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One view

“the use of combined knowledge (genetic or otherwise) 
about a person to predict disease susceptibility, disease 
prognosis, or treatment response and thereby improve 

that person’s health.”
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The case for re-engineering

The burden of chronic conditions

The current response: my mother’s story

How to re-engineer personalized health care
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The burden of chronic 
conditions
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The ‘categorization’ of human health 
conditions

• “Group 1”: communicable, perinatal and nutritional disorders

• “Group 2”: non-communicable disorders

• “Group 3”: injuries
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‘NCD’ to ‘chronic conditions’
Heart diseases

Diabetes
Stroke 

Lung Diseases
Cancer

Chronic infectious diseases
Mental health and neurological Disorders

Injuries leading to Chronic Disabilities

Reflecting the need for classifications to be pragmatic and relevant 
both to individual patients, their families and health service contexts



Global burden of disease 
(Murray et al, 2014)
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GBD 2013 estimated DALYs for 306 diseases and injuries, across 188 countries
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Main Causes of Death in India 
2005

36.2%

29.0%

16.0%

10.8%

8.0%

Communicable D iseases

Cardiovascular D iseases

Other Chronic D iseases

Injuries

Cancer

Main Causes of death in India
Projected: 2030

21.0%

19.1%

12.1%

11.9%

35.9%

Source: WHO Infobase

12



22%

73%

5%

Years of Life Lived with Disability: NCD 
have a greater impact in India than 

infectious diseases
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The burden of chronic conditions
Summary

• Leading cause of death and disability in middle income 
countries, killing more than 5 million each year in India alone

• Afflicts younger population with enormous productive life year 
and economic losses

• Chronic conditions increasingly affect the poor, as much as or 
more than the rich
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The current health system approach

Patel, Lancet 2015
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Consequences

• Multiple specialists involved, with no coordination with each other or 
with her primary care doctor

• Multiple admissions to hospitals, some iatrogenic

• Multiple prescriptions

• Enormous costs, leading to systematic sale of family assets

She is miserable but alive!
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The two India’s
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Treatment and outcomes of acute coronary syndromes in
India (CREATE): a prospective analysis of registry data

Xavier et al.  Lancet ;371 :April 26, 2008 19
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Mahal et al, World Bank 2010



The economic impact by income groups 
of hospitalization for CVD

(Huffman et al, PLoS One 2011)
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The personalized approach

Delivery of care for people with chronic conditions or 
associated risk factors which focuses on integration in 

primary care and addressing multiple morbidities 
concurrently
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The case for integration

Access
Equity

Efficiency 
Holistic

Patient-centred
Reducing stigma
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HOW?
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Barriers to integration in primary care

Weak human resource capacity and development

Health care system focused on ‘acute’ care



Addressing barriers to 
integration

26
Bower 2005
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Collaborative care 
(Patel et al, PLoS Med 2014) 

• Proactive or opportunistic detection
• Complex interventions combing pharmacological and 

psychosocial treatments delivered in a tailored, stepped care 
manner

• Long-term monitoring and adherence support
• Active participation of patient in self-management
• Concern with clinical and social outcomes (consistent with the 

‘recovery’ movement in mental health)
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The TEAMcare model



Does it work? 

• >70 RCTs for mental disorders alone demonstrating effectiveness of 
model for integration of mental health care in primary care 

• Until recently, all RCTs in high income countries, where the role of the 
case manager was played by health care professionals such as nurses 
or social workers
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The MANAS trial
(Patel et al, Lancet 2010; Br J Psych 2011; Bull WHO 2012, Soc Sci Med 2012)

To evaluate the effectiveness of a lay health 
worker led Collaborative Stepped Care 

intervention for the treatment of depressive 
and anxiety disorders in primary care in India
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Study design

• Effectiveness trial in real world setting comparing two models of 
services in primary care  

• Enhanced Usual Care (EC)  
• Collaborative Stepped Care (CSC)

• Cluster randomised trial in primary care facilities in Goa, India
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Collaborative Stepped Care Intervention
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Primary Health Care 
Physician 

Mental health 
specialist

Lay Health Counsellor



In the clinics
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Impact of intervention over 12 months in 
PHC attenders
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30% decrease in the prevalence of disorder 
(RR=0.70, 95%CI 0.53, 0.92)

36% reduction in suicide attempts/plans 
(RR=0.64, 95%CI 0.42, 0.98)

5-6 fewer days of disability in the past month



The economics
(Buttroff et al, Bull WHO 2012)

• Economic analyses show that the intervention is associated with 
reduced health care costs in both settings

• Thus, in PHCs, the intervention is DOMINANT in economic terms 
(more effective and cost-saving)
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The human experience

Experiences of people with 
schizophrenia, 

their family members and the 
collaborative team in a trial of 
community based care in India

(Chatterji et al, Lancet 2014)

37





The roles of the case 
manager

• Education and information to the patient and family
• Family support, include home-based care
• Adherence support
• Befriending
• Detecting early relapse and appropriate referral 
• Promoting healthy behaviours/lifestyles
• Psychological treatments



Addressing multiple 
morbidities

40



The prevalence 
(WHO-SAGE studies of 42000+ adults in six LMIC)
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Ariokiasamy et al, BMC Med 2015



The mechanisms
(Patel & Chatterji, Health Aff 2015)
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The impact
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Integrating care for multiple chronic 
conditions through primary care

45



Knowledge generation in 
LMIC
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INtegrating DEPrEssioN
and Diabetes treatmENT
(INDEPENDENT) Study

ClinicalTrials.gov NCT02022111

Madras Diabetes Research Foundation, Chennai, India
Emory University, Atlanta, USA

University of Washington, Seattle, USA



The PRIME PC-101 trials, South Africa



THE MWELLCARE trial, India

49



Beyond individuals
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5252

Andhra Pradesh Children and Parents Study 
Birth cohort of children and families, N=5,581, 18+yrs

ICC’s by urbanicity
ICC [Low: <5%, Moderate: 5-10%, High: >10%]
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Clustering across disorders

53

• Center for Cardio-metabolic Risk Reduction in South Asia 
Study, 2010-2011 

• 13890 individuals aged 20+ years in 6934 households in 
2010/11in Chennai, New Delhi, Karachi 
• (Nair et al., 2012, BMC Public Health 2012)

• Risk of a chronic condition or risk factor in another family 
member: OR 1.8 (1.6-2.04)



Mechanism?
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Genetic 

Shared environment

Inter-personal/behavioural



The 4C 
Centre for Control of Chronic Conditions



A trans-disciplinary approach to addressing 
chronic conditions

Across disorders: CVD, diabetes, cancer, mental health, injuries

Biology and Social Sciences

Clinical sciences and public health 



The re-engineering continuum
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Treatment of 
specific 
diseases by 
specialists in 
hospitals

Integration of 
care of specific 
diseases in 
primary care

Management 
of multiple 
morbidities 
through 
primary care Community 

based care for 
chronic 
conditions and 
risk factors in 
families



District 
Hospital

PHC

PHC

PHC

PHC

PHC

PHC



Re-engineering personalized health care 
for chronic conditions:  the 4C approach

Supporting individuals and families to care for and prevent chronic 
conditions through care which is:

Collaborative
Coordinated
Continuing

Community based
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