectal advanced colorectal neoplasm, first-degree relatives 
as a risk is one more relevant than aging. Outcome from this study 
showed that screening for first-degree relatives is better understanding 
as cruciform screening (down-up-crossing screening).

Efficiency of population screening is relevant to the willing 
of participation in the population [25,31,32]. Our results showed 
that the willing for screening in first-degree relatives is poor, only 
25.2% actually involved, this is much lower than that out from 
China [18,25,33]. Possibility reasons include: Firstly, there is no 
official guideline for colorectal cancer screening in China by now. 
Recommendations of expert groups just published not long ago, some 
experts still holding differing views, medical education to patients and 
their families were limited to doctor’s personal opinion of the disease. 
Secondly, the awareness of disease preventing is weak for patients, 
they barely seek for medical assistance when alert symptom presents, 
not to mention initiative preventative health examine. Thirdly, most 
of clinical physicians in China were kept busy by overwhelming daily 
work; they only got time to deal with patients, no time were separate 
for preventing. Fourthly, the term of ‘first-degree relative’ is not well 
understood, it should include parents, children and siblings of the 
proband. It is not accurate understood by neither patients nor part of 
medical staffs. Reasons including but not limited to personal realization 
of family relationship; parents, children and spouse were listed as direct 
relatives according to law in China, a lot of people get confused by these 
two terms and thought that the two of them means the same thing. The 
misunderstanding of the two terms ‘direct relatives’ and ‘first-degree 
relatives’ is one of the most important reasons. If screening between 
first-degree relatives changed into cruciform screening (down-up-
crossing screening), it will be much easier for patients and doctors to 
understand and make it much more acceptable in patients.

Our results strongly suggested that we should perform colonoscopy 
screening among first-degree relatives of colorectal cancer and 
advanced colorectal neoplasm patients in Dongguan city. Xu et al. 
reported that during a general population investigation involved 
100,890 cases in Huizhou city, Guangdong Provence, China; results 

showed that the incidence of colorectal cancer is 46.5 per 100, 000 
population in male and 37.2 per 100, 000 population in female after 
standardization [34]. This data is similar to that of America [3]. China 
is the largest population country in the world, according to the 5th 
nationwide population census, there is 1.37 billion people in China, 
twice the number of the entire Europe, more than triple of the number 
than America [35,36]. If we estimate it using the incidence of American 
colorectal cancer, there would be more than 500,000 new diagnosed 
colorectal cancer in China each year; this would be a huge population. 
If we do not pay attention to that now, as time goes by, in a future 
we can precede not far, gastroenterologist in China would be busy 
dealing with that. And medical fee for that would be a large burden for 
families of patients and society. Based on the fact that, newly diagnosed 
colorectal cancer patients is increased rapidly in China, however, that 
number in America is decreasing due to colorectal cancer screening; 
we strongly suggested that China should launch a wide-range screening 
program for colorectal cancer.

There is some deficiency in our study. Firstly, this study is a single 
centre study, it would be more convincing if it is a multicentre study. 
Secondly, sample in the study in not large enough, data would be closer 
to reality if we could get more sample in the study. Thirdly, Dongguan 
is a developed city, comparing to other not so developed cities in 
Guangdong province, incidence of advanced colorectal neoplasm and 
colorectal cancer is not quite the same. If we could bring more centers 
all over the province or even all over the country to join a national 
wide study, it will much more appropriate to the true incidence of the 
disease in first-degree relatives and data would be more persuasive. 

Conclusion
To sum up, performing colonoscopy screening among first-degree 

relatives for advanced colorectal neoplasm in Dongguan is a great worth 
due to its high detection rate of advanced colorectal neoplasm. And we 
suggested that, screening in this population is better understanding as 
Cruciform screening. It is much simple, and easier to understand for 
patients and doctors.

Author contributions

The study was designed by Yu SP. Data were obtained by Wu GY, Cen XH, 
Huang XG, Zhang Fu and Huang MT. Endoscopy is performed by Wen ZQ, Yu 
SP, Cen XH, Lin XD, Li SH and Huang Xian-Guang. Data were analyzed by Wu 
GY. The report was mainly written by Yu SP and Wu GY. All authors approved the 
final version.

Acknowledgement

Supported by The Dongguan science and Technology Bureau, No. 
2013108101005.

References

1.	 Cairns SR, Scholefield JH, Steele RJ, Dunlop MG, Thomas HJ, et al. (2010) 
Guidelines for colorectal cancer screening and surveillance in moderate and 
high-risk groups (update from 2002). Gut 59: 666-689.

2.	 Colorectal Cancer Facts and Figures 2014-2016 (2014). American Cancer 
Society.

Are these people  first-degree 
relatives?

Parents Children Siblings Recognition rate by occupations (%)
YES NO YES NO YES NO Parents Children Siblings

Doctors 85 6 80 11 55 36 93.4 87.9 60.4
Nurses 68 3 60 11 45 26 95.8 84.5 63.4

Other Medical staffs 9 3 9 3 4 8 75 75 33.3
Total 162 12 149 25 104 70 93.1 85.6 59.8

Note: Control group, х62=14.417, P6=0.002, shows significant statistic difference.

Table 8:  Recognition rate of first-degree relatives in a 174 medical staffs questionnaire in Dongguan, China.

https://doi.org/10.1136/gut.2009.179804
https://doi.org/10.1136/gut.2009.179804
https://doi.org/10.1136/gut.2009.179804
http://www.cancer.org/research/cancerfactsstatistics/index
http://www.cancer.org/research/cancerfactsstatistics/index


Citation: Yu S, Wu G, Wen Z, Cen X, Lin X, et al. (2017) Advanced Colorectal Neoplasm Screening in First-Degree Relatives is Better Understanding 
as Cruciform Screening. J Mol Biomark Diagn S2: 034. doi:10.4172/2155-9929.S2-034

Page 5 of 8

 J Mol Biomark Diagn 					            Cancer Biomarkers			            ISSN:2155-9929 JMBD an open access journal 

3.	 Lieberman D (2006) Screening for colorectal cancer in average-risk populations. 
Am J Med 119: 728-735.

4.	 Li HL, Gao YT, Zheng Y, Zhang W, Gao LF, et al. (2009) Incidence trends of 
colorectal cancer in urban Shanghai, 1973-2005. Zhonghua Yu Fang Yi Xue 
Za Zhi 43: 875-879.

5.	 Song F, He M, Li H, Qian B, Wei Q, et al. (2008) A cancer incidence survey in 
Tianjin: the third largest city in China-between 1981 and 2000. Cancer Causes 
Control 19: 443-450.

6.	 Chen HM, Weng YR, Jiang B, Sheng JQ, Zheng P, et al. (2011) Epidemiological 
study of colorectal adenoma and cancer in symptomatic patients in China 
between 1990 and 2009. J Dig Dis 12: 371-378.

7.	 Sung JJ, Lau JY, Goh KL, Leung WK (2005) Asia pacific working group on 
colorectal cancer. Increasing incidence of colorectal cancer in Asia: Implications 
for screening. Lancet Oncol 6: 871-876.

8.	 Lynch KL, Ahnen DJ, Byers T, Weiss DG, Lieberman DA (2003) First-degree 
relatives of patients with advanced colorectal adenomas have an increased 
prevalence of colorectal cancer. Clin Gastroenterol Hepatol 1: 96-102.

9.	 St John DJ, McDermott FT, Hopper JL, Debney EA, Johnson WR, et al. (1993) 
Cancer risk in relatives of patients with common colorectal cancer. Ann Intern 
Med 118: 785-790.

10.	Ahsan H, Neugut AI, Garbowski GC, Jacobson JS, Forde KA, et al. (1998) 
Family history of colorectal adenomatous polyps and increased risk for 
colorectal cancer. Ann Intern Med 128: 900-905.

11.	Fuchs CS, Giovannucci EL, Colditz GA, Hunter DJ, Speizer FE, et al. (1994) 
A prospective study of family history and the risk of colorectal cancer. N Engl 
J Med 331: 1669-1674.

12.	Regula J, Rupinski M, Kraszewska E, Polkowski M, Pachlewski J, et al. 
(2006) Colonoscopy in colorectal-cancer screening for detection of advanced 
neoplasia. N Engl J Med 355: 1863-1872.

13.	Ashley OS, Nadel M, Ransohoff DF (2001) Achieving quality in flexible 
sigmoidoscopy screening for colorectal cancer. Am J Med 111: 643-653.

14.	Mandel JS, Bond JH, Church TR, Snover DC, Bradley GM, et al. (1993) 
Reducing mortality from colorectal cancer by screening for fecal occult blood. 
Minnesota Colon Cancer Control Study. N Engl J Med 328: 1365-1371.

15.	Robertson DJ, Greenberg ER, Beach M, Sandler RS, Ahnen D, et al. 
(2005) Colorectal cancer in patients under close colonoscopic surveillance. 
Gastroenterology 129: 34-41.

16.	Winawer SJ, Zauber AG, Gerdes H, O’Brien MJ, Gottlieb LS, et al. (1996) 
Risk of colorectal cancer in the families of patients with adenomatous polyps. 
National Polyp Study Workgroup. N Engl J Med 334: 82-87.

17.	Bazzoli F, Fossi S, Sottili S, Pozzato P, Zagari RM, et al. (1995) The risk of 
adenomatous polyps in asymptomatic first-degree relatives of persons with 
colon cancer. Gastroenterology 109: 783-788.

18.	Fletcher RH, Lobb R, Bauer MR, Kemp JA, Palmer RC, et al. (2007) Screening 
patients with a family history of colorectal cancer. J Gen Intern Med 22: 508-513. 

19.	Van Der Meulen-de Jong AE, Morreau H, Becx MC, Crobach LF, Van Haastert 
M, et al. (2011) High detection rate of adenomas in familial colorectal cancer. 
Gut 60: 73-76.

20.	Puente Gutierrez JJ, Marin Moreno MA, Dominguez Jimenez JL, Bernal 
Blanco E, Diaz Iglesias JM (2011) Effectiveness of a colonoscopic screening 
programme in first-degree relatives of patients with colorectal cancer. Colorectal 
Dis 13: e145- e153.

21.	Rundle AG, Lebwohl B, Vogel R, Levine S, Neugut AI (2008) Colonoscopic 
screening in average-risk individuals ages 40 to 49 vs. 50 to 59 years. 
Gastroenterology 134: 1311-1315.

22.	Thoma MN, Castro F, Golawala M, Chen R (2011) Detection of colorectal 
neoplasia by colonoscopy in average-risk patients age 40-49 vs. 50-59 years. 
Dig Dis Sci 56: 1503-1508.

23.	Walsh JM, Terdiman JP (2003) Colorectal cancer screening: Clinical 
applications. Jama 289: 1297-1302.

24.	Ferrandez A, DiSario JA (2003) Colorectal cancer: Screening and surveillance 
for high-risk individuals. Expert Rev Anticancer Ther 3: 851-862.

25.	Ruthotto F, Papendorf F, Wegener G, Unger G, Dlugosch B, et al. (2007) 
Participation in screening colonoscopy in first-degree relatives from patients 
with colorectal cancer. Ann Oncol 18: 1518-1522.

26.	Hemminki K, Chen B (2004) Familial association of colorectal adenocarcinoma 
with cancers at other sites. Eur J Cancer 40: 2480-2487.

27.	Johns LE, Houlston RS (2001) A systematic review and meta-analysis of 
familial colorectal cancer risk. Am J Gastroenterol 96: 2992-3003.

28.	Gupta AK, Samadder J, Elliott E, Sethi S, Schoenfeld P (2011) Prevalence of 
any size adenomas and advanced adenomas in 40- year-old to 49-year-old 
individuals undergoing screening colonoscopy because of a family history of 
colorectal carcinoma in a first-degree relative. Gastrointest Endosc 74: 110-118.

29.	Aryal KR, Perakath B, Morton DG (2008) Hereditary colorectal cancer: Screen 
the parents! Colorectal Dis 10: 773-774.

30.	Wong MC, Ching JY, Chiu HM, Wu KC, Rerknimitr R, et al. (2016) Risk of 
colorectal neoplasia in individuals with self-reported family history: A prospective 
colonoscopy study from 16 Asia-Pacific regions. Am J Gastroenterol 111: 
1621-1629.

31.	Schroy Iii PC, Glick JT, Robinson PA, Heeren T (2007) Screening preferences 
of patients at familial risk of colorectal cancer. Dig Dis Sci 52: 2788-2795.

32.	Deng SX, Gao J, An W, Yin J, Cai QC, et al. (2011) Colorectal cancer screening 
behavior and willingness: An outpatient survey in China. World J Gastroenterol 
17: 3133-3139.

33.	Steinwachs D, Allen JD, Barlow WE, Duncan RP, Egede LE, et al. (2010) 
National institutes of health state-of-the-science conference statement: 
Enhancing use and quality of colorectal cancer screening. Ann Intern Med 152: 
663-667.

34.	Xu AG, Jiang B, Yu ZJ, Zhong XH, Gan AH, et al. (2007) Epidemiology 
investigation of colorectal cancer on community group in Guangdong province. 
Zhonghua Yi Xue Za Zhi 87: 1950-1953.

35.	China NBoSo (2013) Main data bulletin on the 2010 population census of the 
People’s Republic of China.

36.	http://www.worldpopdata.org/data

This article was originally published in a special issue, Cancer Biomarkers 
handled by Editor(s). Dr. Sudhir Srivastava, Cancer Biomarkers Research 
Group, National Institute of Health, USA; Dr. Shou-Jiang Gao, The University 
of Texas Health Science Centre at San Antonio, USA; Dr. Kenneth Maiese, 
University of Medicine & Dentistry of New Jersey, New Jersey Medical 
School, USA

http://dx.doi.org/10.1016/j.amjmed.2006.03.037
http://dx.doi.org/10.1016/j.amjmed.2006.03.037
https://doi.org/10.1007/s10552-007-9105-6
https://doi.org/10.1007/s10552-007-9105-6
https://doi.org/10.1007/s10552-007-9105-6
https://doi.org/10.1111/j.1751-2980.2011.00531.x
https://doi.org/10.1111/j.1751-2980.2011.00531.x
https://doi.org/10.1111/j.1751-2980.2011.00531.x
https://doi.org/10.1016/S1470-2045(05)70422-8
https://doi.org/10.1016/S1470-2045(05)70422-8
https://doi.org/10.1016/S1470-2045(05)70422-8
https://doi.org/10.1053/cgh.2003.50018
https://doi.org/10.1053/cgh.2003.50018
https://doi.org/10.1053/cgh.2003.50018
https://doi.org/10.7326/0003-4819-118-10-199305150-00005
https://doi.org/10.7326/0003-4819-118-10-199305150-00005
https://doi.org/10.7326/0003-4819-118-10-199305150-00005
https://doi.org/10.7326/0003-4819-128-11-199806010-00006
https://doi.org/10.7326/0003-4819-128-11-199806010-00006
https://doi.org/10.7326/0003-4819-128-11-199806010-00006
https://doi.org/10.1056/NEJM199412223312501
https://doi.org/10.1056/NEJM199412223312501
https://doi.org/10.1056/NEJM199412223312501
https://doi.org/10.1056/NEJMoa054967
https://doi.org/10.1056/NEJMoa054967
https://doi.org/10.1056/NEJMoa054967
http://dx.doi.org/10.1016/S0002-9343(01)00959-7
http://dx.doi.org/10.1016/S0002-9343(01)00959-7
https://doi.org/10.1056/NEJM199305133281901
https://doi.org/10.1056/NEJM199305133281901
https://doi.org/10.1056/NEJM199305133281901
http://dx.doi.org/10.1053/j.gastro.2005.05.012
http://dx.doi.org/10.1053/j.gastro.2005.05.012
http://dx.doi.org/10.1053/j.gastro.2005.05.012
https://doi.org/10.1056/NEJM199601113340204
https://doi.org/10.1056/NEJM199601113340204
https://doi.org/10.1056/NEJM199601113340204
http://www.gastrojournal.org/article/0016-5085(95)90385-2/pdf?referrer=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2F
http://www.gastrojournal.org/article/0016-5085(95)90385-2/pdf?referrer=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2F
http://www.gastrojournal.org/article/0016-5085(95)90385-2/pdf?referrer=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2F
https://doi.org/10.1007/s11606-007-0135-2
https://doi.org/10.1007/s11606-007-0135-2
https://doi.org/10.1136/gut.2010.217091
https://doi.org/10.1136/gut.2010.217091
https://doi.org/10.1136/gut.2010.217091
https://doi.org/10.1111/j.1463-1318.2011.02577.x
https://doi.org/10.1111/j.1463-1318.2011.02577.x
https://doi.org/10.1111/j.1463-1318.2011.02577.x
https://doi.org/10.1111/j.1463-1318.2011.02577.x
https://doi.org/10.1053/j.gastro.2008.02.032
https://doi.org/10.1053/j.gastro.2008.02.032
https://doi.org/10.1053/j.gastro.2008.02.032
https://doi.org/10.1007/s10620-011-1565-6
https://doi.org/10.1007/s10620-011-1565-6
https://doi.org/10.1007/s10620-011-1565-6
https://doi.org/10.1001/jama.289.10.1297
https://doi.org/10.1001/jama.289.10.1297
http://dx.doi.org/10.1586/14737140.3.6.851
http://dx.doi.org/10.1586/14737140.3.6.851
https://doi.org/10.1093/annonc/mdm200
https://doi.org/10.1093/annonc/mdm200
https://doi.org/10.1093/annonc/mdm200
https://doi.org/10.1016/j.ejca.2004.07.016
https://doi.org/10.1016/j.ejca.2004.07.016
https://doi.org/10.1111/j.1572-0241.2001.04677.x
https://doi.org/10.1111/j.1572-0241.2001.04677.x
https://doi.org/10.1016/j.gie.2011.02.010
https://doi.org/10.1016/j.gie.2011.02.010
https://doi.org/10.1016/j.gie.2011.02.010
https://doi.org/10.1016/j.gie.2011.02.010
https://doi.org/10.1111/j.1463-1318.2007.01414.x
https://doi.org/10.1111/j.1463-1318.2007.01414.x
https://doi.org/10.1038/ajg.2016.52
https://doi.org/10.1038/ajg.2016.52
https://doi.org/10.1038/ajg.2016.52
https://doi.org/10.1038/ajg.2016.52
https://doi.org/10.1007/s10620-006-9670-7
https://doi.org/10.1007/s10620-006-9670-7
http://doi.org/10.3748/wjg.v17.i26.3133
http://doi.org/10.3748/wjg.v17.i26.3133
http://doi.org/10.3748/wjg.v17.i26.3133
https://doi.org/10.7326/0003-4819-152-10-201005180-00237
https://doi.org/10.7326/0003-4819-152-10-201005180-00237
https://doi.org/10.7326/0003-4819-152-10-201005180-00237
https://doi.org/10.7326/0003-4819-152-10-201005180-00237
http://zhyxzz.yiigle.com/CN112137200728/117472.htm?locale=zh_CN
http://zhyxzz.yiigle.com/CN112137200728/117472.htm?locale=zh_CN
http://zhyxzz.yiigle.com/CN112137200728/117472.htm?locale=zh_CN
http://www.stats.gov.cn/tjsj/tjgb/rkpcgb/qgrkpcgb/201104/t20110428_30327.html
http://www.stats.gov.cn/tjsj/tjgb/rkpcgb/qgrkpcgb/201104/t20110428_30327.html
http://www.worldpopdata.org/data

	Title
	Corresponding author
	Abstract
	Keywords
	Core Tips
	Introduction
	Materials and Methods
	Study population and data collection
	Statistical analysis 

	Results
	Discussion
	Conclusion
	Author contributions
	Acknowledgement
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 7
	Table 8
	References

