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Report on Childhood Obesity in China (7)  
Comparison of NCHS and WGOC1 

YI-QUN XU, CHENG-YE JI#, AND COOPERATIVE STUDY ON CHILDHOOD OBESITY： 
WORKING GROUP ON OBESITY IN CHINA* 

Institute of Child and Adolescent Health, Peking University of Health Science Center,  
Beijing 100083, China 

Objective  To test the validity of Working Group on Obesity in China (WGOC) reference in screening childhood obesity 
using obesity-related metabolic syndrome (MS) and its components as disease risk evidence.  Methods  A total of 2020 
adolescents (1007 boys and 1013 girls) aged 14-16 years were sampled in Beijing, China. Anthropometric and biochemical 
measurements, as well as blood pressure parameters were available. Prevalence of overweight/obesity and related MS risk 
factors were analyzed across different body mass index (BMI) categories. The sensitivity and specificity of the WGOC cut-offs 
were compared with those of National Central Health Statistics (NCHS).  Results  Significantly high prevalence of MS and 
its components were found both in the obesity and overweight groups, which were classified by the WGOC and NCHS 
references. Similar distribution pattern of MS risk factors existed among different BMI categories, but the frequency and 
clustering of these factors in the obesity group classified by the NCHS were much higher. Owing to its irrelevant high cut-offs 
for overweight/obesity (especially for girls since the mid- adolescence), the NCHS reference had a high specificity but a low 
sensitivity. By contrast, the WGOC reference with a high sensitivity (90.1% for boys and 89.2% for girls) and a relative high 
specificity (96.4% and 92.8% for obese boys and girls, 78.1% and 68.9% for overweight boys and girls respectively) was more 
suitable to support the need for early screening, intervention, and treatment of childhood obesity in China.  Conclusion  High 
sensitivity is more important than specificity in choosing appropriate screening tools for childhood obesity. Validity test 
demonstrates that it is rational to use the WGOC reference, established on the basis of the Chinese own reference population as 
a uniform screening tool for childhood obesity, which can effectively overcome the unnecessary treatment and psychosocial 
implications of stigmatization caused by misclassification. 

Key words: Body mass index; Childhood obesity; Overweight; Metabolic syndromes; Validity 

 

REFERENCES 

1. Flegal K M, Carroll M D, Ogden C L, et al. (2002). Prevalence 
and trend in overweight among US adolescents, 1999-2000. 
JAMA 288(14), 1728-1732. 

2. Ji C Y, Working Group on Obesity in China (WGOC) (2007). 
Report on childhood obesity in China (6) Prevalence and trends 
of overweight and obesity in Chinese urban school-age children 
and adolescents, 1985-2000. Biomed Environ Sci 20(1), 1-10. 

3. Fu W P C, Lee H C, Ng C J, et al. (2003). Screening for 
childhood obesity: international vs population-specific 
definitions. Which is more appropriate? Int J Obes 27(9), 
1121-1126. 

4. CDC/NCHS (2000). CDC GROWTH CHARTS; UNITED 
STATES. www.cdc. gov/growth.charts 

5. Cole T J, Bellizzi M C, Flegal K M, et al. (2000). Establishing 
a standard definition for child overweight and obesity 
worldwide: international survey. BMJ 320(7244), 1240-1243. 

6. Ma G S, Li Y P, Hu X Q, et al. (2006). Report on childhood 

obesity in China (2): Verification of BMI classification 
reference for overweight and obesity in Chinese children and 
adolescents. Biomed Environ Sci 19(1), 1-7.  

7. Lobstein T, Baur L, Uauy R, et al. (2004). Obesity in children 
and young people: a crisis in public health. Obesity Review 
5(suppl 1), 4-85. 

8. Ko G T, Tang J, Chan J C, et al. (2001). Lower BMI cut-off 
value to define obesity in Hong Kong Chinese: an analysis 
based on body fat assessment by bioelectrical impedance. Br J 
Nutr 85, 239-242. 

9. Ji C Y, Working Group on Obesity in China (WGOC) (2005). 
Report on childhood obesity in China (1) Body mass index 
reference for screening overweight and obesity in Chinese 
school-age children. Biomed Environ Sci 18(6), 390-400. 

10. Chinese National SSCH Association (2002). 2000 Chinese 
National Survey on Student’s Constitution and Health. Beijing: 
High Education Publishing, pp.19-46.  

11. Wang W, Wang K, Chen C, et al. (2004). The study on 
relationship of body mass index and blood pressure in children 
and adolescents of Beijing. Chin J Epidemiol 25(2), 109-112. 

12. Zhai F Y, Zhang L W, Wang C, et al. (2004). Validation of 
lipids on body mass index reference recommended by Working 

 

1This research was supported by International Life Sciences Institute, Focal Point in China.  
#Correspondence should be addressed to Cheng-Ye JI, Tel: 86-10- 82802344, Fax: 86-10- 82801178, E-mail: jichengye@263.net 
*Working Group on Obesity in China, International Life Sciences Institute, Focal Point in China. 
Biographical note of the first author: Yi-Qun XU, female, Ph. D. course, Institute of Child and Adolescent Health, Peking University 

Health Sciences Center. 

0895-3988/2008 
CN 11-2816/Q 
Copyright © 2008 by China CDC 

271 



COMPARISON OF NCHS AND WGOC 

 

277

Group on Obesity in China, ILSI. Chin J Epidemiol 25(2), 
117-119. 

13. National High Blood Pressure Education Program Working 
Group on Hypertension Control in Children and Adolescents. 
(1996). Update on the 1987 Task Force Report on High Blood 
Pressure in Children and Adolescents: a working group report 
from the National High Blood Pressure Education Program. 
Pediatrics 98(10), 649-658.  

14. Cook S, Weitzman M, Auinger P, et al. (2003). Prevalence of a 
metabolic syndrome phenotype in adolescents. Arch Pediatr 
Adolesc Med 157(8), 821-827. 

15. Eisenmann J C (2005). Waist circumference percentiles for 
7-to-15-year-old Australian children. Acta Paediatr 94(9), 
1182-1185. 

16. Wang Y, Wang J Q (2002). A comparison of international 
references for the assessment of child and adolescent 
overweight and obesity in different population. Eur J Clin Nutr 
56(10), 973-982. 

17. Landis J R, Koch G G (1977). The measurement of observer 
agreement for categorical data. Biometrics 33(2), 159-174.  

18. Chen C M (2004). Don’t loss the good chance for prevention 
and cure of childhood obesity in early stages. Chin J Epidemiol 
25(2), 95-96.  

19. Guillaume M (1999). Defining obesity in childhood: current 
practice. Am J Clin Nuru 70(suppl 1), 126S-130S. 

20. Kain J, Uauy R, Vio F, et al. (2002). Trends in overweight and 
obesity prevalence in Chilean children: comparison of three 
definitions. Eur J Clin Nutr 56(3), 200-204. 

21. Reilly J J, Dorosty A R, Emmett P M, et al. (2000). 
Identification of the obese child: adequacy of the body mass 
index for clinical practice and epidemiology. Int J Obes 24(12), 
1623-1627. 

22. Ji C Y, Sun J L (2004). Analysis on the epidemiological status 
of obesity and overweight in Chinese students and the epidemic 
changes in recent 15 years. J Pek. Univ. (Health Sci) 36(2), 
194-197. 

23. Wu Y H, Ma G S, Hu Y H, et al. (2006). The current 
prevalence status of overweight and obesity in China: data from 
the Chinese Nutrition and Health Survey. Chin J Prev Med 
39(5), 316-320. 

24. Deurenberg P, Deurenberg-Yap M, Foo L F, et al. (2003). 
Differences in body composition between Singapore Chinese, 
Beijing Chinese and Dutch children. Eur J Clin Nutr 57(3), 
405-409.  

25. Wang J, Thornton J C, Burastero S, et al. (1996). Comparisons 
for body mass index and body fat percent among Puerto Ricans, 
blacks, whites and Asians living in the New York city area. 
Obes Res 4(4), 377-384. 

26. World Health Organization Expert Consultation (2004). 
Appropriate body mass index for Asian populations and its 
implications for policy and intervention strategies. The Lancet 
363, 157-163. 

27. Chen C M, Kong L Z, Wen Z M, et al. (2004). The guidelines 
for prevention and control of overweight and obesity in Chinese 
adult. Biomed Environ Sci 17 (Suppl), 1-36. 

28. Esmaillzadeh A, Mirmiran P, Azadbakht L, et al. (2006). High 
prevalence of the metabolic syndrome in Iranian adolescents. 
Obes 14(3), 377-382. 

29. Zhou B F, Working Group on Obesity in China (WGOC). 
(2007). Predictive values of body mass index and waist 
circumference for risk factors of certain related disease in 

Chinese adults: study on optimal cut-off points of body mass 
index and waist circumference in Chinese adults. Biomed 
Environ Sci 15(1), 83-95. 

30. Flegal K M, Ogden C L, Wei R, et al. (2001). Prevalence of 
overweight in US children: comparison of US growth charts 
from the Centers for Disease Control and Prevention with other 
reference values for body mass index. Am J Clin Nutr 73(6), 
1086-1093. 

31. Janssen I, Katzmarzyk P T, Srinivasan S R, et al. (2005). Utility 
of childhood BMI in the prediction of adulthood disease: 
comparison of national and international references. Obes Res 
13(6), 1106-1115. 

32. Srinivasan S R, Myers L, Berenson G S (2002). Predictability 
of childhood adiposity and insulin for developing insulin 
resistance syndrome (syndrome X) in young adulthood: the 
Bogalusa Heart Study. Diabetes 51(1), 204-209. 

33. Berenson G S, Sathanur R S, Weihang B, et al. (1998). 
Association between multiple cardiovascular risk factors and 
atherosclerosis in children and young adults. N Eng J Med 
338(23), 1650-1656. 

34. Sung R Y, Yu C C, Choi K C, et al. (2007). Waist 
circumference and body mass index in Chinese children: cutoff 
values for predicting cardiovascular risk factors. Int J Obes 
31(3), 550-558. 

35. Cheung Y B, Machin D, Karlberg J, et al. (2004). A 
longitudinal study of pediatric body mass index values predicted 
health in middle age. J Clin Epidemio 57(12), 1316-1322. 

36. de Ferranti S D, Gauvreau K, Ludwig D S, et al. (2004). 
Prevalence of the metabolic syndrome in American adolescents: 
findings from the Third National Health and Nutrition 
Examination Survey. Circulation 110(16), 2494-2497. 

37. Duncan G E, Li S M, Zhou X H (2004). Prevalence and trends 
of a metabolic syndrome phenotype among U.S. Adolescents, 
1999-2000. Diabetes Care 27(10), 2438-2443.  

38. Druet C, Dabbast M, Baltakse V, et al. (2006). Insulin 
resistance and the metabolic syndrome in obese French children. 
Clin Endocrinol 64(6), 672-678. 

39. Pietrobelli A, Faith M S, Allison D B, et al. (1998). Body mass 
index as a measure of adiposity among children and adolescents: 
a validation study. J Pediatr 132(2), 204-210. 

40. Zimmermann M B, Gubeli C, Puntener C, et al. (2004). 
Detection of overweight and obesity in a national sample of 
6-12-y-old Swiss children: accuracy and validity of reference 
values for body mass index from the US Centers for Disease 
Control and Prevention and the International Obesity Task 
Force. Am J Clin Nutr 79(5), 838-843. 

41. Zhang Q, Du W Q, Hu, X Q, et al. (2004). The relation between 
body mass index and percentage body fat among Chinese 
adolescent living in urban Beijing. Chin J Epidemiol 25(2), 
113-117. 

42. Li S, Zhang M, Yang S, et al. (2005). Age- and sex-specific body 
composition of Chinese children. Acta Paediatr 94(8), 1139-1142. 

43. Dubose K D, Stewart E E, Charbonneau S R, et al. (2006). 
Prevalence of the metabolic syndrome in elementary school 
children. Acta Paediatr 95(8), 1005-1011. 

 
(Received September 11, 2007    Accepted April 28, 2008) 

 


