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ABSTRACT 

OBJECTIVE 

To analyze the results of community colorectal cancer screening in Qingpu District, Shanghai Municipal, and explore the 

relevant risk factors. 

METHODS 

A questionnaire survey and fecal occult blood tests were carried out among community residents aged between 50 years and 

74 years old in 11 communities in Qingpu District. Enteroscopy was then performed for individuals with positive results to 

identify cases of colorectal cancer. 

RESULTS 

A total of 378 residents claimed to have Schistosoma japonicum infection. The prevalence of colorectal cancer was 

3439.15/100,000, which was significantly higher than in the non-schistosomiasis infection group (180.32/100,000). In addition, 

the M-H chi square test indicated that there was a significant difference in the rate of occult blood in stool between the 

schistosomiasis infected group and non-schistosomiasis infected group. 

CONCLUSION 

In the suburbs of Shanghai Municipal, previous infection with Schistosoma japonicum was an important risk factor for the 

prevalence of colorectal cancer. In addition, intake of more vegetables was an important protective factor for colorectal cancer. 
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INTRODUCTION 

Colorectal cancer has a high incidence rate in China, and 

its morbidity and mortality rate have maintained an upward 

trend. According to statistics, the incidence and mortality 

rate of colorectal cancer exceeds 20/100,000 and 

11/100,000, respectively [1]. Colorectal cancer ranks 2nd in 

male cancers and 4th in female cancers [2].  Currently, it 

has a high mortality among malignant tumors because it is 

usually diagnosed in the late stage [3]. According to 

statistics reported by the Shanghai Municipal Center for 

Disease Control and Prevention, the incidence of colorectal 

cancer in Shanghai was 61.05/100,000 in men and 

49.28/100,000 in women, respectively, accounting for the 

second and third highest cancer incidence rates in males 

and females, respectively. In addition, the mortality rate 

was 35.28/100,000 and 28.33/ 100,000, respectively, 

accounting for the third and second highest mortality rates 

of malignant tumors in men and women, respectively. 

A previous study found that the incidence of colorectal 

cancer gradually increases with age, reaching its peak 

around 75 years of age [4]. In China, the median age of 

colorectal cancer incidence is 58 years [5]. Notably, the 

incidence rate is higher in urban areas than in rural areas, 

and in males compared to females. Specifically, the 

incidence and mortality rates of colorectal cancer in urban 

areas is more than twice that of rural areas, with a male-to-

female morbidity ratio of about 1.3:1 [6]. 

The Shanghai Municipal Cancer Monitoring Report 

suggests that the prevalence of colorectal cancer increases 

significantly from the age of 50 to the highest point around 

the age of 70 [7], where it hovers at a higher level and then 

gradually decreases after the age of 74. 

From an epidemiological point of view, there are many 

factors affecting the incidence of colorectal cancer, 

including the environment, lifestyle, and especially diet 

[8]. High-fat diets and insufficient cellulose are generally 

considered to be the main causes of colorectal cancer. It 

was also found that colorectal cancer incidence has a 

family history, which may be associated with common 

lifestyles and genetics [9]. In addition, colorectal cancer 

may be associated with parasitic infections in Southeast 

Asia countries. A study conducted in China's Yangtze 

River area found that Japanese schistosomiasis infection 

may induce intestinal lesions [10], thereby resulting in 

intestinal inflammation changes or tumor mutations. 

It is worth noting that colorectal cancer can be diagnosed 

through early stool blood testing and questionnaires, and 

full colorectal examination through fiber colorectaloscopy 

can help improve the survival and quality of life of patients 

through early detection and early treatment [11]. Since 

2011, the Shanghai Municipal launched free colorectal 

cancer screening for people over 50 years of age in the 

community. Moreover, early treatment and intervention 

were conducted through stool blood testing and 

questionnaire surveys for community residents. 

MATERIALS AND METHOD 

Target Population 

The inclusion criteria included: Shanghai Municipal 

residents who lived in the area for more than six months 

and had access to Shanghai’s social security benefits, 

female subjects aged between 50 years and 74 years old, 

and male subjects aged between 60 years and 74 years old. 

All subjects participated in the community colorectal 

cancer screening project on a voluntary basis and provided 

signed informed consent prior to the study. The study was 

approved by (Shanghai public health three-year action 

plan). 

Assessments 
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Screening involved a questionnaire-based risk assessment 

and fecal occult blood test (FOBT). The risk assessment 

questionnaire was designed by the Shanghai Municipal 

Center for Disease Control and Prevention, and collected 

basic information and information associated with the main 

known risk factors for colorectal cancer. The following 

data was recorded: Personal cancer history, family cancer 

history, stool habits, trauma, smoking history, drinking 

history, vegetable and fruit intake, milk intake, and 

schistosomiasis infection history. The results of risk 

assessment were automatically determined by a computer 

system. At the same time, all subjects underwent two 

rounds of FOBTs, with results determined using an 

immunological method. If positive results were obtained 

from any one of the above procedures, the overall results 

were deemed “positive”, and the patient was required to 

undergo a fibro-colorectaloscopy examination. 

Quality Control 

Quality control of questionnaire-based risk assessment and 

FOBTs was carried out by the Center for Disease Control 

and Prevention at the district and municipal level. The 

District Center for Disease Control and Prevention carried 

out a 10% quality control procedure in writing for the 

questionnaire-based risk assessment, while 3% of the 

results were entered into a computer system for a 

secondary quality control procedure. To interpret FOBT 

results, parallel samples were used in conjunction with a 

quality control procedure based on the chemical method. 

In addition, oncology experts conducted secondary 

interpretation and quality control for pathological 

specimens. 

Data Entry 

The risk assessment and FOBT results were entered into 

the community colorectal cancer screening system of the 

Shanghai municipal center for disease control and 

prevention by staff at the community health service 

centers. Quality control for 20% of data entry was carried 

out by Qingpu district center for disease control and 

prevention so as to ensure a data conformance higher than 

95%. The screening data were then exported to Access 

2013 for analysis. 

Statistical Analysis 

All statistical analyses were performed using SPSS 19.0 

software. The incidence of colorectal cancer was 

calculated. In addition, logistic regression analysis was 

performed to determine the risk factors associated with 

colorectal cancer. 

Age 
No. of Screened 

Subjects 

No. with 

Colorectal Cancer 

Incidence per 

100,000 

No. of Patients with 

Tumor in situ 

Incidence per 

100,000 

Aden-

omas 

Incidence per 

100,000 

50-54 6058 6 99.04 1 16.51 40 660.28 

55-59 12419 12 96.63 5 40.26 93 748.85 

60-64 23022 24 104.25 16 69.50 257 1116.32 

65-69 20311 32 157.55 17 83.70 287 1413.03 

70-74 15488 78 503.62 17 109.76 210 1355.89 

75- 7927 14 176.61 9 113.54 80 1009.21 

Male 33120 90 271.74 31 93.59 582 1757.24 

Female 52105 76 145.86 34 65.25 385 738.88 

Total 85225 166 194.78 65 76.27 967 1134.64 

Table 1: Results of early screening for colorectal cancer among community residents of the Qingpu District. 

RESULTS 

During 2017-2019，over the course of three years, a total 

of 85,525 people in Qingpu district (aged 50 years - 74 

years old) were screened for colorectal cancer, include 

33120 males and 52105 females. Among them, 166 people 

presented with colorectal cancer, with an incidence rate of 

194.78/100,000. In addition, 65 people showed tumor in 

situ with an associated incidence rate of 76.27/100,000, 
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whereas the incidence of adenoid tumors was 

1,134.64/100,000 (Table 1). 

Next, subjects were divided into groups according to 

whether they had ever been infected with Schistosoma 

japonicum. Among the subjects, 378 reported having a 

history of Schistosoma japonicum infection, including 227 

males and 151 females. 84,847 respondents stated that they 

had never been infected with Schistosoma japonicum in the 

past, including 31,474 males and 53,373 females. 

According to the M-H chi square test, the chi-square value 

was 672.4297, the corrected chi square value was 668.934, 

and the OR value was 3.9408 at 95% CI (3.6686 ~ 4.2332). 

Nine of the male colorectal cancer patients had a history of 

schistosomiasis infection, with a prevalence rate of 

3964.76/100,000. Four of the patients had tumor in situ, 

with a prevalence rate of 1762.11/100,000. On the other 

hand, four women with colorectal cancer had a history of 

schistosomiasis infection, with a prevalence rate of 

2649.01/100,000. Six patients had carcinoma in situ, with 

a prevalence rate of 3973.51/100,000. In addition, 13 

patients had summarized colorectal carcinoma, with a 

prevalence rate of 3439.15/100,000. Furthermore, the 

number of colorectal cancer patients uninfected with 

Schistosoma japonicum was 153, with a prevalence rate of 

180.32/100,000. Among them, 57 were males with a 

prevalence rate of 181.10/100,000 and 96 females with a 

prevalence rate of 179.82/100,000. The number of patients 

with colorectal carcinoma in situ was 55, and the 

prevalence rate was 64.82/100000. According to the M-H 

chi square test, chi square was 45.9157, corrected chi 

square was 980.6197, and the OR value was 94.1213 at 

95%CI (53.0569 ~ 166.9684). 

 
Table 2: Analysis of Schistosoma japonicum infection and colorectal lesions in community residents with carcinoma in situ. 
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Comparison of Tumor Prevalence of Schistosomiasis Infection: M-H chi square = 45.9157 

Corrected chi square = 980.6197 or = 94.1213   95%CI (53.0569 ~ 166.9684) 

Comparison of Stool Positive Rate of Schistosomiasis Infection: M-H chi square = 672.4297 

Corrected chi square = 668.934, OR = 3.9408，95%CI (3.6686 ~ 4.2332) 

 
Effect Model Fitting Standard Likelihood Ratio Test 

Log Likelihood Chi square Df Significant Level 

Intercept 121155.714 121092.797 1 0.000 

Smoking 63.209 .292 1 .589 

Second-Hand Smoking 63.566 .649 1 .420 

Milk Consumption 62.920 .003 1 .956 

Vegetable Intake 84.494 21.577 1 .000 

Fruit Intake 63.000 .083 1 .773 

Schistosoma Infection 73.906 10.989 1 .001 

Table 3: Univariate regression analysis of behavioral risk factors for colorectal cancer. 

 B se Wald Df P 

Exp(B) Exp(B) 95%CI 

 

 
Lower Limit Upper Limit 

1 

Intercept -7.856 .172 2097.638 1 0.000    

Smoking -0.261 0.488 0.286 1 0.593 0.771 0.296 2.004 

Second-Hand Smoking -0.365 0.456 0.642 1 0.423 0.694 0.284 1.696 

Milk Consumption -0.030 0.550 0.003 1 0.957 0.970 0.330 2.852 

Vegetable Intake 3.505 0.600 34.090 1 0.000 33.278 10.261 107.924 

Fruit Intake -0.135 0.469 0.083 1 0.773 0.873 0.348 2.191 

Schistosoma Infection 1.585 0.523 9.185 1 0.002 4.880 1.751 13.604 

Table 4: Multivariate regression analysis of risk factors for colorectal cancer. 

After analyzing the behavioral risk factors into the single-

factor regression model, it was found that regular 

consumption of vegetables was an important protective 

factor for colon lesions, whereas schistosomiasis infection 

was a risk factor for the occurrence of colon lesions. 

Furthermore, the variables in the questionnaire were 

included in the univariate regression analysis. The 

following variables were included in the univariate 

regression analysis: Smoking, second-hand smoking 

schistosomiasis infection history, milk-drinking and eating 

habits. Next, the stepwise regression method was used for 

analysis. Results showed that the history of Schistosoma 

japonicum infection was an important risk factor for the 

high incidence of colorectal cancer in elderly residents in 

Qingpu District, Shanghai Municipal. Moreover, intake of 

more vegetables was an important protective factor for 

colorectal cancer. Notably, there were significant 

differences between the groups with regard to both factors 

(Table 2 - Table 4). 

DISCUSSION 

The findings of this study suggest that conducting free 

community colorectal cancer screening for older people 

aged 50 years - 74 years in the communities and focusing 

on changes in bowel blood and lifestyle habits can help 

identify colorectal polyps, adenomas, and early tumor 

patients. Results showed that community living habits such 

as eating more fruits and vegetables, drinking milk in 

moderation, no smoking, and drinking less alcohol can help 

to reduce the occurrence of colorectal lesions. In addition, 

red meat intake, excessive fat intake, trauma, and family 

history are risk factors for colorectal cancer. 

A local survey among the elderly in Qingpu District 

community showed that the colorectal lesions were more 

significant after schistosomiasis infection, the prevalence 

of colorectal cancer was higher than those non-

schistosomiasis infection, and the prevalence of colorectal 

cancer in schistosomiasis infected people was more than 10 

times higher than that of non-schistosomiasis infected 
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people. Qingpu District is in the terrain of Jiangnan, which 

was one of the areas hardest hit by schistosomiasis 

infection. However, although the Shanghai Municipal 

officially announced the elimination of schistosomiasis in 

1987, there are currently more than 1,000 patients with 

advanced schistosomiasis infection in the Qingpu District. 

Colorectal cancer screening found that intestinal 

calcification of schistosoma eggs, polyps, and tumor 

condition were more serious in individuals who had a 

history of schistosomiasis infection. Herein, multivariate 

regression analysis revealed that schistosomiasis infection 

was an important risk factor for colorectal cancer. This is 

consistent with previous studies that reported that Japanese 

schistosomiasis infection can induce changes in intestinal 

inflammation, ultimately resulting in colorectal cancer in 

the long-term. 

It should be noted that Japan schistosomiasis infection has 

had a great impact in Southeast Asia countries such as 

Vietnam, Malaysia and others [12], and the Yangtze River 

area in China. Currently, some areas in China, including 

Jiangxi, Hunan, Hubei, and GuangDong areas, have new 

schistosomiasis infection. This study found that early 

detection of schistosomiasis intestinal lesions can lead to 

early diagnosis of colorectal cancer, which can aid in early 

treatment and timely follow-up. Therefore, it is of great 

public health significance to carry out early targeted 

screening for colorectal cancer.  

Schistosoma japonicum infections are common in China 

and Southeast Asia countries. Previous studies reported 

that the schistosoma parasite lives in the liver and can 

easily cause liver lesions [13,14]. In addition, schistosoma 

eggs calcify in colorectal regions. However, although 

schistosoma infections can cause splenomegaly and 

dwarfish pathological manifestations [15], its involvement 

in colorectal cancer has not yet been shown. In this study, 

calcified schistosoma eggs were detected in some patients 

with colorectal lesions, usually accompanied by a history 

of schistosoma infection.  The findings of this study 

suggest that the deposition and calcification of schistosoma 

eggs in the colorectal region may induce colorectal 

inflammation, ultimately leading to the occurrence of 

colorectal cancer. However, further studies should be 

conducted to verify this hypothesis. It has also been 

reported that colorectal cancer may result from changes in 

the gene expression of colorectal cells upon mechanical 

and biological stimulation generated by schistosoma eggs 

in the intestine [16]. 

Approximately 1% of patients with colorectal adenoma 

will undergo malignant transformation after several years 

or decades [17]. In this study, the incidence rate of 

colorectal adenoma was 1134.64/100,000, suggesting that 

the incidence of colorectal cancer could be reduced through 

early detection and treatment. Moreover, the mean time for 

occurrence of colorectal lesions after schistosoma infection 

was 38.60 ± 2.77 years and the shortest time prior to onset 

of colorectal lesion was 34 years, indicating that chronic 

schistosoma infection could lead to colorectal lesions. 

The results of this screening further showed that patients 

with Schistosoma japonicum infection had significantly 

more positive FOBT compared to the general population, 

and this disparity was accompanied by a higher incidence 

of colorectal cancer. Collectively, these findings suggest 

that routine follow-up fibro-colorectaloscopy and FOBTs 

should be performed for patients with schistosoma 

infections to discover early lesions. 

CONCLUSION 

In conclusion, this study has shown that patients with early 

colorectal cancer can be effectively diagnosed through 

organized community events and proactive colorectal 

cancer screening, thereby resulting in significant social 

benefits and reduced treatment costs. In addition, proactive 
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colorectal cancer screening can effectively reduce the 

medical care, and follow-up costs incurred by families and 

the society at large. 
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