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Establishment and validation of a scoring system for estimating advanced colorectal neoplasm risk in average-

risk population in southern Jiangsu province

CHEN Guo-chang” , MAO Bo-neng, PAN Qi, LIU Qian, XU Xin-fang, NING Yue-ji

Department of Gastroenterology, Yixing Hospital, Jiangsu University, Wuxi 214200, Jiangsu, China

[Abstract] Objective To develop a scoring system for estimating advanced colorectal neoplasm risk in average-risk
population in southern Jiangsu province, and to evaluate its screening efficiency. Methods An average-risk population of
colorectal neoplasm in southern Jiangsu province, who underwent colonoscopy, was included in this study. All participants were
asked to complete a questionnaire on demographic characteristics, medical history, smoking, alcohol consumption, dietary
intake, and other factors that may be associated with advanced neoplasms. A multivariable logistic regression method was used
to identify independent predictors of advanced neoplasms. A scoring system was developed from the logistic regression model by
using a regression coefficient-based scoring method, and then was internally validated. The screening efficiency of the scoring
system was assessed by its calibration, discrimination, and accuracy. Results A total of 905 average-risk participants were
included in this study. The scoring system comprised 5 variables (age, sex, coronary artery disease, egg intake, and defecation
frequency) , with scores ranging from 0 to 10. The system had good calibration (P=0. 205) and good discrimination (area under
the receiver operating characteristic curve = 0. 75, 95% confidence interval; 0. 69-0. 82). If score 2. 5 was used as the screening
cut-off value, the sensitivity, specificity, accuracy rate, positive predictive value, negative predictive value, positive likelihood
ratio, and negative likelihood ratio were 93.8%, 47.6%, 50.1%, 9.1%, 99.3%, 1.79, and 0. 13, respectively. Among the
participants with low-risk (0-2) or high-risk (>>2) scores, the risks of advanced neoplasms were 0. 7% and 9. 1% (P<C0.001),
respectively. If colonoscopy was used only for persons with high risk, 93. 8% of persons with advanced neoplasms would be

detected while the number of colonoscopies would be reduced by 45. 4%. Conclusion The scoring system in this study has
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satisfactory screening efficiency and can be used for preliminary screening of advanced colorectal neoplasms in average-risk

population in southern Jiangsu Province.

[Key words] colorectal neoplasms; colonoscopy; cross-sectional studies; screening; risk factors
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Tab 1 Univariate and multivariable analyses of risk factors for advanced colorectal neoplasm
) Total Advanced Non-advanced ‘ . . .
Variable (N=905) neoplasm neoplasm P value*  Adjusted ORP>  95% CIP P value®
(N=48) (N=857)
Variables n( %)
Sex 0. 002
Male 393 31(7.9) 362(92. 1) 2.43 1.30-4. 56 0. 005
Female 512 17(3.3) 495(96. 7) 1
Education 0. 066
Tlliteracy &. primary 430 29(6.7) 401(93.3)
= Middle 475 19(4.0) 456(96.0)
Hypertension 0.042
Yes 211 17(8. 1) 194(91.9)
No 694 31(4.5) 663(95.5)
Diabetes mellitus 0. 814
Yes 44 2(4.5) 42(95.5)
No 861 46(5. 3) 815(94. 7)
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] Total Advanced Non-advanced ‘ . ) )
Variable (N=905) neoplasm neoplasm P value*  Adjusted OR" 95% CI® P value®
(N=48) (N=857)
Hyperlipemia 0. 843
Yes 33 1(3.0) 32(97.0)
No 872 47(5.4) 825(94. 6)
Coronary artery disease 0.008
Yes 16 4(25.0) 12(75.0) 5.18 1.51-17.68 0. 009
No 889 44(4.9) 845(95. 1) 1
Gastric operation 1. 000
Yes 17 0¢0.0) 17(100. 0)
No 888 48(5.4) 840(94. 6)
Gallbladder operation 0. 455
Yes 50 1(2.0) 49(98.0)
No 855 47(5.5) 808(94. 5)
Appendix operation 0. 848
Yes 78 5(6.4) 73(93.6)
No 827 43(5.2) 784(94. 8)
Aspirin use 0.909
Any 21 1(4.8) 20(95.2)
Never 884 47(5.3) 837(94.7)
Smoking 0.175
Yes 210 15(7. 1D 195092.9)
No 695 33(4.7) 662(95.3)
Drinking 0. 009
Yes 143 14(9.8) 129(90. 2)
No 762 34(4.5) 728(95.5)
Tea 0. 004
Regular 191 18(9. 4) 173(90. 6)
Occasional 714 30(4.2) 684(95. 8)
Physical activity 0.248
Mild 169 12(7. 1) 157(92.9)
Moderate & severe 736 36(4.9) 700(95. 1)
Green vegetable 0.046
Regular 880 44(5.0) 836(95.0)
Occasional 25 4(16.0) 21(84.0)
Fresh fruit 0. 559
Regular 472 27(5.7) 445(94. 3)
Occasional 433 21(4.8) 412(95. 2)
Milk 0. 359
Regular 88 7(8.0) 81(92.0)
Occasional 817 41(5.0) 776(95.0)
Egg 0. 044
Regular 419 29(6.9) 390(93. 1) 1.73 0. 94-3. 20 0.079
Occasional 486 19(3.9) 467(96. 1) 1
Pickled food 0.208
Regular 132 10(7.6) 122(92. 4)
Occasional 773 38(4.9) 735(95. 1)
Fried food 0.813
Regular 32 2(6.3) 30(93.7)

Occasional 873 46(5.3) 827(94.7)
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] Total Advanced Non-advanced ‘ . ) .
Variable (N=905) neoplasm neoplasm P value*  Adjusted OR"  95% CI® P value®
(N=48) (N=857)
Bamboo shoot 0. 338
Regular 195 13(6.7) 182(93. 3)
Occasional 710 35(4.9) 675(95. 1)
Red meat® 0. 894
Regular 630 33(5.2) 597(94. 8)
Occasional 275 15(5.5) 260(94.5)
White meat? 0. 757
Regular 642 35(5.5) 607(94.5)
Occasional 263 13(4.9) 250(95. 1)
Defecation frequency 0.062
1 time per 2 days or more 219 17(7.8) 202(92. 2) 2.12 1.12-4.01 0.021
1 or more times a day 686 31(4.5) 655(95. 5) 1
Continuous variables =+
Age (year) 905 62.749.7 56.2+10.0 <20. 001 1. 06 1.03-1.09 <C 0.001
BMI (kg * m™?) 905 23.3%2.5 23.37%3.0 0. 892

*: P values refer to comparison between advanced colorectal neoplasm and non-advanced colorectal neoplasm groups in the uni-

variate analysis; ": For variables not significant in the logistic regression model, multivariable data are not shown; ¢: Red meat

includes beef, pork, and lamb; *. White meat includes fish, chicken, and duck. BMI: Body mass index
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Tab 2 Predictors of advanced colorectal neoplasms in the new logistic regression model and the associated scoring system

Variable Regression coefficient Adjusted OR 95% CI P value Points assigned

Age (year)

40-49 1 0

50-59 0.689 1. 99 0. 68-5. 83 0.208 1

60-69 1.162 3.20 1.16-8. 82 0.025 2

> 69 1.919 6.81 2.32-20.05 < 0.001 3
Sex

Female 1 0

Male 0. 899 2.46 1.31-4.62 0. 005 2
Coronary artery disease

No 1 0

Yes 1.634 5.13 1.50-17.51 0. 009 3
Egg

Occasional 1 0

Regular 0.549 1.73 0. 94-3. 20 0. 080 1
Defecation frequency

1 or more times a day 1 0

1 time per 2 days or more 0. 744 2.11 1.11-3.99 0.022 1
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Tab 3 Risk for advanced colorectal

neoplasm by risk score and risk category

’I(‘JO\;(){I neoﬁgg’riln;u({%) NNS®

Risk score

0 54 0¢0.0)

1 154 2(1.3)

2 203 1€0.5)

3 188 13(6.9)

4 152 13(8.6)

5 93 6(6.5)

6 49 9(18.4)

7 10 4(40.0)

8 1 0¢0.0)

9 1 0¢0.0)
Risk category

Low (0-2) 411 300.7) 137

High (>2) 494 45(9. 1) 11

Total 905 48(5. 3) 19

*; Defined as the number of participants who should un-
dergo colonoscopic screening to identify 1 patient with ad-

vanced colorectal neoplasms
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Tab 4 Comparison between our scoring system and other scoring systems

Number of

Area under

Prediction system variables Score range ROC curve 95% CI P value®
Chen et al (this study) 5 0-10 0.75 0.69-0. 82
Cai et all®] 8 0-14 0. 65 0.58-0.72 0.036
Betés et all'!! 3 0-8 0.71 0.64-0. 78 0.342
Lin et all!?] 3 0-6 0.71 0.64-0.77 0.312

*: P value refers to comparison between scoring system and other scoring systems
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