
Intervention for Children and Adolescents 
with Moderate to Severe Obesity 

Kyung Hee Park 

Hallym University 



Ⅰ. INTRODUCTION



Prevalence of obesity in children and adolescents

22.9 23.9
25.0 25.8

30.8 Overweight and obesity

† Based on 2017 Growth Chart

• Overweight  : sex-age specific BMI percentiles 85th – 95th

• Obesity  : sex-age specific BMI percentiles ≥ 95th

Reference:  Ministry of Education. 2021 , 2024



Prevalence of obesity in children and adolescents

Pediatrics International. 2023;65:e15472.



Clinical Practice Guideline in Korea

Lifestyle 

modification

Pharmacotherapy

Surgery 



Ⅱ. ICAAN study 

ICAAN 
(Intervention for Childhood and Adolescent obesity via Activity and Nutrition)



Characteristics of severe obesity in Korea

Designing and implementation of 
intervention program for children 
and adolescents with severe obesity

Grant : KDCA, NIH 

Principal Investigator : Kyung Hee Park (Hallym University)

Establishment of baseline network 
for long term follow up

ICAAN 
(Intervention for Childhood and Adolescent obesity via Activity and Nutrition)

Objectives 



ICAAN STUDY 

청소년 고도비만 중재 사전연구
고도비만 소아청소년 장기추적 중

재

교육지청 보건

소 병원 연계 기반 고도비만 중재

시범연구

건강관리 플랫폼 활용한 아동청소

년 고도비만 중재 및 자원 확보



• 10-14 yrs old
• Age,sex-specific percentiles of BMI :  ≥ 97th 

• Body composition, waist circumference, physical fitness

• Metabolic parameters (glucose, insulin, blood pressure, lipid profile)

• Nutritional parameters

• Psychosocial parameters

• BMI z score

Study population Primary endpoint

Secondary endpoint

ICAAN STUDY 

* Exclusion: Participants taking medications that may affect body weight ( (insulin, thyroid hormone, steroid..)



ICAAN STUDY

Measurements 

Anthropometry 

/physical exam

- Height, body weight, waist/hip circumference, body composition(DXA, BIA), sexual

maturation

Health risk 

assessment

- Blood pressure (SBP/DBP)

Serum : glucose, insulin, l ipid profi le, AST/ALT/rGT , leptin, adiponectin, hsCRP

EKG, urine protein, stool (microbiome)

Liver MRI (3차 , 4차) , carotid sono (3차)

Questionnaires

Lifestyle
Kids: sleep, eating behavior, physical activity

Parents : eating behavior, physical activity, smoking, alcohol

Famil ial 

environment
Family function (Family APGAR),

Psychosocial 
Kids: depressiveness (CDI), self-esteem (Rosenberg), TCI , DEBQ

Parents : depressiveness (CES-D)

Birth Birth weight, gestational weight gain, gestational diabetes/PIH

Medical 

history
Past medical history (both)

Nutrition & 

physical f itness

- 3 days record (nutritional assessment), nutritional diagnosis (Nutrition Care Process))

- Muscular f itness : upper/lower 1RM

- Cardiorespiratory fitness : step box test

Health risk assessment 



ICAAN STUDY

Behavioral intervention
 (CBT, MI) 

Education program
for parents

Nutritional education, 
counselling

Physical activity, 
Exercise education



STUDY RESULTS 
– GENERAL CHARACTERISTICS



ICAAN STUDY

*abnormal lipid profile:
1) LDL - cholesterol≥130 mg/dL or 2) Triglyceride ≥130 mg/dL or 3) HDL-cholesterol <40 mg/dL
*abnormal fasting glucose:  
glucose ≥100 mg/dL
*abnormal liver function :
1) AST >50U/L(3~9yr), >40U/L(10~15yr), 2) ALT >45U/L
3) ɣ-GTP >32U/L(1~10yr), >24U/L(10~15yr), 

*Cardiovascular risk factor clustering (Modified NCEP-ATP III ): ≥3
1) Waist circumference ≥90th percentiles 
2) Blood pressure ≥90th percentiles 
3) triglyceride ≥110 mg/dL
4) HDL cholesterol <40 mg/dL
5) Fasting blood glucose ≥100 mg/dL

Total 
(N=818)

Pilot 
(N=103)

ICAAN_24Mo  
(n=264)

ICAAN_ON
(n=233)

ICAAN_M
(n=218)

394 (48.17%) 54 (52.43%) 132 (50.00%) 105 (45.06%) 103 (47.25%)

83 (10.15%) 8 (7.77%) 19 (7.20%) 38 (16.31%) 18 (8.26%)

169 (20.66%) 22 (21.36%) 48 (18.18%) 70 (30.04%) 29 (13.30%)

281 (34.35%) 41 (39.81%) 102 (38.64%) 83 (35.62%) 55 (25.23%)

Abnormal 
fasting glucose

Abnormal lipid 
profile 

Abnormal liver 
function

Cardiovascular risk 

factor clustering (≥3)



ICAAN STUDY



ICAAN STUDY



STUDY RESULTS– EFFECTIVENESS



ICAAN STUDY  - Effectiveness  

24Mo. Intervention study

Intensive interven

tion (for 6 months)

group activity  

(for 6 months)

booster           

(for 6 months)

group activity  

(for 6 months)

Active treatment Active treatmentMaintenance Maintenance

Nutrients. 2022 Jan 17;14(2):387



PLoS One. 2021 Jan 28;16(1):e0245875

ICAAN STUDY  - Effectiveness  



Figure 3. The course of BMI z-score change percentage from baseline according to the treatment stages. Linear mixed model adjusted for sex, age, attendance rate, calorie intake, and physical 
activity (METS). Figure shows means with standard error bars. 
(a) change % according to the intervention groups. Group effect (p = 0.772), time effect (p = 0.043), group × time interaction effect (p = 0.976). 
(b) change % in total, adjusted for intervention groups: time effect (p = 0.042). Nutrients 2022, 14(2), 387

ICAAN STUDY  - Effectiveness  



STUDY RESULTS
– FACTORS ASSOCIATED WITH………….



ICAAN - Dropout



ICAAN - Dropout



ICAAN – non-response to intervention program 

Eur J Clin Nutr. 2023 Jan;77(1):127-134.



ICAAN – non-response to intervention program 

Eur J Clin Nutr. 2023 Jan;77(1):127-134.



ICAAN – behavioral phenotype



ICAAN – Weight Gain During COVID-19 Lockdown

J Korean Med Sci. 2022 Mar 28;37(12):e103
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