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Obituary: 2005Obituary: 2005
9.8 million deaths in 20059.8 million deaths in 20059.8 million deaths in 20059.8 million deaths in 2005
3.8 million deaths at ages 303.8 million deaths at ages 30--69 years 69 years 
2.1 million due to one of the 5 leading causes: of which at least a 2.1 million due to one of the 5 leading causes: of which at least a 
quarter could be avoidedquarter could be avoidedquarter could be avoidedquarter could be avoided

Top 5 Causes 

CauseCause Current Deaths Current Deaths 
(000)(000)

Avoidable Deaths Avoidable Deaths 
(000)(000)

IHD HHDIHD HHD 600600 256256IHD,HHDIHD,HHD 600600 256256

TBTB 395395 110110

COPDCOPD 404404 7272

CancerCancer 371371 7474

CerebroCerebro-- vascularvascular 317317 5656

Estimated avoidable deaths are calculated based on statistics of the region where  sub-national ( 6-regions) 
minimum  risk had been reported for each cause 
avoidable deaths = [(national % - regional minimum %) / national%] * (Current deaths)



Main Causes of Death in India 
2005

8.0%

Communicable D iseases

Cardiovascular D iseases
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Main Causes of death in India
Projected: 2030
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Source: WHO Infobase



RISING CHRONIC DISEASERISING CHRONIC DISEASE 
BURDENS

20002000 20252025

No. of Persons with No. of Persons with 
HYPERTENSIONHYPERTENSION 118 Million118 Million 214 Million214 Million

No. of Persons with No. of Persons with 32 Million32 Million 69 8 Million*69 8 Million*DIABETESDIABETES 32 Million32 Million 69.8 Million*69.8 Million*

No. of Persons Dying No. of Persons Dying 
from from TOBACCOTOBACCO 900,000900,000 2 Million +2 Million +

*84 million by 2030 according to recent IDF estimates



Deaths from smoking in year 2010 inDeaths from smoking in year 2010 in 
India

Age rangeAge range WomenWomen MenMen BothBoth

Ages 30Ages 30--6969 93,00093,000 579,000579,000 672,000672,000

All adults All adults 
20+20+

128,000128,000 807,000807,000 935,000935,000
20+20+

Annual deaths from smoking will rise 
from  930,000 to 1,000,000 during 2010s

Source:  Jha et al, NEJM, Feb 2008



INDIA: Years of life lost amongINDIA: Years of life lost amongINDIA: Years of  life lost among INDIA: Years of  life lost among 
30 year old smokers *30 year old smokers *

M n h k bidiM n h k bidi 66Men who smoke bidisMen who smoke bidis 6 years6 years

Women who smoke bidis Women who smoke bidis 8 years8 years

Men who smoke cigarettesMen who smoke cigarettes 10 years10 years

* At current risks of death versus non-smokers, adjusted for age, alcohol use and education
(note that currently, few females smoke cigarettes)

Source:  Jha et al, NEJM, Feb 2008



Heart attack
MEN aged 30-69 years

Heart attack
WOMEN aged 30-69 years

Box size  represents  proportional death  of the state .  Regions :  C – Central, E – East, N – North, NE – Northeast, S – South, W - West

Data from the Million Death Study By Jha et aly y



STROKE
MEN aged 30-69 years

STROKE
Women aged 30-69 

years

Box size  represents  proportional death  of the state .  Regions :  C – Central, E – East, N – North, NE – Northeast, S – South, W - West



Chronic Lung Disease 
MEN aged 30-69 years

Chronic Lung Disease 
Women aged 30-69 yearsMEN aged 30 69 years Women  aged 30 69 years

Box size  represents  proportional death  of the state .  Regions :  C – Central, E – East, N – North, NE – Northeast, S – South, W - West



Cancer 
MEN aged 30-69 years

Cancer 
Women aged 30 69 yearsMEN aged 30 69 years Women aged 30-69 years

Box size  represents  proportional death  of the state .  Regions :  C – Central, E – East, N – North, NE – Northeast, S – South, W - West



Mudur G. BMJ 2005; 330: 215. 



Neglected Chronic DiseasesNeglected  Chronic Diseases 
Carry Economic Costs

In In 20052005,, it was estimated that India lost it was estimated that India lost 9 9 
billionbillion USD in national income from USD in national income from 
premature deaths due to heart disease, strokepremature deaths due to heart disease, strokepremature deaths due to heart disease, stroke premature deaths due to heart disease, stroke 
and diabetes.and diabetes.

These losses are expected to cumulatively lead These losses are expected to cumulatively lead 
to to 237 billion237 billion USD by 2015USD by 2015. . 

Source: World Health Organization



YEARS OF LIFE LOST DUE TO CVD IN POPULATIONSYEARS OF LIFE LOST DUE TO CVD IN POPULATIONS
Aged 35Aged 35--64 Years: Leeder et al.200464 Years: Leeder et al.2004
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Five- year increase in life expectancy gives a country a 0.3-0.5 % higher annual GDP 
growth rate in subsequent years   ( Barro R 1996: Health and economic growth; PAHO)



Chronic Diseases are huge burden to individuals and 
th i f ili D t f th i i t d itheir families: Data from the micro economic  study in 

patients with ACS/stroke in Trivandrum,
Harikrishnan et al ( unpublished data)Harikrishnan et al ( unpublished data)

Out of pocket expenditure Out of pocket expenditure 85%85%

Catastrophic health expenditure Catastrophic health expenditure 73%73%

Di t fi iDi t fi i 49%49%Distress financing Distress financing 49%49%

Reduction in  work Reduction in  work >80%>80%
activities/work timeactivities/work time
Decrease in incomeDecrease in income 32 %32 %

Impact on household Impact on household 
productivity productivity 

10 %10 %
p yp y

The highest impact was observed in the poorest tertile



Case Study 1y

Mr. M* & Family
Age: 50 yrs
HH Wife 2 children

Age: 66 yrs
HH hi lfHH: Wife, 2 children

Co‐morbidities: DM & HT
Underwent angiogram and 
angioplasty

HH: himself
Co‐morbidities: DM, HT & 
Dyslipidemia
U d t i d

•Financed his treatment solely through 
“I cannot walk even till the road without 
chest pain but how can I sit at home?angioplasty

Present monthly HH income: INR 
1,950
Previous monthly income:

Underwent angiogram and 
angioplasty
Present Mthly HH income: INR 
3800

loans and assistance from family
• One sister washed her hands off 
fearing that she would have to share his 

“Right now, I am staying with my sister 
so that I don’t have to pay rent, water 
and electricity but there is a limit to

“I am not sure how long I can take my 
medicines. I have a credit account with 
the local pharmacy. Because they know 

i i h i di i

chest pain but how can I sit at home? 
Even my daughter who is still studying, 
takes tuitions before she goes for her 
classes and my wife has also startedPrevious monthly income:                

INR 23, 250
Staying with help of sister and 
family

3800
Previous income: same as above
Staying alone at an old age home
H lth S it ECHS

financial burden
•Currently staying attached to another 
sister and her family

and electricity, but there is a limit to 
being a burden on someone. Isn’t it?”
my situation they give me medicines 

regularly. But for how long?”

classes and my wife has also started 
working, so I have to at least do my 
share. If I walk to the agarbatti rolling 
factory and just sit there doing only 

No form of health security
Spent  INR 79, 567 on two 
admissions (out‐of‐pocket)

Health Security: ECHS
Spent  INR 1, 85, 580 on one 
admission

y j g y
supervision, I will get Rs. 30 a day” 

*Name changed in keeping to provide confidentiality DM – Diabetes Mellitus  HT – Hypertension  INR – Indian Rupees



Special features of Chronic Diseases in Special features of Chronic Diseases in 
IndiaIndia

Younger age at onset. Younger age at onset. 

? Special predilection : diabetes and some forms of cancer? Special predilection : diabetes and some forms of cancer

? Risk factor differences : dyslipidemia, higher proportion body ? Risk factor differences : dyslipidemia, higher proportion body 
fat, indoor air pollution fat, indoor air pollution 

? High case fatality: unaffordability, higher risk , compliance ? High case fatality: unaffordability, higher risk , compliance 
issuesissues

–– Indian urban population are exposed to some of the highest Indian urban population are exposed to some of the highest 
pollutant levels in the worldpollutant levels in the worldpollutant levels in the worldpollutant levels in the world

–– Indoor air pollution contributes 4.2Indoor air pollution contributes 4.2––6.1% of the national 6.1% of the national 
disease burden and 6.3disease burden and 6.3––9.2% of the burden for women and 9.2% of the burden for women and 
children under 5, who make up about 44% of the populationchildren under 5, who make up about 44% of the population++



International comparison of  2 year outcomes among 
patients of  ACS: results of  OASIS registry II p g y

Deaths % (95% CI)Deaths % (95% CI) Death/MI %(95% CI)Death/MI %(95% CI)

Countries of  Countries of  12.212.2 17.717.7
OASIS registry 1OASIS registry 1 (9.4(9.4--10.8)10.8) (16.8(16.8--18.6)18.6)
ChinaChina 6.96.9 12.912.9

(5.9(5.9--7.9)7.9) (11.5(11.5--14.3)14.3)
IndiaIndia 15.015.0 21.321.3

(12.1(12.1--17.8)17.8) (18.0(18.0--24.4)24.4)
Lithuania and Lithuania and 12.412.4 19.719.7
SloveniaSlovenia (7.8(7.8--16.8)16.8) (13.9(13.9--25.2)25.2)
Ukraine and RussiaUkraine and Russia 11.311.3 22.122.1

Prabhakaran et al IHJ 2005

(9.7(9.7--13.2)13.2) (19.5(19.5--24.5)24.5)



Why are Indians at a higher risk of NIDDM Why are Indians at a higher risk of NIDDM 
& CHD?& CHD?

Fetal programmingFetal programming
Early life influencesEarly life influences

Conventional Risk Conventional Risk 
F t P ll d BF t P ll d B

Conventional Risk Conventional Risk 
F t P ll d BF t P ll d BEarly life influencesEarly life influences

Higher % Body Fat/ Higher % Body Fat/ 
PreferentialPreferential

Factors Propelled ByFactors Propelled ByFactors Propelled ByFactors Propelled By

Preferential Preferential 
deposition of fat in deposition of fat in 
the upper bodythe upper body

UrbanizationUrbanization
IndustrializationIndustrialization
UrbanizationUrbanization
IndustrializationIndustrializationthe upper bodythe upper body

Insulin ResistanceInsulin Resistance
HDLHDL

IndustrializationIndustrialization
GlobalizationGlobalization
IndustrializationIndustrialization
GlobalizationGlobalization

HDLHDL
Small Dense LDLSmall Dense LDL AgingAgingAgingAging

? Genetic Factors? Genetic Factors



INTERHEART STUDYINTERHEART STUDY

About 90% of CHD Risk (About 90% of CHD Risk (““PARPAR””) can be ) can be 
explained by 9 Risk Factors:explained by 9 Risk Factors:explained by 9 Risk Factors:explained by 9 Risk Factors:

SmokingSmoking
Dyslipidemia (Dyslipidemia (↓↓Apo A/ Apo B Ratio)Apo A/ Apo B Ratio)
High BPHigh BP
Di b tDi b tDiabetesDiabetes
Abdominal ObesityAbdominal Obesity
Psychosocial FactorsPsychosocial Factors INTERHEART India:Psychosocial FactorsPsychosocial Factors
Fruits & VegetablesFruits & Vegetables
ExerciseExercise

INTERHEART India: 
Similar results

Joshi et al; JAMA 2007ExerciseExercise
AlcoholAlcohol



Some Myths and truths about theSome Myths and truths about theSome Myths and truths about the 
dynamics of CVD in India

Some Myths and truths about the 
dynamics of CVD in India



Some Myths and truths about the 
dynamics of CVD in India

Some Myths and truths about the 
dynamics of CVD in Indiadynamics of CVD in Indiadynamics of CVD in India

Myth: They only occur in individuals with  
higher socio-economic status.higher socio economic status.

Truth: CVD risk factors are equally if notTruth: CVD risk factors are equally, if  not 
more, prevalent  among lower 
SES and educational statusSES and educational status

According to Indian studies lowerAccording to Indian studies, lower 
SES is a strong  risk factor for 
occurrence of MI and worseoccurrence of  MI and worse 
outcome



CASE-CONTROL STUDY OF AMI 
DELHI – BANGALORE; Rastogi et al. 

AJCN 2004AJCN:2004
350 cases  ( <75 years of  age) 

00 l ( h d f d h i l)700 controls (matched for age, gender, hospital)

Variable Age & Sex Multivariate
Adjusted RR RR

Education  2.0 2.2   
(none vs. highest 
level)

(1.0, 3.9) (0.9, 5.3)
)

Household Income
(<3000 vs. >10,000

1.6
(1 1 2 5)

1.5
(0 8 2 7)( 3000 vs. 10,000 

Rs/month)
(1.1, 2.5) (0.8, 2.7)

Other studies: Pais et al Mohan et alOther studies: Pais et al, Mohan et al 
and Gupta et al



CVD RISK FACTOR SURVEY IN 10 INDUSTRIES
Risk Factors by Educational Status

CVD RISK FACTOR SURVEY IN 10 INDUSTRIES
Risk Factors by Educational Statusyy

ES I ES II ES III ES IV P for
trend

Tobacco Use* 0.2 0.6 2.7 42.1 *

Diabetes 4.2
1

4.8
1.1 (0.6-1.8)

9.8
2.4 (1.5-3.8)

11.2
2.8 (1.8-4.4)

<0.001

Hypertension 15.3
1

18.4
1.2 (1.0-1.5)

23.8
1.7 (1.4-2.1)

34.7
2.9 (2.4-3.5)

<0.001

Metabolic 
Syndrome

29.0
1

30.7
1.1 (0.8-1.4)

40.8
1.7 (1.3-2.1)

39.4
1.6 (1.2-2.0)

<0.01 

ES I: Post Graduate;   ES  II: Graduate;  ES III: Secondary or High School;           
ES IV : Primary or Illiterate

Reddy KS, Prabhakaran D, Jeemon P et. al. Proc Natl Acad Sci U S A. 2007 Oct 
9;104(41):16263-8. 

ES IV : Primary or Illiterate



THE SOCIO-ECONOMICALLY 
DISADVANTAGED GROUPS

THE SOCIO-ECONOMICALLY 
DISADVANTAGED GROUPSDISADVANTAGED GROUPS 

ALSO FARE WORSE 
DISADVANTAGED GROUPS 

ALSO FARE WORSE 
IN RECOGNITION OF RISK 

FACTORS AND ACCESS TO
IN RECOGNITION OF RISK 

FACTORS AND ACCESS TOFACTORS AND ACCESS TO 
GOOD CLINICAL CARE

FACTORS AND ACCESS TO 
GOOD CLINICAL CARE



Treatment and outcomes of acute coronary syndromes in
India (CREATE): a prospective analysis of registry data

Treatment and outcomes of acute coronary syndromes in
India (CREATE): a prospective analysis of registry data

Xavier et al.  Lancet ;371 :April 26, 2008



Outcome at 30 Days By SES
OUTCOMES AT 30 DAYS BY SES
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Prevalence, Awareness, and Treatment Status of 
Hypertension (>140/90 mm Hg) in Studies Conducted Among 

Prevalence, Awareness, and Treatment Status of 
Hypertension (>140/90 mm Hg) in Studies Conducted Among yp ( g) g

nonrepresentative Indian Subpopulations
yp ( g) g

nonrepresentative Indian Subpopulations
Study Prevalence,

%
Awareness, % 
of Prevalent

Treatment, % of  
Prevalent% of  Prevalent Prevalent

Reddy et al, 2006 27.7 37.3 30.3

Prabhakaran et al, 
2005

30.0 31.5 -

Deepa et al, 2003 22.1 37.3 18.7

H i S d 70 46 6 41 6Hypertension Study 
Group,  (urban); 2001

70 46.6 41.6

Hypertension Study 55 61.4 53yp y
Group,  (rural); 2001

3

Gupta et al, 1995 30.9 13.1 8.0

Perkovic V, Huxley R, Wu Y, Prabhakaran D and  Macmahon S 
Hypertension. 2007 Dec;50(6):991-7 



Some Myths and Truths About CVD In Some Myths and Truths About CVD In y
India

y
India

Myth: A disease virtually unknown in the 
rural populationp p

Truth: Emerging as a leading cause of  death 
even in rural areas



ANDHRA PRADESH RURAL                     
CAUSE OF DEATH STUDY (2004)CAUSE OF DEATH STUDY (2004)

• Godavari Districts : 45 villagesGodavari Districts :    45 villages

• Population :    180, 162

• Deaths :    1534 Deaths

• Cause of  Death :     Verbal Autopsy (MPWs)

Assignment (Physicians)

• Response Rate for VA : 98%• Response Rate for VA :      98%

• Circulatory System Deaths* :      32%
(C D 14% k 13%)(CHD = 14%, stroke = 13%)

Joshi R et al (IJE 2006)- Joshi R. et al (IJE 2006)

* 27% of  these deaths occurred below the age of  60 years



Some Myths and Truths About CVD In Some Myths and Truths About CVD In y
India

y
India

Myth: CVD in India is largely genetically 
determined.
Truth: Environmentally determined factors 
are more important than genesare more important than  genes

OR/RR of tobacco BP glucose lipids: 2 3OR/RR of  tobacco, BP, glucose , lipids: 2-3
OR/RR of  genes: 1-1.5



l Some not so well known facets……l Some not so well known facets……
l Some less emphasized facts……l Some less emphasized facts……



What is not well known about smoking

R l i hi f Bidi S ki d CVD• Relationship of Bidi Smoking and CVD
• Relationship of non smoking forms of tobacco and 
CVDCVD

• The relationship of smoking and metabolic disorders



– Bidi smoking risk similar to cigarette smoking (OR 2.89)
– Chewing tobacco imposed more than twice the risk (OR 

2 2)2.2)
– Additive risk when smoking & chewing were combined



Links among smoking, insulin resistance, visceral fat 
l ti d t b li d d t 2 di b taccumulation and metabolic syndrome and type 2 diabetes

Chiolero, A. et al. Am J Clin Nutr 2008;87:801-809



LipidsLipids

LDL and Apo B



INDIANS IN COMPARISON TO OTHER      
ETHNIC GROUPSETHNIC GROUPS

F i l l

TC : HDL Ratio is higher

INCREASEDFor any given level 
of Total/LDL 
cholesterol

INCREASED 
ATHEROGENICITY OF THE 
LIPID POOL

Small dense LDL fraction is high

Hyper TG and Hyper apo B 



LDL types 1,2, 3



INTERHEART SAINTERHEART SA vsvs OCOCINTERHEART SA INTERHEART SA vsvs OCOC

Risk FactorRisk Factor Cases SACases SA Cases OCCases OC

apoB/apoAapoB/apoA--II 61.5%61.5% 48.3%48.3%
S kiS ki 61 6%61 6% 65 7%65 7%SmokingSmoking 61.6%61.6% 65.7%65.7%

HypertensionHypertension 29 6%29 6% 40 5%40 5%HypertensionHypertension 29.6%29.6% 40.5%40.5%

DiabetesDiabetes 20.2%20.2% 18.2%18.2%DiabetesDiabetes 20.2%20.2% 18.2%18.2%

WHRWHR 44.0%44.0% 46.7%46.7%



The role of central obesityThe role of central obesity

Fact: 
For any given weight the proportion of body fat isFor any given weight the proportion of  body  fat is 

high and centrally distributed



Yajnik has 21% fat Yudkin 9%Yajnik has 21% fat Yudkin 9%Yajnik has 21% fat, Yudkin 9%Yajnik has 21% fat, Yudkin 9%

Yajnik & Yudkin (2004)  Lancet.



Ethnic comparisons of the cross-sectional relationships between 
measures of body size with diabetes

Huxley et al. , on behalf  of  the Obesity in Asia Collaboration.
Obesity reviews (2008) 9 (Suppl. 1), 53–61
Huxley et al. , on behalf  of  the Obesity in Asia Collaboration.
Obesity reviews (2008) 9 (Suppl. 1), 53–61

Is there a need for 
lower cut off for 

waist circ. and BMI 



• Fetal and Early life influences influence 
adult onset heart disease in a major way j y

• International studies
• Indian Studies



New Delhi Birth Cohort

Subjects with high adult WC, BP, TG and IR had a 
hi h h h h llhigher mean BMI than the cohort mean at all ages 
from birth 

Fall et. Al., Diabetes Care. 2008



Over weight school children : 10-20%
Ob i i h l hild 2 5%Obesity in school children: 2-5%

Approximately 10% of  all overweight 
and   obese children had some degree 
of  dysglycemia. 



RELATIONSHIP OF LBW AND CVD

Low Birth Weight

Under Nutrition Over Nutrition

ef
fe

ct

Stunting Childhood obesity

Physical effects
C i i i i

Maternal 
Constraint

er
at

io
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Cognitive impairment
Low productivity

S i l D i tian
sg

en
e

Social Deprivation Tr
a

Excessive CVD risk factors
•Lack of  access
•Inability to cope

High Chronic Disease morbidity and mortality
y p

•Perpetuation of  risk-
prone behaviors

•Less informed choices



Th PTh P t iti l d t t iti lt iti l d t t iti lThe PreThe Pre--transitional and post transitional transitional and post transitional 
diseases interact and impede the diseases interact and impede the pp
achievement of  the millennium achievement of  the millennium 
development goalsdevelopment goalsdevelopment goalsdevelopment goals

ParticularlyParticularly

Reducing child mortalityReducing child mortalityReducing child mortalityReducing child mortality

Improving maternal healthImproving maternal health

Combating HIV/AIDS, malaria and other Combating HIV/AIDS, malaria and other 
infectious diseasesinfectious diseases



Estimate of  Excess No. of Deaths Associated Estimate of  Excess No. of Deaths Associated 
with Smoking among Indian Adults in 2010, with Smoking among Indian Adults in 2010, g g ,g g ,

According to Age, Sex, & underlying Cause of DeathAccording to Age, Sex, & underlying Cause of Death

Jha et al., NEJM 2008



DM & TB: A Systematic Review of 13 DM & TB: A Systematic Review of 13 
observational Studiesobservational Studies

DM is associated with an increased risk of TB [RR= 3.11 (2.27DM is associated with an increased risk of TB [RR= 3.11 (2.27––
4.26)]4.26)]

DM accounts for 80.5% of incident pulmonary TB among DM accounts for 80.5% of incident pulmonary TB among 
people with diabetes and 14 8% of incident TB in Indiapeople with diabetes and 14 8% of incident TB in Indiapeople with diabetes, and 14.8% of incident TB in Indiapeople with diabetes, and 14.8% of incident TB in India

The population attributable risk for TB imposed by DM andThe population attributable risk for TB imposed by DM andThe population attributable risk for TB imposed by DM and The population attributable risk for TB imposed by DM and 
HIV/AIDS are similarHIV/AIDS are similar

Disproportionate  funding for HIV/AIDSDisproportionate  funding for HIV/AIDS programsprograms

Jeon et al., PLoS Medicine 2008



Conditioning Factors: GeneticsConditioning Factors: 
Poverty, Education, Stress Foetal programming

Life course SES

Globalization Diet

Lifestyle 
changes

Physical 
activity

NCD
RF

NCD
Morbidity &

Mortality
Urbanization

Tobacco

Mortality

Availability
Access to care
Quality of care

NCD starts in the womb and ends at the tombNCD starts in the womb and ends at the tombNCD starts in the womb and ends at the tombNCD starts in the womb and ends at the tomb



Challenges: Usual suspectsg p
• High burden
• Premature mortality and case fatality• Premature mortality and case fatality
• Health system challenges 
• Lack of access• Lack of access
• High cost of care
• Uneven distribution of health care• Uneven distribution of health care
• Information asymmetry
• Emphasis on curative care over prevention• Emphasis on curative care over prevention
• Out of pocket expenditure
• Insufficient Human resources• Insufficient  Human resources



What do we need to do?
• Policy initiatives to reduce population level risk

– Tobacco control
– Dietary Salt reduction: Industry & Individuals
– Promoting healthy oils
– Promoting physical activity

• Innovative community based prevention strategiesy p g
• Surveillance
• Reducing Individual susceptibility to chronic Diseases  

Q lit I t P t t th d– Quality Improvement Programs to strengthen secondary 
prevention 

– Innovative methods of delivering health care/ Alternate health 
care modelscare models

– Context specific guidelines for disease management
• Translational research ( Bench‐Bedside‐Beyond):

T1 Clinical Trials T2 

• Look beyond biomedical modelsLook beyond biomedical models 



What will ensure successWhat will ensure success

� A socio-political approach rather than � A socio-political approach rather than 
isolated biomedical approachesisolated biomedical approaches

Medicine is a social science
and politics is medicine

on a grand scaleon a grand scale
Rudolph Virchow




