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Outline

• Introduction to Obesity 
and Metabolism

• Food 
• Adipose tissue (Fat)
• Energy Expenditure
• Relevance to Nepal

• Summary

Energy Balance

• First Law of Thermodynamics

Energy cannot be created or 
destroyed, it can only be changed 
from one form to another

• Energy intake = Food and Drink

• Energy spent 

= Resting Metabolic Rate 

+ Diet induced thermogenesis 
+ Activity Energy expenditure

Obesity in England

• Obesity (BMI>30Kg/m2) in England 
has increased from 13% to 24% in 
men and 16% to 24% in women from 
1993 to 2007

• Extreme obesity (BMI>40Kg/m2) has 
increased to 1.4% in men and 2.2% in 
women

Obesity Epidemic
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Worldwide obesity epidemic

• India
• China
• Nepal! Stuck between 

two ‘big’ nations
• Rising incidence of 

type 2 diabetes and 
obesity

Childhood obesity

• UK  28% OW or obese
• USA  >1/3 OW or obese
• India  3.39% obesity

12.65% OW 
(Midha et al Ind J Ped 2012)

• 18-25 kg/m2 Ideal weight 
• 25-30 kg/m2 Overweight     
• 30-40 kg/m2 Class I Obesity  
• 35-40 kg/m2 Class II Obesity 
• >40 kg/m2 Class III Obesity

Body Mass Index (BMI) 
WHO classification for adults

South Asians and BMI

• More central obesity
• Less muscle mass
• BMI is an underestimate

Alternatives
• Waist Circumference

• Lower BMI cutoff?

BMI and Fat Mass Estimation

Yajnik and Yudkin
Lancet 2004

South Asian and CVD Risk

• Higher risk of T2DM (4-6 fold) and 
cardiovascular disease (3-4 fold) in the UK

• Earlier (5 years) and more severe MI

• Life expectancy in the UK 16 years less
– White Male 81 years
– South Asian Male 65 years

• Birmingham South Asian Male has the lowest 
life expectancy in the UK 61 years

• Life expectancy in Nepal for men 67 years! 
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Estimating CVD Risk

Barnett et al 
Diabetologia 2006

Predicted

Actual

Metabolic Syndrome

IDF consensus criteria 2006

Central obesity * plus two of –

• high TG (>1.7mmol/L)

• Low HDL (<1.03M, <1.29F)

• high BP (130/85)

• high glucose (5.6mmol/L)/ T2DM

*Central obesity: waist >80cm Females
>94cm White Males (90cm SA Males)
If BMI >30, assume central obesity

M F

UK Prevalence of 
Metabolic Syndrome

M F

• Lifestyle (by far the commonest)

• Psychological
• Medications 
• Endocrine causes
• Eating disorders 
• Genetic syndromes
• …

Causes of obesity Obesogenic Environment

What patients tell me…

• I don’t eat anything & still put on weight
• I have tried all the diets under the sun
• My friend eats more than me and she is 

skinny while I am fat
• I know more about diets than your dietician
• It’s my genes! My whole family is big…

• It’s my metabolism!

Heritability of Obesity

• Human fatness is under substantial 
genetic control

• Twin studies: Monozygotic twins twice as 
likely to have concordance for weight, 
height and BMI than dizygotic twins

• But few known genes, with small effect

Stunkard et al JAMA 1986
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Thrifty phenotype

• Type 2 diabetes and dysglycaemia

• Hypertension

• Fatty liver disease

• Sleep apnoea

• Arthritis

• Subfertility

• Reduced libido

• Depression and low self esteem

Medical Complications of Obesity

Non surgical interventions and average weight loss Non surgical interventions and average weight loss 
(minimum 1(minimum 1--year intervention; review of 80 studies )year intervention; review of 80 studies)

• Legislation / Political / Cultural
• Self and family
• Local groups (weight watchers, slimming 

world, fad diets…)
• Doctors, dieticians, community programs
• Specialist clinics

• Bariatric surgery

Management of obesity

Energy Balance

• First Law of Thermodynamics

Energy cannot be created or 
destroyed, it can only be changed 
from one form to another

• Energy intake = Food and Drink

• Energy spent 

= Resting Metabolic Rate 

+ Diet induced thermogenesis 
+ Activity Energy expenditure

Coke large 210 Kcal
Big mac 490 Kcal
Large fries 430 Kcal
1130 Kcal
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Coke large 210 Kcal Diet Coke
Big mac 490 Kcal
Large fries 430 Kcal
920 Kcal

Daal bhat masu ???

Samosa 300Kcal each
Mithai 100-150Kcal per

small piece
Overall >1000 Kcal

Chicken Chilli >350 Kcal
Momo >350KCal
Beer 300Kcal/bottle
>1000 Kcal

Bhoj

>1500Kcal
Snacks
Buffet dinner
Drinks

Dietary Advice

oil is bad – cholesterol
salt is bad – BP

Carbohydrate is bad - sugar

Reduce total calories

Dietary Fats

• Saturated fats (from animal products)
• Transfatty acids (in processed food)
• Monounsaturated fat (MUFA) 
eg. Olive oil, avocado (Mediterranean diet)

• Polyunsaturated fat (PUFA) 
eg. Oily fish
All have 9 Kcal energy per gram of fat
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Diabetic Diet

No carbs Less calories
No sweets No alcohol
Smaller food portions No oil
No sugary drinks No sugar in tea

Anything in Moderation

• Reduce oil/fat intake
• Reduce carbohydrates (bhat and aloo)
• Cut down on snacks and sweets
• Alcohol, soft drinks, fruit juice are full of 

calories
• Aim for a BMI - ideally <23 kg/m2

• But any weight loss helps

Calories and weight loss

• To lose 1kg, 7700 Kcal 
deficit required

• OR for 1 lb, 3500 Kcal 
deficit

• 500 Kcal per day to lose 
1lb a week (~0.5kg)

Brown Fat is Good

• FDG PET and MRI

• Adults have it, but 
how much and can it 
be modulated?

• FGF21 and Irisin?

White Adipose Tissue

• White fat is not only a storage 
site for energy

• Secretes many adipocytokines
• Leptin, adiponectin, IL-6, TNFa, 

resistin, apelin
• Visceral vs subcut

Dietary Fat and Inflammation

• Endotoxin or lipopolysaccharide (gut 
bacteria) is a marker of inflammation

• Future risk of CVD with inflammation 
• High fat food raises inflammatory markers 

including endotoxin
• Inflammation with an identical meal
T2DM > IGT > Obese > Lean

Harte et al, Diabetes Care 2013
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Energy Expenditure

DIT 
10%

Physical activity 
25-35%

Basal Metabolic rate 
55-65% 

Physical Activity

• Any physical activity is good
• No time/money for gym membership?

Energy Expenditure Measurement

BODPOD

Whole room 
calorimeters

Energy Expenditure Studies

Increase Energy Expenditure

• Resting metabolic rate and dietary induced 
thermogenesis are hard to change- but 
would be the perfect exercise pill!

• Small amount of physical activity regularly 
goes a long way

• Non-exercise activity helps (standing, 
walking, moving around, taking the stairs)

Nepal Obesity and Diabetes

• Variable depending on study population
• Kathmandu 19% diabetes prevalence

UK Shrestha et al 2006

• Obesity 1.7% (national) 8% overweight
A Vaidya et al 2010

• Dharan urban study >14,000 adults
32% obesity, 28% overweight, 6.3% T2DM, 34% 
HTN, 22.5% Metabolic Syndrome

SK Sharma et al 2011
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Why high risk in South Asians

• Genetic predisposition
• Less exercise (urban)
• High fat and carbohydrate intake
• Central obesity

• Low socioeconomic status (in the UK)

Summary

• Negative energy balance for weight loss 

(intake < expenditure)

• Non-exercise activity helps (standing, walking, 
moving around, taking the stairs)

• Reduce fat intake (oil and ghee) and 
carbohydrate portions (rice and aloo)

• Alcohol is full of calories (and the snacks!!!)

• South Asians are at higher risk of CVD, T2DM, 
Met Syndrome ... so BEWARE and TAKE CARE

Questions?

www.youngdiabetologists.org


