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Noncommunicable chronic diseases (NCDs), such as 
cardiovascular disease (CVD), diabetes, cancers, and 
osteoporosis, are the leading causes of death and health 
costs. According to the 2020 Report on Chinese Resident’s 
Chronic Disease and Nutrition, NCDs account for 88.5% 
of China’s disease burden in 2019, more than all other 
causes combined. Great achievements have been made in 
reducing NCD-related mortality in high-income countries, 
whereas the health and socioeconomic burden caused 
by NCDs, particularly for CVD, continue to increase in 
China.1 In 2017, the Chinese State Council issued the 
“Medium-to-Long Term Plan of China for the Prevention 
and Treatment of Chronic Diseases (2017–2025)”, which 
aims to reduce by 20% of premature mortality from NCDs 
by 2025.2 However, with the rapid economic growth 
and urbanization and the accelerated population aging 
over the last three decades, the prevalence of obesity and 
other NCD-related risk factors in adults is continuously 
rising and needs more attention. Conventional strategies 
targeting NCD risk factors in middle and old ages are far 
from sufficient to curb the growing burden from NCDs. 
There is growing evidence that life-course approaches that 
consider prevention and control of NCDs at an early life, 
particularly in childhood, may be an optimal strategy to 
reduce huge disease burden from NCDs.

NCDs are characterized by long duration and generally 
slow progression. Although clinical manifestations of 
many NCDs often occur from middle age, the pathogenic 
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process of NCDs has begun early in life. Atherosclerosis 
is the pathological basis of CVD. Autopsy studies of 
young people, including the Bogalusa Heart Study and 
the Pathobiological Determinants of Atherosclerosis in 
Youth3-6, have shown that fatty streaks and fibrous plaques 
in the aorta and coronary arteries are present in adolescents 
and young adults, and the subclinical vascular changes are 
correlated with the presence of cardiovascular risk factors 
including obesity, elevated blood pressure, dyslipidemia, 
diabetes mellitus and cigarette smoking. These findings 
suggest that the atherosclerosis process originates from 
childhood and risk factor intervention in youth might delay 
the process of atherosclerotic alteration and thus reduce 
future CVD risk. Osteoporosis is another significant 
chronic disease, and the development of osteoporosis 
also stems from childhood. Studies have shown that bone 
mineral accrual in childhood and adolescence predicts 
adult bone health, and 40% of bone mass is acquired 
during adolescence, 90% of bone mass is accumulated by 
18 years, and childhood low bone mass predicts future risk 
of osteoporosis.7

Unfortunately, many NCD-related risk factors among 
children and adolescents, particularly for obesity and its 
related risk factors, are prevalent in China and continue 
to deteriorate as a consequence of unhealthy lifestyles 
including poor dietary habits and lack of physical activity. 
Recent data from the Chinese National Survey on 
Students’ Constitution and Health showed that a marked 



4 wileyonlinelibrary.com/journal/ped4

increase has occurred in the prevalence of obesity in 
Chinese children and adolescents, particularly in rural 
areas, and the overall prevalence of overweight and 
obesity increased from 5.3% in 1995 to 20.5% in 2014.8 
Elevated blood pressure and dyslipidemia are among the 
most common consequences of childhood obesity. Data 
from the China Health and Nutrition Survey showed that 
the prevalence of elevated blood pressure defined using the 
2018 Chinese Hypertension Prevention and Treatment 
Guideline reference from 8.9% in 1991 to 20.5% in 
2015.9 Our meta-analysis showed that the prevalence of 
dyslipidemia among Chinese children aged 7–18 years 
was 31.6%.10 Unhealthy lifestyles are the root cause of 
obesity and many chronic health conditions, and healthy 
lifestyles can improve existing risk factors. According 
to the recommendation from World Health Organization, 
children aged 5–17 should accumulate at least 60 minutes 
of moderate- to vigorous-intensity physical activity daily, 
but only 23.8% of Chinese children and adolescents 
have 60 minutes or more of physical activity in 2014.11 
A multistage random study including 6974 children 
from six provincial capital cities showed that 46.1% of 
children regularly consumed sugar-sweetened beverage 
in 2010.12

To comprehensively evaluate cardiovascular health 
status, the American Heart Association defines ideal 
cardiovascular health for adults and youths based on 
seven health components, including four health behaviors 
(smoking, body mass index, physical activity and healthy 
diet score) and three health factors (total cholesterol, 
blood pressure and fasting plasma glucose).13 Using data 
from China Child and Adolescent Cardiovascular Health 
study conducted during 2013–2015 that included 13 395 
participants aged 6–18 years from 7 cities, we found that 
there was extremely low prevalence of ideal cardiovascular 
health defined as meeting all 7 ideal components (overall, 
0.5%; males, 0.5% and females, 0.4%).14 Of the 7 health 
behaviors/factors, ideal health diet was the least prevalent. 
Thus, there is an urgent need to take effective measures to 
improve cardiovascular health in children.

Many lifespan cohorts from serval countries, including 
ours, beginning in childhood with a follow-up into 
adulthood provide strong evidence that most of NCD 
risk factors moderately or strongly track from childhood 
to adulthood, which means that children with these risk 
factors often grow up to become adults also with these 
risk factors if no effective interventions are implemented. 
For instance, about one-third of obese preschool children 
are obese as adults, and about half of obese school-age 
children are obese as adults.15 Also, exposure to risk 
factors in childhood contributes to increased risks of 
many NCDs later in life. Using data from Beijing Blood 
Pressure Cohort study established in 1987 and with 
more than 20 years of follow-up, our several previous 
publications have shown that childhood adiposity was 

associated with increased risks of diabetes, metabolic 
syndrome and fatty liver,16,17 and childhood excess 
weight and elevated blood pressure play a dual burden 
on adult subclinical development of CVDs, including 
left ventricular remodeling and subclinical vascular 
alterations measured as intima-media thickness and 
pulse wave velocity.18,19 All these findings suggest 
that effective interventions targeting risk factors in 
childhood may reduce risk of future NCDs. 

Childhood is a critical period among all life stages 
and is characterized by rapid physical, neurological, 
and social development. During this period, individuals’ 
behavior habits including diet and exercise are being 
established. Once unhealthy behavioral habits are 
established at an early age, they will strongly track into 
adulthood without effective and timely intervention 
strategies. Thus, developing healthy lifestyle habits in 
childhood and maintaining them into adulthood will 
bring lifelong health benefits. Children and adolescents 
spend a lot of time in schools which is a good setting 
for monitoring NCD-related risk factors and carrying on 
health promotion activities. Appropriate school-based 
intervention approaches can foster healthy behaviors and 
effectively promote long-lasting health effects. 

Obesity is a significant risk factor for increased 
morbidity and mortality from many chronic diseases. 
Interventions targeting childhood obesity are important 
because childhood obesity can persist into adulthood 
and contributes to increased risks of CVD, diabetes, and 
other chronic diseases. To reduce health consequences 
of childhood obesity, Chinese six ministries and 
commissions, including the National Health Commission, 
Ministry of Education and the General Administration of 
Sport, issued an implementation plan for the prevention 
and control of obesity in children and adolescents in 
October 2020, and the overall goal is to reduce the average 
annual growth rate of overweight and obesity among 
children aged 0–18 years by 70 percent from the current 
baseline from 2020 to 2030.20 The plan asked parents, 
schools, medical institutions and the government to take 
their responsibilities in different sectors to jointly tackle 
the threat of childhood obesity epidemic.

In summary, many NCDs have their origins in youth, and 
exposure to risk factors in childhood contributes to the 
development of adult NCDs. Given the high prevalence 
of NCD-related risk factors in childhood, the intervention 
window for reducing NCDs should be shifted from 
adulthood to childhood. Effective intervention approaches  
promoting healthy lifestyle behaviors for Chinese young 
children urgently need to be developed to reduce the NCD 
burden. 

CONFLICT OF INTEREST
None.



5Pediatr Investig 2021 Mar; 5(1): 3-5

REFERENCES
 1. National Health and Family Planning Commission of 

the PRC. 2020 Report on Chinese resident’s chronic 
disease and nutrition. 2020. http://www.xinhuanet.com/
english/2020-12/24/c_139614125.htm. Accessed January 
20, 2021.

 2. Office of the State Council. Notice of the General Office of 
the State Council on printing and distributing the medium 
and long-term plan for the prevention and treatment 
of chronic diseases in China (2017–2025). 2017 (in 
Chinese). http://www.gov.cn/zhengce/content/2017-02/14/
content_5167886.htm. Accessed January 20, 2021.

 3. Newman WP 3rd, Freedman DS, Voors AW, Gard PD, 
Srinivasan SR, Cresanta JL, et al. Relation of serum 
lipoprotein levels and systolic blood pressure to early 
atherosclerosis. The Bogalusa Heart Study. N Engl J Med. 
1986;314:138-144.

 4. Berenson GS, Srinivasan SR, Bao W, Newman WP 3rd, 
Tracy RE, Wattigney WA. Association between multiple 
cardiovascular risk factors and atherosclerosis in children 
and young adults. The Bogalusa Heart Study. N Engl J Med. 
1998;338:1650-1656.

 5. McGill HC Jr, McMahan CA, Zieske AW, Malcom GT, 
Tracy RE, Strong JP. Effects of nonlipid risk factors on 
atherosclerosis in youth with a favorable lipoprotein profile. 
Circulation. 2001;103:1546-1550.

 6. McGill HC Jr, McMahan CA, Malcom GT, Oalmann MC, 
Strong JP. Effects of serum lipoproteins and smoking on 
atherosclerosis in young men and women. The PDAY 
Research Group. Pathobiological Determinants of 
Atherosclerosis in Youth. Arterioscler Thromb Vasc Biol. 
1997;17:95-106.

 7. Davies JH, Evans BA, Gregory JW. Bone mass acquisition 
in healthy children. Arch Dis Child. 2005;90:373-378.

 8. Dong Y, Jan C, Ma Y, Dong B, Zou Z, Yang Y, et al. 
Economic development and the nutritional status of Chinese 
school-aged children and adolescents from 1995 to 2014: an 
analysis of five successive national surveys. Lancet Diabetes 
Endocrinol. 2019;7:288-299.

 9. Ma SJ, Yang L, Zhao M, Xi B. Changing trends in the levels 
of blood pressure and prevalence of hypertension among 
Chinese children and adolescents from 1991 to 2015. Chin J 
Epidemiol. 2020;41:178-183. (in Chinese)

10. Ding W, Dong H, Mi J. Prevalence of dyslipidemia in 
Chinese children and adolescents: a meta-analysis. Chin J 

Epidemiol. 2015;36:71-77. (in Chinese)
11. Yan XJ, Luo DM, Zhang JS, Lei YT, Hu PJ, Song Y, et al. 

Comparison of status of physical activity time at school and 
influencing factors in students in China, 2010 and 2014. 
Chin J Epidemiol. 2020;41:373-378. (in Chinese)

12. Shang XW, Liu AL, Zhang Q, Hu XQ, Du SM, Ma J, et al. 
Report on childhood obesity in China (9): sugar-sweetened 
beverages consumption and obesity. Biomed Environ Sci. 
2012;25:125-132.

13. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, 
Appel LJ, Van Horn L, et al. Defining and setting national 
goals for cardiovascular health promotion and disease 
reduction: the American Heart Association’s strategic Impact 
Goal through 2020 and beyond. Circulation. 2010;121:586-
613.

14. Yan Y, Liu J, Zhao X, Cheng H, Huang G, Hou D, et 
al. Cardiovascular health in urban Chinese children and 
adolescents. Ann Med. 2019;51:88-96.

15. Serdula MK, Ivery D, Coates RJ, Freedman DS, Williamson 
DF, Byers T. Do obese children become obese adults? A 
review of the literature. Prev Med. 1993;22:167-177.

16. Liang Y, Hou D, Zhao X, Wang L, Hu Y, Liu J, et al. 
Childhood obesity affects adult metabolic syndrome and 
diabetes. Endocrine. 2015;50:87-92.

17. Yan Y, Hou D, Zhao X, Liu J, Cheng H, Wang Y, et al. 
Childhood adiposity and nonalcoholic fatty liver disease in 
adulthood. Pediatrics. 2017;139:e20162738.

18. Yan Y, Hou D, Liu J, Zhao X, Cheng H, Xi B, et al. 
Childhood body mass index and blood pressure in prediction 
of subclinical vascular damage in adulthood: Beijing blood 
pressure cohort. J Hypertens. 2017;35:47-54.

19. Yan Y, Liu J, Wang L, Hou D, Zhao X, Cheng H, et al. 
Independent influences of excessive body weight and 
elevated blood pressure from childhood on left ventricular 
geometric remodeling in adulthood. Int J Cardiol. 
2017;243:492-496.

20. National Health and Family Planning Commission of the 
PRC. Implementation plan for the prevention and control 
of obesity in children and adolescents. 2020 (In Chinese). 
http://www.nhc.gov.cn/jkj/s7916/202010/9357ae09af9f4ba8
850dacac5093e250.shtml. Accessed January 20, 2021.

How to cite this article: Yan Y, Mi J. Noncommunicable 
chronic disease prevention should start from childhood. Pediatr 
Investig. 2021;5:3-5. https://doi.org/10.1002/ped4.12254


