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Pediatric Obesity: Assessment & Growth Charts

Clinical definition, measurement tools, and percentile classifications

Clinical Assessment

* Definition: Metabolic disorder where energy intake exceeds energy expenditure.
* Primary Tool: Body Mass Index (BMI).
Weight (Kg) Height2 (m2)

Limitations: Cannot differentiate muscle from fat (overestimates in muscular children
. underestimates in tall/lean children). Surrogate Markers:

- Waist-to-Hip Ratio (WHR): High cardiovascular risk if >1.0 (Men) or >0.85 (Women).

- Skinfold Thickness: Measures subcutaneous fat via Vernier Calipers (Triceps,
Subscapular).

Pediatric Classification

&
Obesity IAP Charts
(>95th Percentile) {indian Context)
« Color -coded:
i Overweight Blue IBﬂ}'i} : !
S 7 (85th to 95th Percentile) |  Pink (Girls) 2
o2 - = Traffic Light
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' e - Yellow (Warning)
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Epidemiology, Etiology & Obesity Types
India ranks 3rd globally in pediatric obesity prevalence (after USA and China).

Morphology
Fat Distribution Morphology (Visual Comparison)

Apple Shape Pear Shape
(Central/Visceral Adiposity) (Gluteofemoral/Subcutaneous Fat)

High
Metabuolic Risk
{Syndrome X,
T20M)

Morphology

Etiological Classification

* Exogenous (90%): Lifestyle-driven (Diet, Inactivity, Screen time).
* Endogenous (10%): Hormonal or Syndromic.

- Hypothyroidism: Low Basal Metabolic Rate (BMR).

- Cushing's Syndrome: Hypercortisolism (Central obesity).

- Hypothalamic: Damage to satiety center.

- GH Deficiency: High fat mass / Low lean mass.
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Syndromic Obesity & Red Flags

Differentiatingpathologicalcausesfromlifestyle obesity.

Syndromic Obesity

* Prader-Willi Syndrome: Hypotonia, almond-shaped eyes, hyperphagia, small hands/feet
* Bardet-Biedl Syndrome: Retinal dystrophy, polydactyly, obesity.
* Alstrom Syndrome: Vision/hearing loss, cardiomyopathy.

Barker Hypothesis: "The First 1000 Days" (conception to2 years) arecritical. Poor intrauterine
nutrition alters metabolic programming.

When to Suspect
Pathological Cause
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Pathogenesis & Neuro-Hormonal Regulation
Sustainedpositiveenergy balance(Intake>Output)—Adiposesaturation — Visceral spillover
(Liver, Heart, Pancreas).

The Appetite Regulation ;
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This neuro-hormonal imbalance, characterized by increased hunger signals (Orexigenic) and
compromised satiety signals (Anorexigenic), particularly Leptin Resistance, drives chronic
overeating and persistent fat accumulation, leading to systemic metabolic consequences.
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Complications: Metabolic & Endocrine
BMI>25(adultequivalent)correlateswithasteepriseinmorbidity.

Glucose Abnormalities The Metabo

Prediabetes: HhAlc 5.7-6.4% | FPG
100-125 mg/dL.

Type 2 Diabetes: HhAlc = 6.5% |
FPG = 126 mg/dL.

Visceral
_Adiposity
Cardiovascular

Hypertension (HTN},

Note: Pediatric Metabolic Syndrome
= Central Obesity + 2 risk factors
(HTN, lipids, or glucase),

Syndrome Web

lic Dyslipidemia

High Triglycerides (TG).
Low HDL {Loss of vascular
protection).

High LDL.

Dermatologic/Endocrine

Acanthosis Nigricans: Marker of
Insulin Resistance.

Girls: POOS, menstrual irregularities.
Boys: Low testosterone, gynecomastia.

Complications: Systemic & Psychosocial

Mechanical, organic, and behavioral consequences.

The Psychosocial "Vicious Cycle"

Wi T Gain

ncreased
' Sersan Time &)
‘ Emigdional
v Eat 1y

Bl e |

Systemiclmpact
Mechanical / MSK: Osteoarthritis, Gout.

» Gastrointestinal:

Gallstones, GERD.

Malignancy Risks:
- Female: Breast, Endometrium, Ovary.
Male: Gl tract, Prostate, Liver.
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Respiratory: Obstructive Sleep Apnea (OSA), Pickwickian syndrome.

NAFLD — NASH — Hepatocellular carcinoma.
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Evaluation Strategy & Diagnostic Algorithm

Differentiating etiology based on growth velocity.

Investigation Indications:

* Evaluate if: Obesity + Comorbidities OR
- Red Flag Signs.

* Panel: Metabolic (Glucose, Lipids, LFT), Hormonal (TSH, Cortisol, LH/FSH), Imaging

(DEXA, MRI).
p
. Ohese Child
Tall ar Meorrsal Short Stature |
Height Growth Faillure
E!ﬁﬂﬂmif . }r Endacrinmar | I r;.:néﬁﬁ:fw
Lifestyle Obesity | Syndromic Cause 1::} Karyotypa, MR
lfu'ﬁfl :i‘..,.,lj:.l'll.!':..) rj'c:wll-_. | Cortisolf Hypaottryroid | | !|I g -:atedl

suppress growlh, |

Treatment Need Matrix (Bottom):
\

Age Group Action
2-7 yrs Weight maintenance (unless BMI >95th).
>7 yrs Weight loss advised if BMI >95th or complications present. ‘

-II\_I::-agement: Diet & Nutrition @ Oreen Light (G0}

Eat Daily / Unlimited

whaole
fruits

* Pediatrician, Dietician, Psychologist,
Physiotherapist.

Viegelabes Whole grains

Yellow Light (Caution):
Moderation / Weekly

= ¥,

Potmoes Rice Mango Grapes

@ Red Light (Stop):

Dietary Composition:

* Carbs: 45-60%| Protein:10-20% |
Fat: <30% (saturated fats<10%).
Behaviors: "Rainbow Diet," No
screens during meals, Heavy

breakfast / Light dinner. Avoid / Monthly
‘l"‘h-.n:._[—r o el .
Bakery itemz Segary soda  Fried foods
Pediatrics 5
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Activity, Prevention & The "0-1-2-5-10" Rule

* Target: 260mins/dayofphysical activity (AHA).
* Type: Aerobic(Walking/Running), School sports.
* Screen Limits: <2yrs:Zero | 2-6 yrs: <1 hr/day | >6 yrs: <2 hrs/day.

Visual: Healthy Living Mnemonic

0 1k2:5

Sugary Hour Physical  Hours Screen Servings of Hours of
Drinks Activity Time Limit  Fruits/Veggies Sleep

Pharmacotherapy & Bariatric Surgery

Escalation of care for severe and morbid obesity.

Bariatric Surgery

* Procedures: Roux-en-Y Gastric Bypass,
Sleeve Gastrectomy,

» Goal: Prevent long-term complications

(Not cosmetic).

Bariatric Surgery
Indication: Physical maturity AND
(BMI 240 OR BMI 235 + Comorbidities).

Pharmacotherapy

« Metformin: Pre-diabetes/Insulin Resistance.

» Orlistat: Lipase inhibitor (Side effect: Steatorrhea).
+ GLP-1 Analogs: Appetite suppression.

Pharmacotherapy
Indication: BMI =40 or
complications.

Lifestyle Modification
Diet + Activity + Behavioral Therapy

Pediatrics
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Case Study: Pituitary Mass Lesion

* Patient: 7-year-old boy, history of consanguinity.
* Initial Misstep: Treated for seizure/giddiness without endocrine workup at primary center.

Visual: Symptom Progression Timeline

Onset Progression Late Stage Endpoint
Polyuria & Virilization / Neurological & Suspicion of
Polydipsia Precocious Puberty Systemic Sellar Mass

{Suggests Diabetes {Facial hair, pulbic hair, ( Dizziness, Seizure, Lethargy,
Insipidus [ dilute urine) increased phallus size at age 7) Cold Intolerance)

Examination Findings: Eyes & Skin
Physical Findings:

* Vision: Asymmetric vision loss (Right: Counting fingers; Left: 6/24).
* Fundus: Normal (Indicates retrobulbar/chiasmal pathology).

Visual: Differential Diagnosis of Cafe-au-lait Macules

Graphic A Graphic B

Neurofibromatosis 1 (NF1) MeCune-Albright Syndrome
Coast of California (Smoaoth) Coast of Maine {Irregular)

Case Note: Patient had NO cafe-au-lait spots (Rules out NF1 & McCune-Albright).
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Endocrine Workup & The "Twist"
Diagnosis:Panhypopituitarism+PeripheralPrecocious Puberty
' j Secieies f-hCG

'H—._'. .l‘—" ;'-_;..-.'
srimulates 1 )SaE)

Effect1: "
Stalk Compression:

Black Depamine | Fydin Crlls
inhibiticn Effect 2= {hdsmnics LH)
Gland Comprasshon: -
* Prolactin Less of lunctan Precocious Puberly
1 Bsla-hCG
2 L T3T4 | ACTH/Cortisaol | Endegenous LH/FSH
[Central Hypathyrosd) | | (Adrenal Insifficiency) {Penperal Pubsdy)

Tumor Markers: 1 AFP + 1 Beta-hCG Specific for Non-germinomatous Germ Cell Tumor (NGGCT)

Note: NGGCT is aggressive (Chemo + Surgery). Pure Germinoma is radio-sensitive.

Differential Diagnosis: Suprasellar Masses
Imaging:Supra-sellarsolid-cysticmasswithextra-sellarextension.

Feature Craniopharyngioma Germinoma (Case Diagnosis)

Age Common in children (5-14y) Midline/Suprasellar
Calcification Present (Common) Absent
Puberty Impact | Usually Delayed Puberty Precocious Puberty

(if B-hCG secreting)

Visual Field Inferior field loss (Compressed from above) | Variable

Tumor Markers | None 1 AFP/1 B-hCG

Final Diagnosis: Symptoms (DI + Precocious Puberty) + Markers = Germ Cell Tumor.
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Management Sequence & Safety Rules

Golden Rule: SteroidsFirst, ThenThyroxine. (Thyroxine increases cortisol clearance;
giving it first can precipitate adrenal crisis.)

The “Steroid Safety” Protocol

3. Monitor for D nimasking

Post-Op Priorities: 1. Hydrocortisone (Life-saving) | 2. Thyroxine | 3. GH/Sex Steroids (Deferred).

Pediatrics
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PG Residency + NEET SS 2 + 1 Combo [NEW

One Plan.
Two Goals. ’

Your Best Future.

Designed for PG Residents preparing for
both PG Residency & NEET SS.
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