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Conditions caused or worsened in children with obesity:
all organ systems are affected

Psychosocial - stigmatization
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Anety o
Poor self-esteem e 3
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children with Early puberty
type 2 diabetes Potycystic avary syndrome

mellitus gypogonad:lsml ;WT
necomastia [boy
(T2DM)  had
_ Cardiovascular co-mo
ObeS|ty Hypertension 09> Hlid

Left ventricular bypertrophy

e 7724 % had Endothelial dysfunction
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Obstructive sleep apnea
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Asthma e
M‘

Cancer
Acute lymphatic leucemia

Neurological alterations
Pseudotumor cerebri
Cognititive dysfunction
Reduced eye health
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Impaired oral health
Orofacial growth alteration
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Periodontitis

Immunologic and autoimmune diseases
Chronic low-intensity inflammation
Arthritis wgilegy o )
Diabetes type | X2 T
Multiple sclerosis ol el
Psoriasis

Renal disturbances
Glomerutosclerosis
Hyperfiltration

Gastrointestinal and nutrition complications
Nonalcoholic fatty liver disease (NAFLD]

[G;i;:;l?:esr flux disease] o
{Acid reflux disease D (yrolisg 0guos

Vitamin D insufficiency Sl Oy s
Iron deficiency

Musculoskeletal disturbances
Abnormal bone content
Mltered growth ;‘nttem b il gl ooy
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Flat feat
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Dermatologic complications
Acanthesis Nigricans T
Stretch marks
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Fig. 1 Diseases and conditions caused or aggravated by obesity during childhood and adolescence. Childhood obesity is a

systemic disease and almost all organs in the body are potentially affected.
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Risk factors

Genetics
+  Epigematics

*  Dhesogenetic ervironment
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Long-term consequences

Type 2 diabetes

Type 1 diabetes
Cardiovascular disease
Monalcoholic fatty liver disease
Cognition defects
Multiple sclerosis
Perlodentitis and Caries
Cancer = malignancies
Mo Crohn

PCO syndrome
Gynecaomastia
Premature mortality
Pseudotumaor Cerebri
Asthma

Arthritis

Fig. 2 Many different factors contribute to the long-term effects of childhood obesity. They interact in a complex pattern and
it is difficult to identify one specific mechanism responsible for one long-term consequence. The low-intensity inflammation

caused by obesity in young children already contributes to many obesify-associated diseases.
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SYSTEMATIC REVIEW

www.nature.com/pr

W) Check for updates

Management for children and adolescents with overweight and

obesity: a recommendations mapping

Chen Tian'??, Meng Xu'*?, Honghao Lai'?, Mingyao Sun®, Yao Lu'?, Yong Wang®, Bo Tong?, Yiyun Wang?, Feiyang Na®, Jing Wang’,

Qiong Li®™ and Long Ge'23™

© The Author(s), under exclusive licence to the International Pediatric Research Foundation, Inc 2024

BACKGROUND: Childhood obesity is a global public health issue, and the status of clinical practice guidelines (CPGs) as instruction
manuals for the management of childhood obesity remains unclear. This study aims to identify and apprise the methodological and
reporting quality of CPGs focused on childhood obesity and provide an overview of key recommendations.

METHODS: Databases and websites reporting guidelines were searched from January, 2018 to September, 2023. The
methodological quality was graded using the AGREE I, and RIGHT was used to assess the reporting completeness.

RESULTS: Among the six included CPGs, two were rated as high quality and considered "Recommended” and three were reported
no less than 80%. CPGs included 184 recommendations cover diagnosis, assessment and management of complications,
interventions and prevention. The diagnostic criteria for children with obesity over 2 years of age are based on normative BMI
percentiles, depending on sex and age. CPGs recommended the delivery of multi-component behavior-changed interventions
included controlling diet and increasing physical activity. Pharmacological interventions and bariatric surgery are considered as
complementary therapies.

CONCLUSION: CPGs for childhood obesity should emphasize the impact of psychological factors and consider the provision of
interventions from multiple settings, and could consider the role of complementary alternative therapies.

Pediatric Research; https://doi.org/10.1038/541390-024-03357-3

IMPACT:

Six guidelines have been published in the past 5 years focusing children obesity.
Recommendations covered diagnosis, multiple intervention and prevention.
Guidelines should focus on the role of complementary alternative therapies.
Guidelines should emphasize the impact of psychological factors.

Guidelines should consider the provision of interventions from multiple settings.
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Fig. 2 Grading and analysis of methodological quality and
reporting completeness of CPGs. Green indicates rated as high
quality and considered recommended, yellow indicates moderate
quality and recommended with modifications, and red indicates low
quality and recommended with modifications.



S 9 0ignldl paseis
Losal) 90 bl (llszgi 5 G506 )0

el g AAP NICE
aaslol | S RS BAL Sue (BMI Losi) 0 Sas b LBMI
> 0 Glone Szl VFF ol

Lo,) WA Saw bl ,BMI

- R e i Gl sl ¥, 0 Jolas

s il Sao \Ve/ sl g b )l ,BMI Lo,®) 49,8 ;mlgﬁlﬁBMl

. 10 Glne Bl osl Y, PA ol

, ; Ls# 0.4-0.49:
(o5%) 35 0 Sl ] !

s ial3514 0.5-0.59:
Y ylows yas @ 20.6:




3 Sl b b e slag len o S GIRAAP GNICE slodiogs
Sblazgi g (B ogS

()‘)‘0'-Q LS)LQ'.?{ 6‘>|: . & ) Lg)ijle)_é L)i,g)
50 69" “""L’o 5 O A8 -
HbALC / awelu ¥ 5 6lS Jass cus @
NI R OB sS o ama S Y u9> Led Lg);o.)'bs\é
Sl b yea8Lal slhls
Y o> 7 el 6 3 HDL gyl sl ioleji®

S et oz 0

&S (S5 sisw 3% ALT
zls Shgo 0 o9 pelS ol £ 5l o bews 1S5S
b s




Oble>g g HB0eS ity Oy9a8lal Co e 4o LS»’ﬁ)‘o Oleyd

Egdg0 ol
a410 31 ool (o] aolol &) (339 pwals Lads gl ¢ Sy Somw
AAP, NICE) .5 5.5 51,8 colaiw! 5,40
S99 Wygwo 30 ks JLw WV YL Ulezoi sl
Sl 59l 3925 il (Ll b (coums of o sla 6 Hlow

AAP ¢NICE

A

O g5 W yguo (slatds ol v bawgd Wb gyl0 e
NICE .0g% sl 9

i gl foSo

Wb b gdin gy BTG il 4o 5 1,55 &g 4
Slgo 9 b poliy g oubdmogs (o b (ol Joso
NICE .05 48,5 b j0 Joxeo




Eyogo

: . N
£

535 0315 £r | b ol YU & JLu & 05055 (557 vl o555 S 5 (8,58 w5 1e
AAP) .céd,5 a5 30 30 JLW O LY 50gS slp QT Oled oo

ooy g9
Ty

Ogutd « S 33 2 bl Fao Cadlad go 38l LS, ui o il Joll gladdgoacs S luw
93P -O9ub o0 o9l (653l Bl )0 AL g 49k

Q d>g
SO s S

0339 AL W g aloys I (i Wl elodiz] byl o (69,8 Gl 5 Wl (loys Sl 4o
NICE) .09 48,5 ki )0 08 &y yoS 190 Camnd (ol o Sy b

.

.
‘ .o ”| oo
S “"..‘Juu ) i

9w i glosaly b g bl piybllaxil g 0,8 ol Olrs § b cawlico Wb o188 o5y Ol s
99y .ol SKalod pw b cawlicto

las by
ool

NICE) .09% oolasw! glasdas i 31 Joleio sl g ouiiSdgumo s 5, 3l Wl

G399 4085 o
039 el Logy

(03948l Wygo yo Ogud ol (39 B ST S (Wiglh G g (2108 w3y Semis 4 il S0y

99,8 Aibly 5551 b po 51 a5 il (3L, 555

‘5-;5’*3 . "’Lé & e

NICE) .15 (koS 9119 539 GRS (90 i lgrgi 9 5395 5o Gy cellnd 381

©y0)9)

39 ua.’é) L L& JLigd 4.1; 31 oolaswl (g )lgwas g0 “55)o.>L,,g’ Soslo ‘s.g.l.b&tﬂxé Sgu o dao g

99,2 .09 oilxiS diljg, aoli

99,0 il bl g sLG3L 9 Ha el GLbled wiile SIS sl L, Wl

30 PN cadled

shle C,lSa,S
05945L1

NICE) .055 o0 dnogi 39y 50 S Cadlad aido £o JBlos ((y)9a8Lal (ol o 534S (5l




Sblszsi g B85S )0 S (>

Eyogn

:I . o
oty

&z el

AAP ail oo JolS Lo 5 Su3e05 508 g0k a5
NICE

S )70

Slas oz aass b o vy Wb (o>
AAP, NICE) .52 ol

Jos 5l G slo ol

AL 5 8 eS8 eloixl g (Solgls (8590l
D9 alosl leys BB g oL e s, ol Sy
NICE

Jos 5l o Bladns 6,80

5 e Yl Plos wb QU19.?93 Sladss Cunsy

9 09D 2975 celie Gl JoSh 05l owy (A2
NICE .ol aslol Jlo ¥ Blo> U g ks o ol o




YoVY 1S5 0l 5865 el slosal,

FROM THE AMERICAN ACADEMY OF PEDIATRICS | CLINICAL PRACTICE CUIDELINE | JAMUARY o9
2023

Clinical Practice Guideline for the Evaluation and Treatment of
Children and Adolescents With Obesity @33

Sarah E. Hampl, MD, FAAP @& ; Sandra G. Hassink, MD, FAAP, Asheley C. Skinner, PhD; Sarah C. Armstrong, MD, FAAP;
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APPENDIX 1 Algorithm for Screening, Diagnosis, Evaluation, and Treatment of Children and Adolescents with Obesity

P&PHCPs should measure height & weight, calculate BMI, and assess BMI percentile
using age- and sex-specific COC growth charts or severe obesity growth charts for all children 2-18 years (KAS 1)

BMI 285th
Mo
sercentile? | Repeat at least annually
Yes
Overweight Obesity Severe Obesity
BMI =B5th to «95th percentile BMI =95th percentile BMI 2120% of the 95th percentile

Components of

Overweight Obesity I._ Refer to AAP
- High BP CPG®

Comprehensive Evaluation <10y =10y <1y =10y

Comprehensive history, MBH screening,

SDOH evaluation, physical examination, & v v W1 Repeat at every visit
diagnostic studies [KA52)

Blood pressure [KA5 8] \/ : 1/ s/ ; 'v/ m r ﬂss:l::i:: 3
Fasting lipid panel (KAS 3, 3.1, 5) v v fr

FPG, OGTT, or HgbA1C (KAS 3, 3.1, 6) b v/ labsis 0 ﬁ;‘:?f:ﬁ:ﬁ

& ALT(KAS3,3.1,7)

if changes in
exam,risk




P&PHCPs should treat
overweight/obesity &
comorbidities
concurrently (KAS 4)
following the principles
of the medical home and
the chronic care model,
using a family-centered
and non-stigmatizing
approach that
acknowledges obesity's
biologic, social, and
structural drivers.(KAS 9)

Overweight
Components of

Comprehensive Treatment <6y Gto 21y
1%y

v v A

Motivational Interviewing’ (KAS 10)

Intensive Health Behavior and Lifestyle
Treatment8 (KAS 11)

v v v v

Weight Loss Pharmacotherapy® (K4S 12)

Offer referral to Comprehensive Pediatric )
Metabolic & Bariatric Surgery programs \/I
(KAS 13)

v =P&PHCPs should; = P&PHCPs may

¥" = n children 3y and older with overweight/obesity, PRPHCPs should evaluate for hypertension using blood pressure

"= Inthe presence of risk factors for T2DM or NAFLD, PEPHCPs may evaluate for sbnormal glucose metabolism and liver function. T2DM risk factors: famify history of T2DMin 12 or
2" degree relative, maternal gestational diabetes, signs of insulin resistance or conditions associated with insulin resistance (acanthaosis nigricans, hypertension, dyslipidemia, polyeystic
owvary syndrome, or small-for-gestational-age birth weight), obesogenic psychotropic medication. NAFLD risk factors: Male sex, prediabetes/diabetes, obstructive sleep apnea,

dyslipidemia, or sibling with NAFLD.

tElevated BP- =90th percentile (<13 years old) or =120/80 (= 13 years] - confirm initial high BP reading with average of repeat BP % 2 using auscultation to classify as abnarmal
%2017 Clinical Practice Cuideline for Screening and Management of High Blood Pressure in Children and Adolescents (Jink)

£ Ahnarmal lahe racnltc for which addbianal tactinm ic roenmmaondad- 1B 53200 TE 100 LA N wnare) ar 13003 0 inarels Dradiakhatac. UshA10 55 726 A COS 100195 AETT 44001 60-



TAELE 1 Selected Examples of Multilevel Influencers and Contributors to Obesity

Example Description

A Policy factors = Marketing of unhealthy foods
» Underresourced communities
= Food insanuw

B. Neighborhood and community factors 1. &chool environment
2. Lack of fresh food access
3. Fast food proximity
4. Access to safe physical activity
9. Environmental health

C. Family and home environment factors 1. Parenting feeding style
2. Ememges.

3. Portion sizes

4. dnacking behavior

2. Dining out and family meals

6. dcreen time

[. dedentary behavior

8. Sleep duration

9. Environmental smoke exposure
10. Psychosocial stress

11. Rdverse childhood EXpEriences
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0. Individual factors

0.1
a

=

=
C e Nan op Mo

d.
D4.
d.
b.

[1=J ~ P = B = | =]

—h

Genetic factors

Monogenetic syndromes and polygenetic
effects

. Epigenetic effects

. Prenatal risk

. Parental obesity

. Maternal weight gain
. Gestational diabetes

Maternal smoking

. Postnatal risk
. Birth weight
. Early breastfeeding cessation and

formula feeding

. Rapid weight gain during infancy and

early childhood

Early use of antibiotics

Childhood risk

Endocrine disorders

Children and youth with special health
care needs

. Children with autism spectrum disorder
. Ghildren with developmental and

physical disabilities

. Children with myelomeningocele

. Attention-deficit/hyperactivity disorder
. Weight-promoting appetitive traits

. Medication use (weight-promoting

medications)
Depression
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Intensive Health Behavior and Litestyle Treatment (IHBLT)

WHO: WHEN: WHAT:
Patientand ~ Prompllyfor  Health educalion
family in child or and skill building
partnership adolescent with on mulliple lopics
wilh a overweight or
multidisciplinary ~ obesity ﬁ
lreatment leam" d}ﬂ
Behavior
modification
and counseling

WHERE: DOSAGE:  FORMAT: CHANNEL:
HH

EiF & An

onoo

Healthcare sefting L ongitudinal Group, Facedo-face
Irealment (strongest
across 312 evidence)
months wilh
ideally > 26

Communily-based  contacthours  Individual, or _

selfing with linkage ——

o medical home . M Vitual

Both evidence)
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The adolescent with special
healthcare needs and obesity
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adolescent with SHCN are listed in Table 1.

Table 1. Strategies for successful implementation of plan of obesity care for the
adolescent with obesity and special healthcare needs (SHCN).

Strategy Decreasing highly processed foods and added sugar in the diet leads to decreased

1 hunger and cravings, decreasing set point over rime.

Strategy Improved sleep schedule and sleep quality improves sleep hormones, leading to

2 decreased storage of adiposity and increases in metabolism.

Strategy Increase in water consumption decreases hunger and improves hunger versus

3 thirst discrimination.

Strategy Increased activity builds muscle mass, decreases boredom, and increases

4 distraction.

Strategy  Physical activity alone has limited effectiveness compared to nutritional

5 interventions but does support other weighrt loss interventions.

Strategy  Promoting healthy weight and managing health behaviors can contribute to
6 improved health ourcomes and quality of life.

Strategy Increased protein and fiber intake from non-starchy vegetables can lead to

7 decreased hunger and improved exercise performance and endurance.




NHLBI Criteria for Lipid Testing Results

Lipid Low Acceptable ﬁci)grﬂerllne High
Category (mg/dL) (mg/dL) (ma/dL) (mg/dL)
Total _ <170 170-199 | >200
cholesterol
LDL _ <110 110-129  |>130
cholesterol
HDL
cholesterol <40 >49 o
Triglyceride
S
0-9y — <75 75-99 >100
10-19y |— <90 90-129 >130
i <120 120-144  |>145

cholesterol




criteria for Diagnosing Prediabetes and T2DM®°

Prediabetes or
Impaired Glucose Diabetes Mellitus?
Tolerance

Fasting plasma

glucose (FBG)® 100-125 mg/dL. >126 mg/dL

2-h plasma glucose

(OGTT): 140-199 mg/dL >200 mg/dL

Random plasma

glucose (RBG)! Not applicable >200 mg/dL

HbAlc® 5.7% to 6.4% >6.5%




Risk Factors for Diagnosis and Progression of NAFL[D88:397.:433

NAFLD Risk Factors?

Male sex, >10 y, obesity, sibling with NAFLD,
Diagnosis | prediabetes or diabetes mellitus, obstructive sleep
apnea, dyslipidemia

Adolescent >14 y; higher or increasing alanine
transaminase; elevated baseline aspartate
transaminase, y glutamyl transferase (GGT), and
LDL cholesterol; prediabetes or diabetes mellitus;
obstructive sleep apnea; increasing wt or waist
circumference

Progression




BP Categories by Age and Number of Visits Needed for Diagnosis

Children 1-13 Years | Children >13 | umper of
BP Category VIsits to

of Age Years of Age : :

Diagnosis
Normal BP < 90th percentile EIZ <120/80 mm NA
: 120/<80 to

Elevated BP = 90th percer_ltlle 129/<80 mm 3

to <95th percentile

Hg
BP > 95th percentile 130/30 to

Stage 1 to <95th percentile + 139/89 mm Hg 3
12 mmHg

BP > 95th percentile + | >140/90 mm

Stage 2 12 mm Hg Hg
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Weight Stigmas

h 4

Multiple adverse health consequences can result from experiences of weight

Eating and Physical
Activity Behaviors
Binge eating
Increased caloric consumption
Maladaptive weight control
Disordered eating
Lower motivation for exercise

Less physical activity

Physiological Reactivity

Increased levels of:

* Cortisol

« C-reactive protein
*Alc

Elevated blood pressure

Health Care Services
Poorer treatment adherence
Less trust of health care providers
Avoidance of follow-up care

Delay in preventative health screenings

Poor communication

. R

w

Suicidality

Psychological
Health/Distress

Depression
Anxiety

Low self-esteem
Poor body image
Substance abuse

Physiological Health/Distress

Poor glycemic control

Less effective chronic disease
self-management

More advanced and poorly
controlled chronic disease

Lower health-related quality of life




The AMA recognizes the resolutions
Words matter of the Obesity Medicine Association
in ObESityg to dEStIgI"I':IEItIZE l‘.'I:bE'SIt}F and educate
on a nonbiased dialogue®

Use person-first language Everybody deserves respect

@ Use terms preferred by patients such as “weight,” 2 Increase awareness of weight bias

~waicais Walght,” and "M whin dicussing ob & Equip clinics with appropriate furniture, gowns,

2 Awvoid use of stigmatizing terms like “fat™™ and equipment for all patients

Visit RethinkObesity.com for resources

to help you and your patients

References: 1. Kaplan LM, Golden &, innetl K. Percepticns of barriers to effective obesity care: results from the national ACTION Study. Obeciy. 2018,268(11:61-89. 2 Obesity Action Coation. Undarstanding
Obesity Stigma. Parmpiler. 201 7. Accessed |une 2, 2073 httpehewn.obesityaction crgiwp-content/u ploadsUnde rstanding-Obesity-Stigmaypdf. 3. Amy MK, Aalborg A, Lyons P Keranen L Barriers to routing
gynecogical cancer screening for Wihite and African-Amenican obese women. farf Obes {lond). 200630{1):147-155. 4. Ratanaphruks | Weight bias, the peychological impact of ebasity, and helpfll resources
Obesity Medicine Association. October 14, 2020. Accessed April 27, 2023, hitpsiiobesityrmedicing orghweighi-bias-and-psychological-impact-of-obesing. 5. Pund RM, Hewer CA. Obesity stigma: important
consderations for public health. Ao ! Pabiic Baodth. 200001 0008):1019-1028. 6. Fruh Sk, Madglowski |, Hall HE, Dais 5, Crool ED, Zlomke K. Obeasity stigma and hias | Muse Pract. 2016,12(7):425-432.

7. Centers for Medicare & Medicaid Services. Intensive behadoral therapy for obesity. Movernber 2011, Accessed Apell 27, 2023, itpss/fwesaoms. gosimedicare-coverage-databasefiew/nod spe?MODId=353.

B. Vallis M. Piccinini-valis H, Sharma AM, Fresdhof . Modified 5 As: minimal intervention for obesity counseling in primary care. Cov Fam Physicion. 2013591 127-31. 9. American Medical Association House of
Delegates approves rasolution to help destigmatize obasity. News release. Obesity Medical Azzodiation. June 13, 200 7. Accessad April 27, 2023, hitpsobesitemedicine orglama-destigrmatize-obesity-rasolution.
1. Wadden TA, Didie E. What's in a name? Patients' preferred tenms for describing obesity. Obes Res. 20031 1[31140-1146.

Rethink Obesity®
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"I wish my doctor
would see me as a

person first who has
feelings.™
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Low-Carbohydrate Diets for the Management of
Pediatric Obesity: A Systematic Review and Meta-

analysis
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Ahstract



Data extraction and analysis: Data before and after the LC intervention and control comparisons (if
applicable) were extracted from 19 studies, 17 of which were pooled in random-effects meta-analyses.

Results: Children on LC diets (Mean = 30 [IQR: 30-60] g/d), for approximately 3 months (IQR: 3-4
months) significantly reduced their weight (mean change [MC] = -7.09 [95% CI: -9.60, -4.58] kg; P <
.001), body mass index (BMI) (MC = -3.01 [-3.71, -2.30] kg/m2; P < .001), and BMI z-score (MC = -0.27
[-0.48, -0.06]; P = .020), on average, with concomitant improvements in different metabolic
biomarkers, such as serum triglycerides (MC = -29.16 [-45.06, -13.26] mg/dL; P = .002) and insulin
(MC = -7.13 [-9.27, -4.99] pU/mL; P < .001). Evidence from 5 out of 7 controlled trials suggests that LC
diets without caloric restriction may lead to similar or greater improvements in anthropometric and
lipid-related outcomes relative to caloric-restricted or low-fat diets. However, meta-analyses
demonstrated high between-study heterogeneity, indicative of a wide variety of methodologies,
including intervention duration and degree of carbohydrate restriction.

Conclusion: Qverall, this review found that short-term LC diets can be beneficial for weight loss and
improving cardiometabolic parameters with or without calorie restriction. However, the limited
number of controlled trials and the demonstrable diversity in methods prevent firm conclusions
regarding their efficacy relative to traditional approaches, such as energy restriction.

Systematic review registration: PROSPERO registration no. CRD42023440835.

Keywords: adolescent; children; ketogenic diet; low-carb diet; obesity; weight loss.
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