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Global Health Risk Transition
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The risk transition over the time; WHO, 2009

Major risks to public health shift from traditional risks (e.g. inadequate nutrition or unsafe 
water and sanitation) to modern risks (e.g. overweight and obesity). Modern risks may 
take different trajectories in different countries, depending on the risk and the context



The Important Risk Factors
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Main factors that contribute to the development of illness 
In modern times 

ωGlobalization

ωUrbanization

ωIncome

ωAgeing

ωHousing

ωEducation

Social determinant 
and drivers

ωUnhealthy diet

ωTobacco use

ωPhysical 
inactivity

ωalcohol

Behavioral risk 
factors

ωHigh BP

ωObesity

ωDiabetes

ωHigh lipids

Metabolic risk 
factors

ωHeart attack

ωStroke

ωHerat failure

Cardiovascular 
diseases



Risk Factors In Developing world
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Several studies report that the following are the important factors that 
contribute to NCDs in Indian subcontinent1-5

Increasing age
Tobacco 

smoking/chewing
Physical inactivity

High intake of 
dietary fat and salt

History of 
hypertension

Raised total 
cholesterol

Low level of 
education

Diabetes mellitus Psychological stress

Additional factors like limited resources, inexperience,  lack of infrastructure, and  low 
awareness increase the prevalence of NCDs in developing countries6



άaǳƭǘƛŘƛƳŜƴǎƛƻƴŀƭ ŎƻƴǎǘǊǳŎǘ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŀƴ ƛƴŘƛǾƛŘǳŀƭϥǎ ǎǳōƧŜŎǘƛǾŜ 
ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǇƘȅǎƛŎŀƭΣ ŜƳƻǘƛƻƴŀƭΣ ŀƴŘ ǎƻŎƛŀƭ ǿŜƭƭπōŜƛƴƎέ

Includes both a cognitive component (satisfaction) and an emotional 
component (happiness)

WHO definition

Skevington SM, Lotfy aΣ hΩ/ƻƴƴŜƭƭ Y!Σ ²Ihvh[ DǊƻǳǇΦ ¢ƘŜ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴΩǎ ²Ihvh[-BREF quality of life assessment: Psychometric properties and results of the 
international field trial. A Report from the WHOQOL Group. Qual Life Res 2004;13(2):299ς310. 

Quality of life (QOL)



1.3 Wellness & Quality of Life

ÅManage the risk factors

ÅFocus on the key internal rhythm of the body

Emotional 
Response or
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Exercise 

ÅExercise of adequate intensity protects  against TNF-a induced 
insulin resistance 

ÅExercise leads to an increase in epinephrine which blunts the TNF-
a response

ÅMuscle derived IL-6 is increased with exercise which improves 
insulin secretion and insulin signaling

ÅExercise also increases adiponectin levels mainly in overweight 
individuals

Transl Res. 2016 Jan;167(1):257-80 7



Exercise and activation of PPAR-ʵ

ÅExercise upregulates peroxisome proliferatorςactivated receptor 
(PPAR)-ʵ

ÅIn humans, PPAR- aɻctivation lowers LDL-C and TG levels

ÅIt attenuates weight gain and TG accumulation in liver and 
adipose tissue through increasing lipid catabolism

ÅActivation of PPAR- hɻas an anti-inflammatory effect by 
enhancing expression of various antioxidant enzymes

Transl Res. 2016 Jan;167(1):257-80 8



Response to Exercise translates into wellness

×At rest 10% energy utilisation of muscle is from glucose oxidation , 85-
90% is from Fatty acids,and 1-2% from Amino Acids.

×At the onset of exercise Muscle Glycogen is used producing lactate which 
enters blood stream for Gluconeogenesis.

×As exercise continues it becomes aerobic and glucose influx to muscle 
along  with oxygen increases and is maintained at constant rate parallel to 
intensity of exercise.

×Constant level of blood glucose is maintained by Liver by 
Gluconeogenesis using Glycogen,NEFA,AA,Glycerol,Pyruvate and lactate.

×So during exercise Insulin secretion is decreased and to counter act its 
effect on liver and Adipose tissue CRH are increased.
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!ŦǘŜǊ ǘƘŜ 9ȄŜǊŎƛǎŜ {ǘƻǇǎΧΧΦΦ

VGlucose uptake continues for a time to rebuild glycogen stores in muscles.

VThe rate of repletion depends on food intake.

VIn fed state glycogen generally is replenished within 12 hrs.

VMuscle glycogen is repleted more rapidly than liver.

Thus the effect of exercise is continued beyond the 
exercise period.

10



Recovery 
Rest & Sleep
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Light is the key environmental signal 
that regulates the body clock

Clocks regulate 

X 1 Billion
(109)

9ŦŦŜŎǘǎ ƻŦ ΨŀǊǘƛŦƛŎƛŀƭΩ 
light?
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The body clock regulates
every aspect of human 

body & its function

Goel et al. 2013; Coldwells et al. 1994; Dijk and Czeisler, 1994
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The body clock adjusts 
slowly to changes in the 

environment

Goel et al. 2013; Coldwells et al. 1994; Dijk and Czeisler, 1994
14



How this biological clock is disrupted?

Regular travellers Shift workers Young people The elderly and 
chronically/
critically ill~20% 

UK population at 
school/university age
72%
Indian population less 
than 40 years

17.5% 
UK population 
over 65

~20% 
workforce on rotating 
shifts with night work

15



The Body clock 
Cant keep up with rotating shift work

Body clock & shift work:

16



Body clock & shift work:
Implications for

Health and safety 

~2x greater risk of accident or injury during 
night work

Hobbs et al 2010;  Wagstaff and Sigstad 2011

Chernobyl

Ukraine

Three Mile Island

PA, USA

~50% increased risk of type 2 diabetes
~30% increased risk of colorectal cancer
~20% increased risk of breast cancer

With 10 or more years shift work

Pan et al. 2011;  Wang et al 2015; He et al 2015
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Biological time changes 
with age

male
female

Ti
m

e
 o

f 
m

id
-s

le
ep

Roenneberg et al. 2003; 2007; Harazsti et al 2014

10% lower university grades during 
morning tests

Body clock is shifted 
later in teenagers
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The biological clock 
weakens in the eldery

Body clock function is impaired in:

The elderly
Neurodegenerative disorders
Chronic and critically ill patients

Light exposure is insufficient to support
normal body rhythms:

Limited access to natural daylight
(elderly/institutionalised)

Environments with constant illumination
(hospital/intensive care)

van Someren et al. 1997

Healthy adult

dementia
patients

dementia patients
+ brighter lighting
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DAY

NIGHT

Mouse SCN
Spontaneous 

activity 
in vitro;

Brown et al. 2006

Sp
ik

es
/s

1. The SCN is provides time-of-day information to 
the rest of the brain and body

Time of day (h)

¢ƘŜ ōǊŀƛƴΩǎ ΨƳŀǎǘŜǊΩ ŎƭƻŎƪΥ
The suprachiasmatic nucleus (SCN)

2. The eyes signal directly to the SCN

Mouse SCN light response in vivo;
Brown et al. 2011 20



How does the clock use light to tell time 
of day?

1. The clock is maximally sensitive to light 
at dawn and dusk

нΦ ¢ƘŜ ŎƭƻŎƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ƭƛƎƘǘ ƛǎ 
proportional to the amount detected

21



What tells the clock how bright the world is ?

Rod
cell

Cone
cell

Berson et al. 2002; Science

SCN-projecting RGCs are intrinsically light-sensitive

Melanopsin accounts for intrinsic light response

SCN

Melanopsin knockout RGC

Hattar et al. 2002, Science; Lucas et al. 2003, Science

Circadian responses to light 
survive total outer retinal 

degeneration

Freedman et al. 1999, Science
Lucas et al. 1999, Science

Retinal 
ganglion 

Cells
(RGCs)
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Wellness Principles

ÅThe internal rhythm must be balanced 

ÅThe key ςAutonomic Balance (Why?)

Felix Kreier et al. Diabetes 2003;52:2652-2656 23



Why rest/recover & emotional regulation (mindset)?

Modified from: Lee, M., Choh, A. C., DemerathΣ 9Φ ²ΦΣ YƴǳǘǎƻƴΣ YΦ [ΦΣ 5ǳǊŜƴΣ 5Φ [ΦΣ {ƘŜǊǿƻƻŘΣ wΦ WΦΣ Χ /ȊŜǊǿƛƴǎƪƛΣ {Φ !Φ όнллфύΦ {[99t 5L{¢¦w.!b/9 Lb w9[!¢Lhb ¢h I9![¢I-RELATED 
QUALITY OF LIFE IN ADULTS: THE FELS LONGITUDINAL STUDY. The Journal of Nutrition, Health & Aging, 13(6), 576ς583. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3988690/

Similar mechanism
(e.g. sleep disruption)

24

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3988690/


2.3 - HRV and emotional regulation (PFC, Cortical thickness)

ÅEmotional regulation and HRV are associated via the brain regions 
shared by both systems 

ÅHRV significantly associated with regional cerebral blood flow in 
ventromedial prefrontal cortex (including anterior cingulate regions) 
and the amygdala 

ÅAmong younger and older adults, greater structural thickness in 
prefrontal regions was associated with greater HRV 

ÅA study found massive gray matter density and cortical thickness 
increases in Pandit (>10 years training) brains in language, memory 
and visual systems

ÅMather, Mara & Thayer, Julian. (2018). How heart rate variability affects emotion regulation brain networks. Current opinion in 
behavioral sciences. 19. 98-104. 10.1016/j.cobeha.2017.12.017.

Å James F. Hartzell, Ben Davis, David Melcher, Gabriele Miceli, Jorge Jovicich, Tanmay Nath, Nandini Chatterjee Singh, Uri 
Hasson,Brains of verbal memory specialists show anatomical differences in language, memory and visual systems,, 
NeuroImage,Volume 131,2016,Pages 181-192
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2.3 To recap

ÅIncreased HRV = Better physical and emotional health, Better 
focus/attention (Reduced stress) & entrainment ! 

ÅReduced RHR benefits J

ÅHRV and emotional regulation (PFC, Cortical thickness)

ÅAdditional methods for optimizing HR  & increasing 
HRV

ÅGuided imagery (hypnosis) script 
ÅClassical music & silence lowers HR and HRV

ÅEntrainment & Emotional Regulations - Increase HRV 
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Nutrient Fat Carbohydrate Protein Alcohol

DIT (% Energy) 0-3% 5-10% 20-30% 10-30%

Reference Acheson KJ, 1983
Westerterp KR, 

1999

Diet & Nutrition 
DIT (Diet Induced Thermogenesis) is the energy required to 
digest,absorb,transport and store food.

DIT is different for different nutrient depending upon the amount 
of ATP required for the initial steps of metabolism and storage.

DIT is least with Fat and Most with Protein.
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Asian Indian Diets are  rich in 
Carbohydrates
rich in OILSΧC!¢{
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Vegetarians usually consume less 
ProteinsΧ
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LƴŘƛŀƴΩǎ  poor food habits are fueling NCDs
HIGH HFSS DIET!!
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/ƘƛƭŘǊŜƴ bƻǿΧΧΦ

From Childhood & Adolescent Obesity and Type 2 Diabetes by Francine Kaufman 

MD

Children Thené.
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.H.Douglas Goff et al,, Dietary fibre for glycaemia control: Towards a mechanistic understanding, 
https://doi.org/10.1016/j.bcdf.2017.07.005 36
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"To eat is a necessity,
but to eat intelligently is an art."

~ La Rochefoucauld

38



Create Nurition AwarenessΧ

39



40





42

Thank you 


