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OVERWEIGHT AND OBESITY

Home > Overweight and Obesity >  Causes and Risk Factors

OVERWEIGHT AND OBESITY
What Are Overweight and

Obesity? Causes and Risk Factors
Symptoms and Diagnosis Espafiol =N
Prevention
What causes overweight and obesity?
I Causes and Risk Factors

Treatment

https://www.nhlbi.nih.gov/health/overweight-and-obesity/causes



BAD HABITS

Is laziness the cause of obesity? and unhealthy lifestyle

( JUNK FOOD

UNHEALTHY
DRINKS

REST AT HOME

Google 24.08.24: causes of obesity



Is obesity a choice?

Prevalence of obesity (%)

U.S. prevalence of obesity 1960-2000, by age and sex

Our body size is not entirely within
our conscious control
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Data from US Centers for Disease Control and Prevention, National Health and Examination Surveys
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Foresight. Tackling Obesities: Future Choices — Obesity System Atlas. UK Government Office for Science. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/295153/07-1177-obesity-system-atlas.pdf (Last accessed: September 2019)



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/295153/07-1177-obesity-system-atlas.pdf

Bliher Nat Rev Endocrinol 2019



Environment and/or society

Eating culture Television Transportation Smoking

Policies Computer games Social media Food marketing

Economic systems Food environment Workplace Recreational
drug use
Noise _
pollution _ d Phnylfﬁl Shift
Metabolism an- ure activity work
i.:ood energy expendlt
. intake
Genetics Sleep
Stress
Brown fat
Epigenetics
. Neurocircuits of appetite
Internal clocks 200l and satiety regulation
Inflammation Central reward . , L
system Microbiota Addiction
Medications _
Sarcopenia

Weight cycling Pain
(intentional weight
loss and subsequent

weight regain)

Adipose tissue
expandability
and distribution

Insulin resistance Psychiatric diseases

Biology

SOCIETAL/
ENVIRONMENTAL

INDIVIDUAL
BIOLOGICAL

Bliher Nat Rev Endocrinol 2019



Change in BMI profile over time
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https://www.aihw.gov.au/reports/overweight-obesity/overweight-and-obesity-an-interactive-insight/contents/time-trends



Genetic influences on weight

BMI of parents (kg/m?)
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Stunkard N Engl J Med 1986

and tendency to weight gain

Monozygotic

Within-pair

twins BMI correlation

Men Women
Reared together 0.74 0.66
Reared apart 0.70 0.66

Stunkard N Engl J Med 1990

Influence of biology > childhood environment on BMI

Twin A weight gain (kg)
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Bouchard N Engl J Med 1990

Overfeeding: effect within twin pairs



Common obesity is polygenic

Monogenic

Early-onset, severe obesity

High genetic
contribution

Single mutation
in one gene

Large genetic effect _

Rare

High penetrance —

No environmental
influence

Hundreds of variants
in or near many genes

Polygenic

Common obesity

Modest genetic
contribution

Each variant has
a small effect

Common

Low penetrance

Environmentis a
key determinant

Loos Nat Revs Genetics 2022
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Lower BMI = fewer risk alleles




BMI-associated genes are preferentially expressed in

the brain
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Tissue expression of BMI-associated genes
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NATURE - VOL 387 - 26 JUNE 1997
Congenital leptin deficiency
is associated with severe
early-onset obesity in humans

Carl T. Montague*f, . Sadaf Farooqi*ii,

Jonathan P. Whitehead*:, Maria A. Soos*:, Harald Rau*i,
Nicholas J. Warehams, Ciaran P. Sewter*i,

Janet E. Digby* i, Shehla N. Mohammed|, Jane A. Hursts,
Christopher H. Cheetham#, Alison R. Earley#,

Anthony H. Barnett::, Johannes B. Prins*:

& Stephen O’Rahilly*:

rapid weight gain in early life
* severe obesity

» preferential accumulation of fat

* intense hyperphagia, food-seeking behaviour

* impaired satiety

* cannot discriminate between palatable and unpalatable food

* hypothyroid, hypogonadal, impaired immune function

3yr old weighing 42 kg

Reversed by replacement of leptin - fundamental role in regulation of appetite and energy expenditure

Farooqi & O’Rahilly J Endocrinol 2014



Energy loss Food consumption

X

Other factors:
- Biological
- Behavioural

Metabolisable . Gut-brain axis » Psychosocial

energy intake

Environmental

Energy and
nutrient intake
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Bliher Nat Rev Endocrinol 2019



Can obesity be cured with lifestyle changes?

ta-da!”

“The amount of energy being spent on
achieving weight loss is staggering. The
research and investigation is seemingly
endless. Thankfully, | know the answer,
because my mum told me when | was a
kid. Eat less, move more. There you go -

Michelle Bridges. April 2013

“If you want to deal with being
overweight — well, here is a rough
suggestion — stop eating so much and
do a bit of exercise”

“...get yourself a robust chair and a
heavy table and, halfway through the
meal, put both hands on the table
and just push back. That will help you
lose weight.”




Weight trajectory after lifestyle intervention

After completion of a structured program - humans

After cessation of caloric restriction - rats
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Physiological responses oppose weight loss

Adipocyte hormone
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Rosenbaum AJCN 2008, Rosenbaum JCI 2008,
Sumithran NEJM 2011, Fothergill Obes 2016



Physiological responses oppose weight loss

PYY: peptide YY; CCK: cholecystokinin;

Adipocyte hormone
L Leptin

Appetite hormones
| satiety: PYY, CCK, amylin
T hunger: ghrelin
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Sumithran NEJM 2011, Fothergill Obes 2016



Physiological responses oppose weight loss

PYY: peptide YY; CCK: cholecystokinin; CNS: central nervous system

Adipocyte hormone
L Leptin

Appetite hormones
| satiety: PYY, CCK, amylin
T hunger: ghrelin

Appetite
T hunger, desire to eat,
prefer calorie-dense foods

CNS activation
T mesolimbic reward pathways

Hunger (mm)

1 1 1
0 30 60 120 180 240

Postprandial Time (min)

Desire to Eat (mm)

T T T
0 30 60 120 180 240

Postprandial Time (min)

Figure 3. Mean (+SE) Fasting and Postprandial Ratings of Hunger and
Desire to Eat at Baseline, 10 Weeks, and 62 Weeks.

Ratings were based on a visual-analogue scale ranging from 0 to 100 mm.
Higher numbers indicate greater hunger or desire.

Rosenbaum AJCN 2008, Rosenbaum JCI 2008,
Sumithran NEJM 2011, Fothergill Obes 2016



Physiological responses oppose weight loss

Adipocyte hormone
L Leptin

Appetite hormones
| satiety: PYY, CCK, amylin
T hunger: ghrelin

Appetite
T hunger, desire to eat,
prefer calorie-dense foods

CNS activation
T mesolimbic reward pathways

Energy expenditure
! SNS activity, T3,
TEE, REE, NREE

300-500 kcal per day

PYY: peptide YY; CCK: cholecystokinin; CNS: central nervous system; SNS: sympathetic nervous system; T3: tri-iodothyronine;
TEE: total energy expenditure; REE: resting energy expenditure; NREE: non-resting energy expenditure.

Metabolic Adaptation (kcal/d)
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6 years after weight loss, RMR mean
~500 kcal/d lower than expected for
a person of same size

Rosenbaum AJCN 2008, Rosenbaum JCI 2008,
Sumithran NEJM 2011, Fothergill Obes 2016



Physiological responses oppose weight loss

Adipocyte hormone
L Leptin

Appetite hormones
| satiety: PYY, CCK, amylin
T hunger: ghrelin

Appetite
T hunger, desire to eat,
prefer calorie-dense foods

CNS activation
T mesolimbic reward pathways

Energy expenditure
! SNS activity, T3,

TEE, REE, NREE

300-500 kcal per day

PYY: peptide YY; CCK: cholecystokinin; CNS: central nervous system; SNS: sympathetic nervous system; T3: tri-iodothyronine;
TEE: total energy expenditure; REE: resting energy expenditure; NREE: non-resting energy expenditure.

many of these changes are long-lasting

Rosenbaum AJCN 2008, Rosenbaum JCI 2008,
Sumithran NEJM 2011, Fothergill Obes 2016




Table 1.Medications Associated With Weight Gain, Weight Neutrality, and Weight Loss

Medication type Weight gain Weight neutral/less weight gain Weight loss
Antidiabetics Insulin a-glucosidase inhibitors GLP-1 agonists
Meglitinides Bromocriptine Metformin
' Sulfonylureas Colesevelam Pramlintide
O n S I e r Thiazolidinediones DPP-4 inhibitors SGLT2 inhibitors
Antihypertensives | «-adrenergic blockers ACE inhibitors
° ° (-adrenergic blockers (atenolol, ARBs
I at ro e n I C metoprolol, nadolol, propranolol) B-adrenergic blockers (carvedilol, nebivolol)
g Calcium channel blockers
Thiazides
° ° Antidepressants Lithium SSRis (fluoxetine, sertraline) Bupropion
weight gain
Mirtazapine

SSRils (paroxeting)
Tricyclic antidepressants (amitriptyline, doxepirf,
imipramine, nortriptyline)

Antipsychotics Clozapine Aripiprazole
Olanzapine Lurasidone
Quetiapine Ziprasidone
Risperidone

Anti-epileptics Carbamazepine Lamotrigine Topiramate
Gabapentin Levetiracetam Zonisamide
Pregabalin Phenytoin
Valproic acid

Contraceptives Medroxyprogesterone acetate Barrier methods

Intrauterine device
Surgical sterilization (hysteroscopic sterilization,
tubal ligation)

Antihistamines First-generation antihistamines Second- and third-generation antihistamines
Alternatives: decongestants
Steroids Glucocorticoids Inhaled steroids

Topical steroids
Alternatives: NSAIDs, DMARDs

NOTE. Adapted from Saunders et al® and Apovian et al.”’
ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blockers; DMARD, disease-modifying antirheumatic drug;
DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; MAQOI, monoamine oxidase inhibitor; NSAID, nonsteroidal

anti-inflammatory drug; SGLT2, sodium-glucose co-transporter 2; SSRI, selective serotonin reuptake inhibitor.
Igel Gastroenterol 2017



Summary/conclusion

* causes of obesity are complex

 physiological systems influence our energy intake and expenditure

Our weight is not simply the result of our lifestyle choices
Maintenance of weight loss requires a long-term approach
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