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Epidemiology of Obesity in Children & Adolescents 3

1 in 5 U.S. children 
(14.7 million) are 

living with obesity

CDC, Childhood Obesity Facts; 2024
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Epidemiology of Obesity in Children & Adolescents 4

Annual Cost: 
$1.3 Billion1 in 5 U.S. children 

(14.7 million) are 
living with obesity

CDC, Childhood Obesity Facts; 2024
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Epidemiology of Obesity in Adults 5

>2 in 5 U.S. adults 
(>100 million) are 
living with obesity

CDC, Adult Obesity Facts; 2024



© UAB. All Rights Reserved.

Epidemiology of Obesity in Adults 6

>2 in 5 U.S. adults 
(>100 million) are 
living with obesity

Annual Cost: 
$173 Billion

CDC, Adult Obesity Facts; 2024
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Longitudinal Studies of Weight Gain 7

Cunningham et al., NEJM; 2014

• In kindergarten, 14.9% and 12.4% 
had overweight or obesity. By 8th 
grade, the prevalence increased to 
17.0% and 20.8% 

• Incident obesity between the ages 
of 5-14 years was more likely to 
have occurred at younger ages

• Kindergarteners with overweight had 
over 4x the odds of having obesity by 
age 14 compared to normal weight peers
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Longitudinal Studies of Weight Gain 8

Dutton et al., Obesity; 2016
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Longitudinal Studies of Weight Gain 9

Dutton et al., Obesity; 2016
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Levels of Obesity Prevention 10

Primordial
Reducing risk or onset of obesity at a population-

level; focus on societal changes and national policy

Primary
Reducing risk of weight gain among at-

risk populations or environments

Secondary
Focuses on early disease 

detection through screening 
and prompt intervention 

Tertiary
Strategies to lessen the 

impact of overweight/obesity 
through treatment
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Shift from Tertiary to Primordial/Primary Prevention 11

• Effective strategies for weight loss exist
• Weight regain is common (~50% weight lost 

regained within first 2 years; 80% within 5 years*)

Primordial Primary Secondary Tertiary

*Anderson et al., Am J Clin Nutr; 2001
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Shift from Tertiary to Primordial/Primary Prevention 12

Primordial Primary Secondary Tertiary
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• Study. Coronary Artery Risk 
Development in Young Adults (CARDIA)

• Sample. Black and White men and 
women aged 18-30 years at baseline 
(1985-86)

• Follow-up. 8 follow-up exams through 
Year 30 (2015-16)

• Assessment. CARDIA Physical Activity 
History

• Analytic Approach. Linear mixed 
models + pooled logistic regression 
models

Longitudinal Studies of Physical Activity Change 13

Nagata et al., BJSM, 2021
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Changes in Physical Activity Type 14

Hornikel et al., in progress

High Endorsement 

Low Endorsement 

Early Adult to 
Midlife
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15

Hornikel et al., in progress

High Endorsement 

Low Endorsement 

Midlife 
to Older 

Adult
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• Children 3-6 years. 
• Strong evidence to support an association 

between greater amounts of PA and reduced risk of 
excessive ↑ body weight and adiposity

• Insufficient evidence on dose-response and 
potential moderating “effects” of age, sex, social 
constructs (e.g., race/ethnicity, sociodemographic 
status) or initial weight status

• Children & Adolescents.
• Strong evidence to support an association 

between greater amounts of PA and smaller 
increases in weight and adiposity

• Insufficient evidence on dose-response and 
potential moderating “effects” of age, sex, social 
constructs (e.g., race/ethnicity, sociodemographic 
status) or initial weight status

What Do We Know? Primary Prevention 16

U.S. DHHS, 2018 & Pate et al., 2019
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• Adults. 
• Strong evidence to support an association 

between greater amounts of PA and attenuated 
weight gain. Most pronounced when MVPA ≥ 150 
min∙wk-1 

• Moderate evidence. Association does not vary 
by sex

• Limited evidence on the dose-response 
association AND potential moderating “effect” of 
age

• No evidence on if the association varies by 
social constructs (e.g., race/ethnicity, 
sociodemographic status) or initial weight status

What Do We Know? Primary Prevention 17

U.S. DHHS, 2018 & Jakicic et al., 2019
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Disconnect between Physical Activity and Weight 
Recommendations?

18
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Weight Gain
Underweight: 28-40 lbs 
Normal: 25-35 lbs
Overweight:15 to 25 lbs 
Obese: 11 to 20 lbs

≥150 min∙wk-1 
moderate intensity PA*

*includes resistance 
training

Weight Gain
Birth to 6 mo: 2x birth weight
Birth to 12 mo: 3x birth 
weight 

Activity several times a 
day in a variety of ways, 
particularly interactive 
floor play

Weight Status (2-19 y)
Underweight: <5th %ile
Normal: 5 to <85th %ile
Overweight: 85 to <95th %ile
Obese: ≥95th %ile

1-2 years: ≥180 min∙d-1 any 
intensity PA
2-4 years: ≥180 min∙d-1 any 
intensity PA, of which 60 
min∙d-1 is moderate intensity
5-17 years: ≥60 min∙d-1 of 
moderate to vigorous PA + 
muscle & bone strengthening

Weight Status (≥20 y)
Underweight: <18.5 kg/m2

Normal: 18.5-<25 kg/m2

Overweight: 25-<30 kg/m2

Obese: ≥30 kg/m2

Weight Status (≥20 y)
Underweight: <18.5 kg/m2

Normal: 18.5-<25 kg/m2

Overweight: 25-<30 kg/m2

Obese: ≥30 kg/m2

≥150 min∙wk-1 moderate 
intensity PA or
≥75 min∙wk-1 vigorous 
intensity PA or
Equivalent combination of 
MVPA
2 times∙wk-1 of muscle 
strengthening

≥150 min∙wk-1 moderate 
intensity PA or
≥75 min∙wk-1 vigorous 
intensity PA or
Equivalent combination of 
MVPA
2 times∙wk-1 of muscle 
strengthening + balance 
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• Timing. Critical Windows vs. Cumulative vs. Most Proximal
• Influence of life events and transitions
• Concurrent changes

• Activity Dose. 
• Individual-level characteristics 
• MVPA vs. Healthy 24-hours or waking hours
• Potential heterogeneity by age, social construct, initial weight (or body composition) status, 

health status, etc. 

• Gaps in Life course. In utero (dyadic associations) to very early childhood

What Are the Research Gaps? Primary Prevention 19

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood
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• Evidence primarily established via methodological 
or statistical approaches that consider:

• Concurrent exposure/outcome measures
• Single exposure estimate
• Follow-up over short periods of time

• Evidence supports both physical activity and 
weight/adiposity are dynamic over-time

• Evidence also supports a synergist relationship

Timing: Life Course Epidemiology Framework 20

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood
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Life Events & Transitions by Life Epoch 21

In Utero to Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

Education- or employment related events and transitions 

Family-related events and transitions 

Relationship-related events and transitions 

Residence-related events and transitions 

Health-related events and transitions 

Pregnancy/Parenthood

Separation/Divorce of Parents

Death of a Parent / Siblings

Separation/Divorce/Loss of Significant Other

Moving

Starting School/Change in Schools

Starting Job/Change in Job
Retirement

First Relationship

Co-habitation/Marriage

Child with Disability or Medical Condition

Diagnosis of Medical Condition or Illness

Disability

Adapted from Gropper et al., PLoS One; 2020

An experience that has a specific 
onset and course, and can 

temporarily or permanently 
change behavior
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Physical Activity Timing: Sensitive Period Model 22

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

Adapted from Wagner et al., The Lancet Public Health; 2024
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Weight Gain / 
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Physical Activity Timing: Cumulative Model 23

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

Adapted from Wagner et al., The Lancet Public Health; 2024

A
B

C

Weight Gain / 
Adiposity
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Physical Activity Timing: Pathway Model 24

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

Adapted from Wagner et al., The Lancet Public Health; 2024

Weight Gain / 
Adiposity

A B C
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• Possible disconnect between aerobic physical activity guidelines for general 
health benefit vs. prevention of weight gain

• Studies support a dose ≥ 150 minutes per week of at least moderate intensity 
activity

• Primarily based on questionnaire data
• Potential heterogeneity by individual level characteristics, e.g., sex, age, social construct, and 

weight status has been largely unexplored

Physical Activity Dose 25

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood
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Longitudinal Studies of Accelerometry 26

55.8%

41.0%

3.2%

60.4%

37.4%

2.2%

Sedentary Light PA MVPA

62.8%

35.7%

1.5%

“Baseline”
38-50 yrs

10-years 
later

48-60 yrs

15-years 
later

53-65 yrs

From Y20 to Y30 to Y35: 33 daily minutes to 22 daily minutes to 15 daily minutes 

From Y20 to Y30 to Y35: 9.5 daily hours to 10.25 daily hours to 10.7 daily hours 

UAB SCORES (Dooley, Hornikel & Gabriel), in progress
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24-hour Compositions by Weight Status 27

Dooley et al., In Review

Average Composition. 

Sleep. 34.6%

Sedentary. 31.4%

Light Intensity. 30.5%

Moderate or Vigorous Intensity. 
3.5%
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• In addition to maternal benefits, evidence suggests that physical activity during 
pregnancy has benefits to the child

• Reduces risk for small- and large- for gestational age (LGA) birthweight 
• Reduces adiposity at birth

• LGA birth weight, adiposity at birth, and rapid growth during infancy have been 
associated with higher risk of childhood obesity

• Badon et al. found that reallocation of 10 min∙d-1 from sleep, sedentary or light 
intensity PA to MVPA in:

• early pregnancy was associated with a lower risk of LGA birthweight and rapid infant 
growth

• late pregnancy was associated with a lower risk of LGA birthweight

Understudied Periods: In Utero to <3 years 28

Badon et al., 2025, MSSE
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• Significant prevalence of children <3 years have high weight to length ratios

• Evidence linking physical inactivity to adiposity in children <3 years is very 
limited 

• Age group omitted from the 2018 Physical Activity Guidelines for Americans

• Knowledge Gap due to lack of valid instruments to assess physical activity

• Rapid period of motor development
• Expected movement patterns dependent on achievement of developmental milestones with 

high variability by child

Understudied Periods: <3 years 29

Pate et al., 2020; BMC Public Health & Pate et al., 2025, JPeds
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Physical Activity Timing 30

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

*Limited Data Available
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Physical Activity Dose 31

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

24-
hours
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• Physical inactivity is related to unhealthy weight gain across the life course

• Observational studies with repeated assessment of physical activity and weight 
across several decades can play a key role in addressing novel questions related 
to physical activity timing and dose, particularly with investment in long-term 
funding and device-based assessment

• Additional investment in studies that follow pregnant persons and their 
offspring through very early childhood is needed 

Conclusions & Recommendations 32

In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood
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