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Childhood obesity has emerged as a critical public health issue in the United States and many other
economically affluent and transitioning countries [1-3]. As the number of obese individuals has risen, so
have obesity-related conditions [2]. Hence, it is imperative for healthcare professionals to identify overweight

or obese children to provide appropriate counseling and treatment.

In affluent countries worldwide, there is a high prevalence of overweight and obesity in children [2,18].
Directly comparing prevalence rates between countries is challenging due to differences in definitions and
data collected at different times. The use of International Obesity Task Force (IOTF) standards generally
leads to lower prevalence estimates than other standards [19,20]. However, research employing comparable
statistics reveals particularly high rates (over 30 percent) in most North and South American countries, as
well as the United Kingdom, Greece, Italy, Malta, Portugal, and Spain [21]. Somewhat lower rates are
observed in Nordic countries, France, and Central Europe [2]. In Russia and most Eastern European
countries, the prevalence of overweight is lower (around 15 percent) but increasing. In China, the prevalence
of childhood overweight is approximately half that of the United States, but rates are significantly higher in

younger children than adolescents [22].

Trends

Globally, childhood overweight and obesity have increased over the last 50 years in various countries,
whether affluent or resource-poor. However, several higher-income countries have experienced recent
stagnation or decline in these trends [18]. The rate of childhood obesity growth in middle- and low-income
countries is approximately 30% higher than in high-income countries [32,33]. Stagnation in childhood
obesity prevalence has been reported in population studies in Australia [34,35] and France [36], while
declining rates were recorded in Germany [37], Switzerland [38], Spain [39], and Canada [40], as well as

among preschoolers in New Zealand [41].

Changes Related to Coronavirus Disease 2019 (COVID-19)

The COVID-19 pandemic has been associated with an increase in childhood obesity in several countries [42-
45]. For instance, in a California healthcare system, obesity prevalence increased across all age groups in the
first year of the pandemic, with the highest impact observed in children aged 5 to 11, where obesity
prevalence rose from 19% to 26% [42]. Similar trends were noted in a national sample [46]. Other studies
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indicate that the pandemic exacerbated obesity risk factors, disproportionately affecting urban and low-

income populations [45,47,48].

Environmental Factors

Childhood obesity is strongly influenced by environmental factors, whether sedentary lifestyle or higher
caloric intake. Specific environmental influences contribute to discussions and substantial research. While

these factors explain only part of obesity risk, they are crucial treatment targets as they are modifiable [70,71].

In our research context, it's essential to highlight the close connection between childhood obesity and the
surrounding environment. This can result from a sedentary lifestyle or excessive caloric intake relative to
children's needs. The specific effects of the environment on obesity are extensively explored in the literature
and supported by significant research. Although the environment can only partially explain childhood obesity
risk, it represents a crucial factor in treatment strategies as it is modifiable. This research focuses on
identifying and evaluating specific environmental factors contributing to the rising incidence of childhood

obesity with the goal of developing effective prevention and treatment approaches.

In this regard, we will examine the increasing trends in the glycemic index of foods, the impact of sugary
beverages, the effects of larger portion sizes for prepared foods and fast-food services, decreased family
presence during meals, reduced levels of structured physical activity, and increased screen time for computer,
electronic, or digital gaming activities. Additionally, we will scrutinize the nutritional content of school meals
and the impact of elements of the built environment, such as the availability of sidewalks and playgrounds.
All these aspects will be addressed from the perspective of their contribution to the increasing rates of

childhood obesity.

Sugar-Sweetened Beverages

Increasing evidence suggests that the consumption of sugar-sweetened beverages, including fruit juices,
plays a significant role in the development of obesity in certain groups [81-83]. According to representative
national surveys for U.S. children, sugar-sweetened beverages provide an average of 270 kilocalories per
day, representing between 10 and 15 percent of the total caloric intake [84]. A randomized study highlighted
that reducing the consumption of sugar-sweetened beverages in overweight and obese adolescents led to a
modest decrease in body mass index (BMI) [85]. In another randomized study conducted on children aged 5
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to 12, mostly with normal weight, daily consumption of artificially sweetened beverages was associated with

lower weight gain and fat accumulation compared to the consumption of sugar-sweetened beverages [86].

In all these studies, the observed effect size was relatively small. However, these findings support the idea
that population-level interventions targeting the reduction of sugar-sweetened beverage consumption through
means such as changes in school or public policies, including taxing these products, can bring significant
benefits [87-91].

Recreational Screen Time

Devices and the format of media screen usage are continually evolving, and their recreational use (i.e.,
outside of school or academic activities) should be appropriately considered when establishing clinical goals.
A randomized study suggests that a significant reduction in media screen usage can enhance the effectiveness

of physical activities [92].

Research associating screen time with obesity has also focused on specific types of media:

Television: TV watching is probably the most well-established environmental influence on childhood obesity
development. Time spent in front of the TV or even the presence of a TV in a child's room correlates directly
with the prevalence of obesity in children and adolescents [93-99], although some studies have reported a
weaker correlation [100-102]. Effects may persist into adulthood: in two longitudinal studies on cohorts, it
was observed that watching TV starting at >5 years old was independently associated with increased BMI at

ages 26-30 [103,104]. Several mechanisms have been proposed to explain this association [105-108]:

Replacement of physical activity: Time spent in front of media screens may replace physical activity,

contributing to the increased risk of obesity.

Depression of metabolic rate: Prolonged exposure to media screens may lead to a decrease in the metabolic

rate, favoring fat accumulation.

Adverse effects on diet quality: Another possible mechanism is related to the negative effects of media

screens on diet quality. It is theorized that food advertisements and exposure to food content during viewing

can influence food consumption, independent of hunger.

TV effects on sleep: Time spent in front of the TV may affect sleep quality, negatively influencing weight
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regulation.

A study provides evidence that the effects of TV on obesity are primarily mediated by changes in caloric
intake. In a randomized study, reducing screen time (TV and computer) for four- to seven-year-old children
with overweight led to a decrease in both BMI and caloric intake over two years, with no significant changes
in physical activity [106]. Similar associations between TV time and caloric intake were highlighted in

studies with older youth or those without overweight [109].

Video Games: The use of electronic games has also been associated with childhood obesity [110,111].
However, the effect appears to be less robust than for TV watching [112,113]. This may be because many
video games include body movements that require energy expenditure [114]. Nevertheless, an observational
study in children aged 10 to 13 revealed an association between an increase in video game usage and an
elevated risk of overweight [115]. In a study on adolescents, the presence of a TV or computer in the
bedroom, along with more extended playing time, was independently associated with an increased risk of

overweight [116].

Built Environment

Elements of the built environment, such as the availability of sidewalks, parks, and playgrounds, influence
physical activity levels in children [119,120]. A cross-sectional study conducted in a large cohort of U.S.
children reported that neighborhoods with more parks or playgrounds had a lower prevalence of obesity
[121]. Other studies have corroborated these findings, emphasizing the importance of safe and accessible
spaces for outdoor activities [122,123]. In addition to recreational spaces, the design of neighborhoods and
the presence of sidewalks also impact physical activity levels. A systematic review highlighted that
neighborhood walkability is associated with increased physical activity and lower obesity rates in children
and adolescents [124].

School Environment

Schools play a vital role in shaping the behavior and health of children, including dietary habits and physical
activity levels [129,130]. The school environment significantly influences childhood obesity, and
interventions targeting this setting have the potential for substantial impact. Several aspects of the school

environment are critical in understanding and addressing childhood obesity:
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School Meals: The nutritional content of school meals is a crucial factor in the development and prevention
of childhood obesity. A systematic review found that interventions aimed at improving the nutritional quality
of school meals had a positive impact on children's dietary behaviors and weight status [133]. In the United
States, the National School Lunch Program (NSLP) provides subsidized meals to over 30 million children
each school day, making it a critical component of children's diets [134]. However, the nutritional quality of
school meals has been a subject of debate, with concerns raised about excessive calories, added sugars, and
inadequate fruit and vegetable servings [135,136]. Addressing the nutritional content of school meals is a
key strategy in the battle against childhood obesity.

Physical Education and Activity: Physical education (PE) is an essential component of the school
environment that can contribute to the prevention of childhood obesity. A systematic review and meta-
analysis found that increased time dedicated to PE was associated with improvements in body mass index
(BMI) and overall physical activity levels among school-aged children [137]. However, challenges exist in
ensuring that all children receive an adequate amount of PE, as disparities may exist based on factors such
as socioeconomic status and school resources [138]. Implementing policies and interventions that prioritize
and enhance PE in schools is crucial for addressing childhood obesity.

Screen Time in Schools: The prevalence of screen time in schools has risen with increased access to

technology. While technology can offer educational benefits, excessive screen time in schools may contribute
to sedentary behavior and potentially impact childhood obesity. It is essential to strike a balance between
leveraging technology for educational purposes and ensuring that students engage in sufficient physical
activity during the school day. [139]Addressing screen time policies in schools is an integral part of a

comprehensive approach to childhood obesity prevention.

Future Directions

As childhood obesity remains a complex and multifaceted issue, ongoing research is essential to further our
understanding and inform effective prevention and intervention strategies. Several areas warrant attention in

future investigations:

Genetic and Epigenetic Factors: Research exploring the genetic and epigenetic factors contributing to

childhood obesity can provide valuable insights into individual susceptibility and potential targeted

interventions.[135] Understanding the interplay between genetics, epigenetics, and environmental influences
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is crucial for developing personalized approaches to obesity prevention and treatment.

Cultural and Socioeconomic Influences: Examining the impact of cultural and socioeconomic factors on

childhood obesity rates is vital for addressing health disparities. Tailoring interventions to specific cultural
contexts and considering socioeconomic determinants can enhance the effectiveness of obesity prevention

strategies.

Community-Based Interventions: Collaborative efforts involving communities, schools, healthcare

providers, and policymakers are essential for successful childhood obesity prevention. Community-based
interventions that integrate multiple stakeholders and address environmental, social, and cultural factors can

create sustainable and impactful changes.

Digital Health Solutions: The integration of digital health technologies, such as mobile applications and

wearable devices, holds promise for childhood obesity prevention and management. These technologies can
facilitate behavior tracking, provide personalized feedback, and offer educational resources to children and

their families.

Policy Advocacy: Advocating for evidence-based policies at local, national, and global levels is crucial for
creating environments that support healthy behaviors. Policy initiatives related to nutrition, physical activity,

and screen time regulations can significantly contribute to childhood obesity prevention.

Traditional Chinese Medicine (TCM) Diagnosis of Childhood Obesity

In Traditional Chinese Medicine (TCM), childhood obesity is understood through the lens of imbalances in
the body's vital energy (Qi), the flow of blood, and the harmony of organ systems. TCM diagnoses are based
on patterns of disharmony, considering factors such as constitution, lifestyle, and emotional well-being.[139]

1. Spleen and Stomach Imbalance:
- Etiology:

- Dietary Factors: Excessive consumption of greasy, sweet, and processed foods can weaken the Spleen,

leading to Dampness and Phlegm accumulation.

- Sedentary Lifestyle: Lack of physical activity contributes to a sluggish metabolism, hindering the Spleen's

transformative functions.
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- Emotional Stress: Chronic stress or worry can weaken the Spleen Qi, affecting its ability to transport
nutrients.[140]

2. Liver Qi Stagnation:
- Etiology:
- Emotional Factors: Frustration, anger, or unresolved emotions can lead to Liver Qi stagnation.

- Irregular Lifestyle: Disruptions in daily routine, lack of regular exercise, and poor sleep can contribute to
stagnant Qi flow.

- Unhealthy Diet: Consumption of spicy or greasy foods may exacerbate Liver Qi stagnation.[141]

3. Kidney Yang Deficiency:
- Etiology:

- Constitutional Weakness: Some individuals may have a constitutional predisposition to Kidney Yang
Deficiency.

- Excessive Cold Exposure: Prolonged exposure to cold environments or consumption of cold foods weakens
Kidney Yang.

- Overexertion: Excessive physical or sexual activity can deplete Kidney Yang[140].

4. Blood Stasis and Phlegm Obstruction:

- Etiology:

- Long-Term Obesity: Chronic obesity may lead to poor circulation, resulting in Blood stasis.
- Unhealthy Diet: A diet high in fatty, greasy foods contributes to Phlegm accumulation.

- Lack of Physical Activity: Sedentary behavior exacerbates Blood stasis and Phlegm accumulation[141].
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Integrative Approach:

- Holistic Assessment: Integrating TCM and Western medicine assessments for a comprehensive

understanding.

- Individualized Treatment Plans: Tailoring interventions based on the unique combination of TCM

syndromes and biomedical factors.

-Lifestyle Modifications: Incorporating TCM dietary principles, stress-reducing techniques, and therapeutic

movement alongside conventional approaches.

Understanding the etiology of each TCM syndrome allows for a more targeted and personalized approach to

treatment, addressing both the root causes and manifestations of childhood obesity.

Conclusion

Childhood obesity is a multifaceted public health challenge with far-reaching implications for individuals
and society. Addressing this issue requires a comprehensive understanding of the complex interplay between
genetic, environmental, and behavioral factors. While progress has been made in elucidating the determinants

of childhood obesity, much work remains to develop effective prevention and intervention strategies.

This comprehensive review provides an in-depth analysis of the etiology of childhood obesity, examining
both Western medicine and Traditional Chinese Medicine (TCM) perspectives. By integrating insights from
diverse disciplines, this review aims to contribute to a holistic understanding of childhood obesity and inform

future research and clinical approaches.

The evidence presented highlights the importance of considering individual and environmental factors in
obesity prevention and treatment. From genetic and epigenetic influences to the impact of the built
environment and school settings, a nuanced approach is essential for addressing the complexities of

childhood obesity.

By exploring the integration of Western medicine and Traditional Chinese Medicine, this review offers a
unique perspective on potential synergies and complementary strategies. Traditional Chinese Medicine's
emphasis on holistic well-being, balance, and individualized care aligns with the broader goals of promoting
health and preventing disease. Collaborative efforts that draw on the strengths of both medical traditions may

enhance the effectiveness of interventions and contribute to more personalized and culturally sensitive
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approaches to childhood obesity.

In conclusion, addressing childhood obesity requires a multifaceted and interdisciplinary approach that
considers diverse perspectives and engages stakeholders across various sectors. The insights gained from this
comprehensive review can guide future research endeavors, inform clinical practices, and inspire
collaborative efforts to combat childhood obesity and promote the health and well-being of current and future

generations.

References
1. Strauss RS, Pollack HA. Epidemic increase in childhood overweight, 1986-1998. JAMA 2001; 286:2845.

2. GBD 2015 Obesity Collaborators, Afshin A, Forouzanfar MH, et al. Health Effects of Overweight and
Obesity in 195 Countries over 25 Years. N Engl J Med 2017; 377:13.

3. Ogden CL, Fryar CD, Martin CB, et al. Trends in Obesity Prevalence by Race and Hispanic Origin-1999-
2000 to 2017-2018. JAMA 2020; 324:1208.

4. Hampl SE, Hassink SG, Skinner AC, et al. Clinical Practice Guideline for the Evaluation and Treatment
of Children and Adolescents With Obesity. Pediatrics 2023; 151.

5. Styne DM, Arslanian SA, Connor EL, et al. Pediatric Obesity-Assessment, Treatment, and Prevention: An
Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab 2017; 102:709.

6. NICE: Obesity: identification, assessment and management, updated 2022. Available a t:
https://www.nice.org.uk/guidance/cg189/chapter/Recommendations#identifying-an d-assessing-

overweight-obesity-and-central-adiposity (Accessed on January 11, 2023).

7. Skinner AC, Ravanbakht SN, Skelton JA, et al. Prevalence of Obesity and Severe Obesity in US Children,
1999-2016. Pediatrics 2018; 141.

8. Centers for Disease Control and Prevention. CDC extended BMI-for-age growth charts. 2022. Available
at: https://lwww.cdc.gov/growthcharts/extended-bmi.htm (Accessed on January 11, 2023).

9. Freedman DS, Butte NF, Taveras EM, et al. The Limitations of Transforming Very High Body Mass
Indexes into z-Scores among 8.7 Million 2- to 4-Year-Old Children. J Pediatr 2017; 188:50.

10. Freedman DS, Butte NF, Taveras EM, et al. BMI z-Scores are a poor indicator of adiposity among 2- to

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 11 of 21

19-year-olds with very high BMIs, NHANES 1999-2000 to 2013- 2014. Obesity (Silver Spring) 2017;
25:739.

11. Kelly AS, Barlow SE, Rao G, et al. Seve/?re obesity in children and adolescents: identification, associated
health risks, and treatment approaches: a scientific statement from the American Heart Association.
Circulation 2013; 128:1689.

12. Freedman DS, Mei Z, Srinivasan SR, et al. Cardiovascular risk factors and excess adiposity among

overweight children and adolescents: the Bogalusa Heart Study. J Pediatr 2007; 150:12.

13. Bomberg EM, Addo OY, Sarafoglou K, Miller BS. Adjusting for Pubertal Status Reduces Overweight
and Obesity Prevalence in the United States. J Pediatr 2021; 231:200.

14. Ogden CL, Fryar CD, Hales CM, et al. Differences in Obesity Prevalence by Demographics and
Urbanization in US Children and Adolescents, 2013-2016. JAMA 2018; 319:2410.

15. Whitaker RC, Wright JA, Pepe MS, et al. Predicting obesity in young adulthood from childhood and
parental obesity. N Engl J Med 1997; 337:869.

16. Eagle TF, Sheetz A, Gurm R, et al. Understanding childhood obesity in America: linkages between
household income, community resources, and children's behaviors. Am Heart J 2012; 163:836.

17. Pan L, Blanck HM, Sherry B, et al. Trends in the prevalence of extreme obesity among US preschool-
aged children living in low-income families, 1998-2010. JAMA 2012; 308:2563.

18. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in body-mass index, underweight,
overweight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement studies
in 128-9 million children, adolescents, and adults. Lancet 2017; 390:2627.

19. Neovius M, Linné Y, Barkeling B, Rdssner S. Discrepancies between classification systems of childhood
obesity. Obes Rev 2004; 5:105.

20. Wang Y. Cross-national comparison of childhood obesity: the epidemic and the relationship between

obesity and socioeconomic status. Int J Epidemiol 2001; 30:1129.

21. Janssen |, Katzmarzyk PT, Boyce WF, et al. Comparison of overweight and obesity prevalence in school-
aged youth from 34 countries and their relationships with physical activity and dietary patterns. Obes Rev
2005; 6:123.

22. World Obesity Federation, World Map of Obesity. Available at: http://www.worldobesit

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 12 of 21

y.org/aboutobesity/world-map-obesity/?map=children (Accessed on May 05, 2015).

23. Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in overweight among US children
and adolescents, 1999-2000. JAMA 2002; 288:1728.

24. Ogden CL, Carroll MD, Lawman HG, et al. Trends in Obesity Prevalence Among Children and
Adolescents in the United States, 1988-1994 Through 2013-2014. JAMA 2016; 315:2292.

25. Pan L, Blanck HM, Park S, et al. State-Specific Prevalence of Obesity Among Children Aged 2-4 Years
Enrolled in the Special Supplemental Nutrition Program for Women, Infants, and Children - United States,
2010-2016. MMWR Morb Mortal Wkly Rep 2019; 68:1057.

26. Pan L, Freedman DS, Park S, et al. Changes in Obesity Among US Children Aged 2 Through 4 Years
Enrolled in WIC During 2010-2016. JAMA 2019; 321:2364.

27. Kern E, Chan NL, Fleming DW, et al. Declines in student obesity prevalence associated with a prevention
initiative - King County, Washington, 2012. MMWR Morb Mortal Wkly Rep 2014; 63:155.

28. Wen X, Gillman MW, Rifas-Shiman SL, et al. Decreasing prevalence of obesity among young children
in Massachusetts from 2004 to 2008. Pediatrics 2012; 129:823.

29. Centers for Disease Control and Prevention (CDC). Obesity in K-8 students - New York City, 2006-07
to 2010-11 school years. MMWR Morb Mortal Wkly Rep 2011; 60:1673.

30. Centers for Disease Control and Prevention (CDC). Obesity prevalence among low- income, preschool-
aged children--New York City and Los Angeles County, 2003-2011. MMWR Morb Mortal WKly Rep 2013;
62:17.

31. Centers for Disease Control and Prevention (CDC). Obesity in K-7 students - Anchorage, Alaska, 2003-
04 to 2010-11 school years. MMWR Morb Mortal Wkly Rep 2013; 62:426.

32. Gluckman P, Nishtar S, Armstrong T. Ending childhood obesity: a multidimensional challenge. Lancet
2015; 385:1048.

33. World Health Organization. Obesity and overweight, Fact sheet #311. Awvailable at: http
:/lwww.who.int/mediacentre/factsheets/fs311/en/ (Accessed on March 26, 2015).

34. Olds TS, Tomkinson GR, Ferrar KE, Maher CA. Trends in the prevalence of childhood overweight and
obesity in Australia between 1985 and 2008. Int J Obes (Lond) 2010; 34:57.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 13 of 21

35. Huse O, Hettiarachchi J, Gearon E, et al. Obesity in Australia. Obes Res Clin Pract 2018; 12:29.

36. Salanave B, Peneau S, Rolland-Cachera MF, et al. Stabilization of overweight prevalence in French
children between 2000 and 2007. Int J Pediatr Obes 2009; 4:66.

37. KeR A, Spielau U, Beger C, et al. Further stabilization and even decrease in the prevalence rates of
overweight and obesity in German children and adolescents from 2005 to 2015: a cross-sectional and trend
analysis. Public Health Nutr 2017; 20:3075.

38. Aeberli I, Ammann RS, Knabenhans M, et al. Decrease in the prevalence of paediatric adiposity in
Switzerland from 2002 to 2007. Public Health Nutr 2010; 13:806.

39. de Bont J, Diaz Y, Casas M, et al. Time Trends and Sociodemographic Factors Associated With
Overweight and Obesity in Children and Adolescents in Spain. JAMA Netw Open 2020; 3:e201171.

40. Rodd C, Sharma AK. Recent trends in the prevalence of overweight and obesity among Canadian
children. CMAJ 2016; 188:E313.

41. Daniels L, Taylor BJ, Taylor RW, et al. Further reductions in the prevalence of obesity in 4-year-old New
Zealand children from 2017 to 2019. Int J Obes (Lond) 2022; 46:1176.

42. Woolford SJ, Sidell M, Li X, et al. Changes in Body Mass Index Among Children and Adolescents
During the COVID-19 Pandemic. JAMA 2021; 326:1434.

43. Qiu N, He H, Qiao L, et al. Sex differences in changes in BMI and blood pressure in Chinese school-
aged children during the COVID-19 quarantine. Int J Obes (Lond) 2021; 45:2132.

44. Vogel M, Geserick M, Gausche R, et al. Age- and weight group-specific weight gain patterns in children
and adolescents during the 15 years before and during the COVID-19 pandemic. Int J Obes (Lond) 2022;
46:144.

45. Knapp EA, Dong Y, Dunlop AL, et al. Changes in BMI During the COVID-19 Pandemic. Pediatrics
2022; 150.

46. Lange SJ, Kompaniyets L, Freedman DS, et al. Longitudinal Trends in Body Mass Index Before and
During the COVID-19 Pandemic Among Persons Aged 2-19 Years - United States, 2018-2020. MMWR
Morb Mortal WKly Rep 2021; 70:1278.

47. Jenssen BP, Kelly MK, Powell M, et al. COVID-19 and Changes in Child Obesity. Pediatrics 2021; 147.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 14 of 21

48. Chung A, Tully L, Czernin S, et al. Reducing risk of childhood obesity in the wake of covid-19. BMJ
2021; 374:n1716.

49. Guo SS, Roche AF, Chumlea WC, et al. The predictive value of childhood body mass index values for
overweight at age 35 y. Am J Clin Nutr 1994; 59:810.

50. Power C, Lake JK, Cole TJ. Body mass index and height from childhood to adulthood in the 1958 British
born cohort. Am J Clin Nutr 1997; 66:1094.

51. Parsons TJ, Power C, Logan S, Summerbell CD. Childhood predictors of adult obesity: a systematic
review. Int J Obes Relat Metab Disord 1999; 23 Suppl 8:S1.

52. Ward ZJ, Long MW, Resch SC, et al. Simulation of Growth Trajectories of Childhood Obesity into
Adulthood. N Engl J Med 2017; 377:2145.

53. Rundle AG, Factor-Litvak P, Suglia SF, et al. Tracking of Obesity in Childhood into Adulthood: Effects
on Body Mass Index and Fat Mass Index at Age 50. Child Obes 2020; 16:226.

54. Rudolf M. Predicting babies' risk of obesity. Arch Dis Child 2011; 96:995.

55. Nielsen J, Hulman A, Narayan KMV, Cunningham SA. Body Mass Index Trajectories From Childhood
to Adulthood and Age at Onset of Overweight and Obesity: The Influence of Parents' Weight Status. Am J
Epidemiol 2022; 191:1877.

56. Power C, Lake JK, Cole TJ. Measurement and long-term health risks of child and adolescent fatness. Int
J Obes Relat Metab Disord 1997; 21:507.

57. Cunningham SA, Kramer MR, Narayan KM. Incidence of childhood obesity in the United States. N Engl
J Med 2014; 370:403.

58. Mead E, Batterham AM, Atkinson G, Ells LJ. Predicting future weight status from measurements made
in early childhood: a novel longitudinal approach applied to Millennium Cohort Study data. Nutr Diabetes
2016; 6:€200.

59. Buscot MJ, Thomson RJ, Juonala M, et al. BMI Trajectories Associated With Resolution of Elevated
Youth BMI and Incident Adult Obesity. Pediatrics 2018; 141.

60. Geserick M, Vogel M, Gausche R, et al. Acceleration of BMI in Early Childhood and Risk of Sustained
Obesity. N Engl J Med 2018; 379:1303.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 15 of 21

61. Juonala M, Magnussen CG, Berenson GS, et al. Childhood adiposity, adult adiposity, and cardiovascular
risk factors. N Engl J Med 2011; 365:1876.

62. Johnson W, Bann D, Hardy R. Infant weight gain and adolescent body mass index: comparison across
two British cohorts born in 1946 and 2001. Arch Dis Child 2018; 103:974.

63. Watts AW, Loth KA, Peterson C, et al. Characteristics of a Favorable Weight Status Change From
Adolescence to Young Adulthood. J Adolesc Health 2016; 58:403.

64. The NS, Suchindran C, North KE, et al. Association of adolescent obesity with risk of severe obesity in
adulthood. JAMA 2010; 304:2042.

65. Garn SM, Cole PE. Do the obese remain obese and the lean remain lean? Am J Public Health 1980;
70:351.

66. Mellits ED, Cheek DB. The assessment of body water and fatness from infancy to adulthood. Monogr
Soc Res Child Dev 1970; 35:12.

67. Deshmukh-Taskar P, Nicklas TA, Morales M, et al. Tracking of overweight status from childhood to
young adulthood: the Bogalusa Heart Study. Eur J Clin Nutr 2006; 60:48.

68. Herman KM, Craig CL, Gauvin L, Katzmarzyk PT. Tracking of obesity and physical activity from
childhood to adulthood: the Physical Activity Longitudinal Study. Int J Pediatr Obes 2009; 4:281.

69. Patton GC, Coffey C, Carlin JB, et al. Overweight and obesity between adolescence and young adulthood:
a 10-year prospective cohort study. J Adolesc Health 2011; 48:275.

70. Plachta-Danielzik S, Kehden B, Landsberg B, et al. Attributable risks for childhood overweight: evidence

for limited effectiveness of prevention. Pediatrics 2012; 130:e865.

71. Taber DR, Chriqui JF, Powell L, Chaloupka FJ. Association between state laws governing school meal
nutrition content and student weight status: implications for new USDA school meal standards. JAMA
Pediatr 2013; 167:513.

72. Anderson SE, Whitaker RC. Household routines and obesity in US preschool-aged children. Pediatrics
2010; 125:420.

73. Bremer AA, Auinger P, Byrd RS. Relationship between insulin resistance-associated metabolic
parameters and anthropometric measurements with sugar-sweetened beverage intake and physical activity

levels in US adolescents: findings from the 1999- 2004 National Health and Nutrition Examination Survey.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 16 of 21

Arch Pediatr Adolesc Med 2009; 163:328.

74. Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight gain: a systematic
review. Am J Clin Nutr 2006; 84:274.

75. Berkey CS, Rockett HR, Field AE, et al. Sugar-added beverages and adolescent weight change. Obes
Res 2004; 12:778.

76. Ebbeling CB, Feldman HA, Osganian SK, et al. Effects of decreasing sugar-sweetened beverage
consumption on body weight in adolescents: a randomized, controlled pilot study. Pediatrics 2006; 117:673.

77. Dowda M, Ainsworth BE, Addy CL, et al. Environmental influences, physical activity,
and weight status in 8- to 16-year-olds. Arch Pediatr Adolesc Med 2001; 155:711.

78. Menschik D, Ahmed S, Alexander MH, Blum RW. Adolescent physical activities as predictors of young
adult weight. Arch Pediatr Adolesc Med 2008; 162:29.

79. Levin S, Lowry R, Brown DR, Dietz WH. Physical activity and body mass index among US adolescents:
youth risk behavior survey, 1999. Arch Pediatr Adolesc Med 2003; 157:816.

80. Drake KM, Beach ML, Longacre MR, et al. Influence of sports, physical education, and active

commuting to school on adolescent weight status. Pediatrics 2012; 130:e296.

81. Malik VS, Pan A, Willett WC, Hu FB. Sugar-sweetened beverages and weight gain in children and adults:
a systematic review and meta-analysis. Am J Clin Nutr 2013; 98:1084.

82. DeBoer MD, Scharf RJ, Demmer RT. Sugar-sweetened beverages and weight gain in 2- to 5-year-old
children. Pediatrics 2013; 132:413.

83. Hu H, Song J, MacGregor GA, He FJ. Consumption of Soft Drinks and Overweight and Obesity Among
Adolescents in 107 Countries and Regions. JAMA Netw Open 2023; 6:62325158.

84. Wang YC, Bleich SN, Gortmaker SL. Increasing caloric contribution from sugar- sweetened beverages
and 100% fruit juices among US children and adolescents, 1988- 2004. Pediatrics 2008; 121:e1604.

85. Ebbeling CB, Feldman HA, Chomitz VR, et al. A randomized trial of sugar-sweetened beverages and
adolescent body weight. N Engl J Med 2012; 367:1407.

86. de Ruyter JC, Olthof MR, Seidell JC, Katan MB. A trial of sugar-free or sugar-sweetened beverages and
body weight in children. N Engl J Med 2012; 367:1397.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:

A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 17 of 21

87. Farley TA. The role of government in preventing excess calorie consumption: the example of New York
City. JAMA 2012; 308:1093.

88. Elbel B, Cantor J, Mijanovich T. Potential effect of the New York City policy regarding sugared
beverages. N Engl J Med 2012; 367:680.

89. Turner L, Chaloupka FJ. Encouraging trends in student access to competitive beverages in US public
elementary schools, 2006-2007 to 2010-2011. Arch Pediatr Adolesc Med 2012; 166:673.

90. Pomeranz JL, Brownell KD. Portion sizes and beyond--government's legal authority to regulate food-
industry practices. N Engl J Med 2012; 367:1383

91. Briggs AD, Mytton OT, Kehlbacher A, et al. Overall and income specific effect on prevalence of
overweight and obesity of 20% sugar sweetened drink tax in UK: econometric and comparative risk
assessment modelling study. BMJ 2013; 347:16189.

92. Pedersen J, Rasmussen MGB, Sgrensen SO, et al. Effects of Limiting Recreational Screen Media Use on
Physical Activity and Sleep in Families With Children: A Cluster Randomized Clinical Trial. JAMA Pediatr
2022; 176:741.

93. Dietz WH Jr, Gortmaker SL. Do we fatten our children at the television set? Obesity and television
viewing in children and adolescents. Pediatrics 1985; 75:807.

94. Kaur H, Choi WS, Mayo MS, Harris KJ. Duration of television watching is associated with increased
body mass index. J Pediatr 2003; 143:506.

95. Berkey CS, Rockett HR, Gillman MW, Colditz GA. One-year changes in activity and in inactivity among
10- to 15-year-old boys and girls: relationship to change in body mass index. Pediatrics 2003; 111:836.

96. Braithwaite I, Stewart AW, Hancox RJ, et al. The worldwide association between television viewing and

obesity in children and adolescents: cross sectional study. PLoS One 2013; 8:74263.

97. Falbe J, Rosner B, Willett WC, et al. Adiposity and different types of screen time. Pediatrics 2013;
132:€1497.

98. Gilbert-Diamond D, Li Z, Adachi-Mejia AM, et al. Association of a television in the bedroom with
increased adiposity gain in a nationally representative sample of children and adolescents. JAMA Pediatr
2014; 168:427.

99. Heilmann A, Rouxel P, Fitzsimons E, et al. Longitudinal associations between television in the bedroom

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 18 of 21

and body fatness in a UK cohort study. Int J Obes (Lond) 2017; 41:1503.

100. Marshall SJ, Biddle SJ, Gorely T, et al. Relationships between media use, body fatness and physical
activity in children and youth: a meta-analysis. Int J Obes Relat Metab Disord 2004; 28:1238.

101. Wake M, Hesketh K, Waters E. Television, computer use and body mass index in Australian primary
school children. J Paediatr Child Health 2003; 39:130.

102. Wahi G, Parkin PC, Beyene J, et al. Effectiveness of interventions aimed at reducing screen time in
children: a systematic review and meta-analysis of randomized controlled trials. Arch Pediatr Adolesc Med
2011; 165:979.

103. Hancox RJ, Milne BJ, Poulton R. Association between child and adolescent television viewing and
adult health: a longitudinal birth cohort study. Lancet 2004; 364:257.

104. Viner RM, Cole TJ. Television viewing in early childhood predicts adult body mass index. J Pediatr
2005; 147:429.

105. Ludwig DS, Gortmaker SL. Programming obesity in childhood. Lancet 2004; 364:226.

106. Epstein LH, Roemmich JN, Robinson JL, et al. A randomized trial of the effects of reducing television

viewing and computer use on body mass index in young children. Arch Pediatr Adolesc Med 2008; 162:239.

107. Boyland EJ, Harrold JA, Kirkham TC, et al. Food commercials increase preference for energy-dense

foods, particularly in children who watch more television. Pediatrics 2011; 128:e93.

108. Lipsky LM, lannotti RJ. Associations of television viewing with eating behaviors in the 2009 Health
Behaviour in School-aged Children Study. Arch Pediatr Adolesc Med 2012; 166:465.

109. Epstein LH, Roemmich JN, Paluch RA, Raynor HA. Influence of changes in sedentary behavior on
energy and macronutrient intake in youth. Am J Clin Nutr 2005; 81:361.

110. Stettler N, Signer TM, Suter PM. Electronic games and environmental factors associated with childhood
obesity in Switzerland. Obes Res 2004; 12:896.

111. Goodman W, Jackson SE, McFerran E, et al. Association of Video Game Use With Body Mass Index
and Other Energy-Balance Behaviors in Children. JAMA Pediatr 2020; 174:563.

112. Kautiainen S, Koivusilta L, Lintonen T, et al. Use of information and communication technology and

prevalence of overweight and obesity among adolescents. Int J Obes (Lond) 2005; 29:925.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 19 of 21

113. Bickham DS, Blood EA, Walls CE, et al. Characteristics of screen media use associated with higher
BMI in young adolescents. Pediatrics 2013; 131:935.

114. Valeriani F, Protano C, Marotta D, et al. Exergames in Childhood Obesity Treatment: A Systematic
Review. Int J Environ Res Public Health 2021; 18.

115. Lanningham-Foster L, Jensen TB, Foster RC, et al. Energy expenditure of sedentary screen time

compared with active screen time for children. Pediatrics 2006; 118:e1831.

116. Mellecker RR, McManus AM. Energy expenditure and cardiovascular responses to seated and active
gaming in children. Arch Pediatr Adolesc Med 2008; 162:886.

117. Graf DL, Pratt LV, Hester CN, Short KR. Playing active video games increases energy expenditure in
children. Pediatrics 2009; 124:534.

118. Biddiss E, Irwin J. Active video games to promote physical activity in children and youth: a systematic
review. Arch Pediatr Adolesc Med 2010; 164:664.

119. O'Loughlin EK, Dugas EN, Sabiston CM, O'Loughlin JL. Prevalence and correlates of exergaming in
youth. Pediatrics 2012; 130:806.

120. Graves L, Stratton G, Ridgers ND, Cable NT. Comparison of energy expenditure in adolescents when

playing new generation and sedentary computer games: cross sectional study. BMJ 2007; 335:1282.

121. Bailey BW, Mclnnis K. Energy cost of exergaming: a comparison of the energy cost of 6 forms of
exergaming. Arch Pediatr Adolesc Med 2011; 165:597.

122. Trost SG, Sundal D, Foster GD, et al. Effects of a pediatric weight management program with and
without active video games a randomized trial. JAMA Pediatr 2014; 168:407.

123. Jiang F, Zhu S, Yan C, et al. Sleep and obesity in preschool children. J Pediatr 2009; 154:814.

124. Altenburg TM, Chinapaw MJ, van der Knaap ET, et al. Longer sleep--slimmer kids: the ENERGY -
project. PLoS One 2013; 8:659522.

125. Collings PJ, Ball HL, Santorelli G, et al. Sleep Duration and Adiposity in Early Childhood: Evidence
for Bidirectional Associations from the Born in Bradford Study. Sleep 2017; 40.

126. Gariépy G, Janssen I, Sentenac M, Elgar FJ. School Start Time and the Healthy Weight of Adolescents.
J Adolesc Health 2018; 63:69.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 20 of 21

127. Cespedes Feliciano EM, Rifas-Shiman SL, Quante M, et al. Chronotype, Social Jet Lag, and
Cardiometabolic Risk Factors in Early Adolescence. JAMA Pediatr 2019; 173:1049.

128. Bayer O, Rosario AS, Wabitsch M, von Kries R. Sleep duration and obesity in children: is the

association dependent on age and choice of the outcome parameter? Sleep 2009; 32:1183.

129. Cappuccio FP, Taggart FM, Kandala NB, et al. Meta-analysis of short sleep duration and obesity in
children and adults. Sleep 2008; 31:619.

130. Landhuis CE, Poulton R, Welch D, Hancox RJ. Childhood sleep time and long-term risk for obesity: a
32-year prospective birth cohort study. Pediatrics 2008; 122:955.

131. Touchette E, Petit D, Tremblay RE, et al. Associations between sleep duration patterns and
overweight/obesity at age 6. Sleep 2008; 31:1507.

132. Carter PJ, Taylor BJ, Williams SM, Taylor RW. Longitudinal analysis of sleep in relation to BMI and
body fat in children: the FLAME study. BMJ 2011; 342:d2712.

133. Taveras EM, Gillman MW, Pefia MM, et al. Chronic sleep curtailment and adiposity. Pediatrics 2014;
133:1013.

134. Bonuck K, Chervin RD, Howe LD. Sleep-disordered breathing, sleep duration, and childhood
overweight: a longitudinal cohort study. J Pediatr 2015; 166:632.

135. Magee L, Hale L. Longitudinal associations between sleep duration and subsequent weight gain: a
systematic review. Sleep Med Rev 2012; 16:231.

136. Anderson SE, Andridge R, Whitaker RC. Bedtime in Preschool-Aged Children and Risk for Adolescent
Obesity. J Pediatr 2016; 176:17.

137. Wang F, Liu H, Wan Y, et al. Sleep Duration and Overweight/Obesity in Preschool-Aged Children: A
Prospective Study of up to 48,922 Children of the Jiaxing Birth Cohort. Sleep 2016; 39:2013.

138. Miller MA, Kruisbrink M, Wallace J, et al. Sleep duration and incidence of obesity in infants, children,
and adolescents: a systematic review and meta-analysis of prospective studies. Sleep 2018; 41.

139. Chang Li, Hongli Zhang & Xiaohua Li (2020) The Mechanism of Traditional Chinese Medicine for the
Treatment of Obesity, Diabetes, Metabolic Syndrome and Obesity, 13:, 3371-3381, DOI:
10.2147/DMSQ.S274534

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



Dr. Ruxandra-loana Aschenbrenner, MAR Pediatrics (2023) 4:10 Page 21 of 21

140. Lee, B.; Kwon, C.-Y. Comparative Effectiveness of East Asian Traditional Medicine for Childhood
Simple Obesity: A Systematic Review and Network Meta-Analysis. Int. J. Environ. Res. Public Health 2022,
19, 12994. https://doi.org/10.3390/ijerph192012994

141. Acupuncture and Related Therapies for Obesity: A Network Meta-Analysis, Yanji Zhang, 1 Jia Li, 1,
2 , 3 Guoyan Mo, 4 Jing Liu, 1 Huisheng Yang, 5 Xianglin Chen, 1 Hui Liu, 1 Teng Cai, 1Xian Zhang, 1
Xiangmin Tian, 1 Zhongyu Zhou, 2, 3 and Wei Huang 2, 3.

Dr. Ruxandra-loana Aschenbrenner, (2023). A Comprehensive Review on the Etiology of Childhood Obesity:
A Comparative Analysis between Western Medicine and Traditional Chinese Medicine (TCM). MAR
Pediatrics,04 (10).



