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Epidemiology of Obesity in Children & Adolescents
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Epidemiology of Obesity in Children & Adolescents
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Epidemiology of Obesity in Adults ’
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Epidemiology of Obesity in Adults 6
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Longitudinal Studies of Weight Gain SJQ K

A Boys

3 B Overweight Il Obese 30 —a Overweight at baseline
- i In kindergarten, 14.9% and 12.4%
had overweight or obesity. By 8t
i 1 grade, the prevalence increased to
L N C g P = S — 17.0% and 20.8%
Age (yr) Age (yr)
T moe mom o | * Incident obesity between the ages

—a— Normal weight at baseline

o T . of 5-14 years was more likely to

20+

S N have occurred at younger ages

: i: 3 10: | « Kindergarteners with overweight had
| 2 | 1l over 4x the odds of having obesity by
L RN = age 14 compared to normal weight peers
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Longitudinal Studies of Weight Gain SJQ A
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Longitudinal Studies of Weight Gain .\(\]\2 A
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Levels of Obesity Prevention ‘

Primordial Primary Secondary Tertiary
Reducing risk or onset of obesity at a population- Reducing risk of welght gain among at- Focuses on early disease Strategies to lessen the
level; focus on societal changes and national policy risk populations or environments detection through screening impact of overweight/obesity
and prompt intervention through treatment

N A A

UAB The University of
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Shift from Tertiary to Primordial/Primary Prevention

@ A

Prlmordlal Prlmary Secondary Tertiary

. Effectlve strategies for weight loss exist
« Weight regain is common (~50% weight lost

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

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

Primordial Primary Secondary Tertiary
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Longitudinal Studies of Physical Activity Change '"

« Study. Coronary Artery Risk
Development in Young Adults (CARDIA) 600-

Black Men

- Sample. Black and White men and T Bt women
women aged 18-30 years at baseline s00{~_ White Wornien

(1985-86)

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

« Assessment. CARDIA Physical Activity
History

MVPA Score (EU)
=
o
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* Analytic Approach. Linear mixed
models + pooled logistic regression . . . . .
20 30 40 50 60

models Age (years)
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n n = = |14
Changes in Physical Activity Type e
Early Adult to

Waking 802 817 809 770 741 755 766 752 750 783 Midlife

LEISURE-TIME DOMAIN

OCCUPATION DOMAIN
Jogging or Running 62.1 55.0 449 35.5

Swimming = 39.0 37.4 336 249 .

30.9

Vigorous Job Activites 52.0 509 491 426 39.5 395 38.2 35.3 32.1 324

HOUSEHOLD DOMAIN

Bicycling 55.2 56.0
Home Maintenance or Gardening 53.2 59.3 67.1 66.3 66.6 65.7 65.0 63.4 63.6 66.5

Racket Sports [ 274" 267 <25 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+
: Age

High Endorsement

Bowling or Golf 40.7 40.0

Exercise Class or Dancing 53.7 52.0

Home Activities or Strength Training 63.5 65.3 83.6 58.5 o 55.1 53.6 50.8 49.0 481

Calisthenics or Home Exercise 56.4 56.6 51.7 42.0 36.5 381 36.1 373 38.8 38.1

Other Moderate Sports 70.4 65.8 58.9 48.4 433 402 355 328 273 2T l

Other Vigorous Sports 53.1 49.0 42,6 325

R Zim il L=

Age Low Endorsement

UAB ;Taebgmzirtsg?;rgifngham Hornikel et al-! in progress © UAB. All Rights Reserved.




Household Chores

Dancing and Sport |
M i o v ur s v :

Moderate Dance
Moderate [87.5 84.2 79.8 75.7 74.2 70.0 62.4 56.2 41.4.

— T
A?es,a

Yard Work
Dual Sports
Moderate 57.3 52.2 50.3 485 45.8 439 39.9 334

......-.= individual Activites .-.-.-.-..

Leisure Mld“fe

Television
Reading 89.8 86.8 63.7 62.2 68.3 65.7 59.5 60.8 49.8 50.2

v un e 52 3 e ]

Vigorous | 28.1

Transportation Light - Sitting  73.0 71.2 62.7 49.0 30.5 ....

Light ....... 90.2 86.5 72.7 Light - Standing 68.4 66.8 57.8 43.1 .....-
Walking Moderate 65.2 60.3 49.1 38.1 .....

IModerate } 88.5 86.9 85.6 84.1 821 78.8 73.8 585 I Vigorous ..........

Moderate for Exercise 73.1 73.6 70.5 71.6 72.3 685 67.4 62.6 58.6 42.0 Volunteering
Conditioning Light ..
Moderate 42.7 415 37.0 355 36.8 37.4 349 324 . Moderate ..-.....-
e i -~ e o s
<50 50-54 55-59 60-64 65'6'3920'74 75-79 80-84 85-89 90+ <00 5054 559 6064 656 70.74 7579 80-84 8589 90+ Low Endorsement

. ity of . .
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What Do We Know? Primary Prevention
* Children 3-6 years.

Strong evidence to support an association
between greater amounts of PA and reduced risk of
excessive 7 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.

UAB

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

The University of
Alabama at Birmingham
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Physical Activity and Health in Children
Younger than 6 Years: A Systematic Review

U.S. DHHS, 2018 & Pate et al., 2019
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What Do We Know? Primary Prevention '

* Adults.
» Strong evidence to support an association 4 [ ==
between greater amounts of PA and attenuated ¢ ths-calAct-v-tv
. . Guidelines for Americans
weight gain. Most pronounced when MVPA > 150 27 editon
min-wk

Physical Activity and the Prevention of Weight
Gain in Adults: A Systematic Review

 Moderate evidence. Association does not vary
by sex

SPECIAL COMMUNICATIONS

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

(<3METs)10d eerazed weihtgain madls. Conclusions:
sty behavior o prevert. or minmize weight g3 i adkds.
[

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

UUAB s mingham U.S. DHHS, 2018 & Jakicic et al., 2019  ©UAB. Al Rights Reserved.



Disconnect between Physical Activity and Weight .

Recommendations?

i
Weight Gain

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

Weight

>150 min-wk!
moderate intensity PA*

Activity several times a

day in a variety of ways,
particularly interactive

floor play

*includes resistance
training

Physical Activity
(PA)

UAB The University of
Alabama at Birmingham

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

1-2 years: >180 min-d* any
intensity PA

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

)

Weight Status (=20 y)
Underweight: <18.5 kg/m?
Normal: 18.5-<25 kg/m?
Overweight: 25-<30 kg/m?
Obese: >30 kg/m?

>150 min-wk! moderate
intensity PA or

>75 min-wk vigorous
intensity PA or

Equivalent combination of
MVPA

2 times-wk of muscle
strengthening

Weight Status (=20 y)

Underweight: <18.5 kg/m?
Normal: 18.5-<25 kg/m?
Overweight: 25-<30 kg/m?
Obese: >30 kg/m?

>150 min-wk* moderate
intensity PA or

>75 min-wk! vigorous
intensity PA or

Equivalent combination of
MVPA

2 times-wk! of muscle
strengthening + balance

© UAB. All Rights Reserved.
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What Are the Research Gaps? Primary Prevention

* 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 (dyadlc associations) to Very early chlldhood
'

U‘

=N

P Y %
5 ~
S B | q Y 4

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

UAB The University of .
Alabama at Birmingham © UAB. All Rights Reserved.



Timing: Life Course Epidemiology Framework 2°

 Evidence primarily established via methodologica
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

S =N d

Journal of Physical Aetivily and Health, 2022, 19, 225-226
hitps:fidol.org10.11:23pah 2022.0128
© 2022 Human Kinetics, inc.

Human Kinetics
COMMENTARY

Relevance of Life Course Epidemiology for Research on Physical
Activity and Sedentary Behavior

Gregore lven Mielke
School of Public Health, The University of Quesnsiand, Brisbane, OLD, Australia

The importance of physical g y for health, well-being, and
the cconomy is well established.' However, much assumed knowl-
edge in this field is based on methods that empirically fail w
consider that life circumstances, including physical activity and
sedentary behavior, constantly change across the lifespan. To dase,
most epidemiological research on determinants and health con-
sequences of physical activity and sedentary behavior has relied on
the premise that behaviors (eg. physical activity) and social con-
ditions (eg, sociceconomic position) assessed in one time point
represent an individual” s behavior or condition over the years. With
the increased availability of historical data, it is becoming apparent
that assumptions about the causes and consequences of physics
ac and sedentary behavior may have been overly simpl
This commentary intends to reinfo
course perspective and raise discussions on how physical activity
and sedentary behavior research could benefit from complementary
approaches and methods of life course epidemiclogy.

Life course epidemiology 3 defined in 1997 as “the
study of long-term biological. behavioural, and psychosocial pro-
cesses that link adult health and disease risk to physical or social
exposures acting during gestation, childhood, adolescence. carlier
in adult life, or acros

ss generations™." However, despite growing
interest in using life course epidemiology models to explore causal
in

pathways between risk factors and development of dises
adulthood,” the use of life course models in physical a
research is still limited to few studies. This is demonstrated by a
rapid search on PubMed for studies that include broad terms for
physical activity and life course in the title or abstract {Figure 1).

Many Life Stories in One Time Point

Althougt
TECOMIme

behavior at
al for good
« continually across the life-
that the current low levels of
faced by many readers of this
neir physical activity levels
tis the case of the author). In
still docs not allow us to

rigger health benefits later in
h levels of physical acti v
“washed out”

Adddres:s quthDE egrrespandendelie) A e ke ug edu . (s
LLLLIR i odlb

Physical activity research can benefit from several conceptual
maodels that focus on the nature and detcrminants of life transitions,
timing. links to events in other life stages. and respective con-
sequences for human health and development.® Concepiual models
such as critical/sensitive period models, accumulation, chains of
jectories” can be modeled to sddress different
aspects of the individual's life history related to physical activity,
thus accounting for the variety of life stories that remain hidden
when physic and sedentary behavior are considered only
in a single time poil

For example, the sccumulation hypothesis assumes that cumu-
lative exposures during the life course increase the risl iseas:
regardless of the timing* Modeling this hypothe:
'y means exploring the extent to which g
activity banl - it
preventing disease:
activity is important irre:
could be tailored to consider the broad saga of an individual's
physical activity. Furthermore, this could also mean that periods of
inactivity imposed by life constraints may not be as deleterious to
health as thought. as long as an individual has enough savings in
their physical activity bank or compensates for the negative balance
in the near future.

Critical and sensitive period models focus on the timing of
exposure.” Critical and sensitive periods can be used to explore
how biological and social transitions during life stages may have
maore impact on behavior adoption and risk of disease than other
times. These life course models are well placed to explore how
physical activity during specific trimesters of gestation impacts
early development or to investigate in which time-window duri
childhood and adolescence enhancing panicipation in physical
activity would have the most substantial effec the maintenance
of physical activity during adulthc

Another approach still to b
al activity is the modeli
Recent studies have modeled tr

tigated wh

effec i i ysical activity is differcnt between those
who have always been active and those who were always inactive
or became inactive. Overall, the findings from these studies have
suggested that individuals who were inacti
became physically active during mi
comes than those who were always inactive.
A life course framework is also a pow
understanding the determinant social inequalitiesiin fhysial
activity, hence providing imp: ights into how socialin-
equalities impact the etiolog ditions. This
has been demonstrated in pre 5 studies that foun@iehil dhoed
sociocconomic position may have @ lasting, impact QR physigal

&

Childhood Adolescence

In utero

Early Childhood
UAB ;?aebgm;?tsgi)r’n?nifngham

Early Adulthood

Middle Adulthood

Older Adulthood

© UAB. All Rights Reserved.




Life Events & Transitions by Life Epoch ’

In Utero to Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood
Family-related events and transitions
° Separation/Divorce of Parents °
° Death of a Parent / Siblings °
Pregnancy/Parenthood
@ L ]
Residence-related events and transitions
. Moving o
Education- or employment related events and transitions
° Starting School/Change in Schools >
° Starting Job/Change in Job ° )
Retirement
@ L J
Relationship-related events and transitions
First Relationship
[ L J
° Co-habitation/Marriage PY
/ . o \ P Separation/Divorce/Loss of Significant Other PY
An experience that has a specific
Health-related events and transitions
onset and course, and can ] Child with Disabiliy or Medical Conition .
temp Orarily or perm anently . Diagnosis of Medical Condition or Illness o
N change behavior y . Disabilty .

UAB The University of
Alabama at Birmingham.

Adapted from Gropper et al., PLoS One; 2020 © UuAB. AllRights Reserved.



Physical Activity Timing: Sensitive Period Model '*

@ : h@d
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Physical Activity Timing: Cumulative Model
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Adapted from Wagner et al., The Lancet Public Health; 2024 © uas. Al Rights Reserved.
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Physical Activity Timing: Pathway Model 2“

z  x
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UAB The University of
Alabama at Birmingham

Adapted from Wagner et al., The Lancet Public Health; 2024 © uas. Al Rights Reserved.



Physical Activity Dose ;

* 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

' b \
v" ]
a 1 1 S -
av S ’
\\g} L\Qj /\ ‘ “ - & p \ a A U S
In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood

UAB The University of .
Alabama at Birmingham © UAB. All Rights Reserved.



Longitudinal Studies of Accelerometry

%

“Baseline”
38-50 yrs

10-years
later

48-60 yrs 60.4%

15-years
later

55.8% 53-65yrs [ 62.8%

Sedentary mLight PA m MVPA
From Y20 to Y30 to Y35: 33 daily minutes to 22 daily minutes to 15 daily minutes

Z
%’ From Y20 to Y30 to Y35: 9.5 daily hours to 10.25 daily hours to 10.7 daily hours

UAB ;?aebgm;eartsgil:naifngham UAB SCORES (Dooley, Hornikel & Gabriel), in progress © UAB. All Rights Reserved.



24-hour Compositions by Weight Status !

v Average Composition.
o0 Sleep. 34.6%
g 2 020 Sedentary. 31.4%
B SED T oo Light Intensity. 30.5%
g II;/IF\>/AI;A 'é 0.00 T Moderate or Vigorous Intensity.
% o101 9 3.5%
- .
0301
0401

oan

Stuady of Women's Health Across the Nation

Heallthy Overv'veight Obésity
Weight

The University of . .
UAB Alabama at Birmingham Dooley et al_, In Review © UAB. All Rights Reserved.



4
Understudied Periods: In Utero to <3 years R -

€ o
- 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* 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

The University of
UA Alabamla at Il3i);mingham Badon et al., 2025, MSSE © uaB. AilRights Reserved.
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Understudied Periods: <3 years

- 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

UUAB o gham Pate et al., 2020; BMC Public Health & Pate et al., 2025, JPeds ©UAB. All Rights Reserved.
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Physical Activity Timing

 ——

@ H

v

3

*Limited Data Available

' \ CARDIA ARI c

v

\ 4

SWwan =

ith Across ihe Nation

o2 — 1) :

Diabetes Prevenion Program

Y N gq §
et <

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

-—

UAB The University of .
Alabama at Birmingham © UAB. All Rights Reserved.



Physical Activity Dose B
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Conclusions & Recommendations

 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
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In utero Early Childhood Childhood Adolescence Early Adulthood Middle Adulthood Older Adulthood
UAB Ala b m B m ngham © UAB. All Rights Reserved.




Thank You *
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