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 Describe population level  risk  factors  for (cancer 
/ NCDs) 

 Provide a framework / models to understand and 
manage population level risk

 Describe an approach to address population level 
cancer risk reduction through National Cancer 
Prevention and Control  Plans 



 Define Population Health

 Describe Social Determinants of Health (SDH)  

 Define the Socio-Ecological Model  of Health

 Describe Health Equity

 Describe the relevance of SDH in Cancer 
Prevention and Control Plans
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 Primordial
◦ Disease  risk reduction at population level of health

 Primary
◦ Prevent onset of disease via risk reduction usually 

at individual level

 Secondary
◦ Control Disease Progression

 Tertiary
◦ Treatment and control of advanced disease

 http://phprimer.afmc.ca/Part1-
TheoryThinkingAboutHealth/Chapter4BasicConceptsInPreventionSurveillance
AndHealthPromotion/Thestagesofprevention

http://phprimer.afmc.ca/Part1-


Population Risk

◦ Social Production of Disease  

◦ Social Determinants of Health

◦ Health Equity (Disparity)

◦ Socio-Ecological Model 



 Individual  Risk
◦ Non-Modifiable

 Age and gender

 Cancer Promoting and inhibiting Genes  

◦ Modifiable
 Tobacco

 Diet, Physical Exercise

 Environmental Exposure 

 Infectious – HPV, HBV, HCV, EBV

 Non- Infectious – Tobacco, Ionizing Rad (UV, nuclear, 
radon),  PCBs, betel nut   





Health Status is an Outcome



 Camara Jones, MD MPH PhD--- CDC
◦ Original Cliff Concept 

 Brian Roberts and Janos Baksa
◦ Modifications

◦ Drawing and slides
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Health disparity- health equity













Racism



Racism



Social determinants of health

Racism





Sixty-sixth session- 2011

Agenda item 117

Follow-up to the outcome of the Millennium Summit

Draft resolution submitted by the President of the General Assembly

Political declaration of the High-level Meeting of the

General Assembly on the Prevention and Control of

Non-communicable Diseases

The General Assembly,

Adopts the Political Declaration of the High-level Meeting of the General

Assembly on the Prevention and Control of Non-communicable Diseases annexed to

the present resolution.

Acknowledge that the global burden and threat of non-communicable diseases

constitutes one of the major challenges for development in the twenty-first century,

which undermines social and economic development throughout the world, and

threatens the achievement of internationally agreed development goals;

Note with profound concern that, according to WHO, in 2008, an estimated

36 million of the 57 million global deaths were due to non-communicable diseases,

principally cardiovascular diseases, cancers, chronic respiratory diseases and

diabetes, including about 9 million before the age of 60, and that nearly 80 per cent

of those deaths occurred in developing countries



 Cancer currently heavy burden, much 
unrecognized

 Capacity of cancer prevention, diagnosis and 
treatment in country takes time

 Cancer and NCDs larger impact on LMICs
◦ Less means to manage

◦ Occurs at younger ages

 workforce and family infrastructure is affected

 LMIC 25% of cancers attributable to infectious 
agents vs HI Income Countries 8 %
◦







Bauer G et al. EUPHID Health Development Model 2006   http://heapro.oxfordjournals.org

http://heapro.oxfordjournals.org/


 “It’s not just people’s personal choice, it’s 
about the choices they have”

 (The choices people make depend on the 
choices people have).   





 Determinants of Health Status
◦ Income (poverty) 

◦ Education and literacy 

◦ Environment (physical/built )

◦ Personal behavior and coping skills 

 culture

◦ Health Care Access  (10-20%)

◦ Genetics

◦ Gender 

◦ Age



M1993 M2002 HPC CHR

Behavior 50% 40% 30%

Socioeconomic 

conditions
50% 40%

Environment 20% 10%

Social 15%

Physical 5% 10%

Genes 20% 30% 15%

Healthcare 10% 10% 25% 20%

Source: 1993 – M  =  McGinnis and Foege, JAMA, 1993, 270, 2207-2212;    2002 - McGinnis, Russo, Knickman, 

2002, Health Affairs, 21,3,83;  HPC – “Healthy, Productive Canada, Final Report of the Senate Subcommittee on 

Population Health. June 2009; CHR = County Health Rankiings, 2010  www.countyhealthrankings.org/

57



 Social Determinants of Health Status
◦ Disparity of Income 

◦ Disparity in Education 

◦ Disparity in Environment  

◦ Disparity in Health Care Access 

◦ Disparity in treatment due to color / gender / age

 racism



 Disparity – Health Equity (Descriptive)
◦ Lack of parity, lack of equity , social inequity 

 Social Determinants (Cause)
◦ Poverty, Education, Environment 

◦ Power and Choice Gradients

 Social Justice (Paradigm of Change)
◦ Distributive Justice 

◦ Structural Violence

◦ Value laden, Ethical and Moral





Medical 
Care
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Primordial Prevention
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Health outcomes 

and distribution in a 

population 

(dependent 

variables)

Patterns of health 

determinants over 

the life course 

(independent 

variables)

Policies and 

interventions at the 

individual and 

social levels

Kindig, D & Stoddart, G. What is population health? Am 

Journal of Public Health. Sept 2003; 93(3): 380-383. 



 Key Elements of a Population Health Approach

 A population health approach reflects the evidence that 
factors outside the health care system or sector significantly 
affect health.

 the entire range of individual and collective factors and 
conditions - and their interactions - that have been shown to 
be correlated with health status. Commonly referred to as the 
"determinants of health," 



Stating the important non-biological 
determinants of poor health and the 
economic, psychological, social, and 
cultural factors that contribute to the 
development and/or continuation of 
illness.



 Values 

◦ Focus is on health of an entire population, rather 
than individuals. 

◦ reduction in inequalities in health status between 
population groups

◦ reductions in health inequities require reductions 
in material and social inequities.



 Lack of training and skills
 Understanding and comfort of complexity
 Value placed on non-curative medical care
 Lack of self awareness of bias
 Need of narrow definition to perform
 Desire for health sector to be in control
 Ability to handle uncertainty
 Ability to provide a presence rather than 

interventions



 Population Health

◦ focus upstream- further up the cliff

◦ decisions based on evidence

 Multi-level

 Multi-Sector

 Multi-Strategy 

 Multi- Disciplinary



 Population Health

◦ Community

◦ Prefecture

◦ State

◦ National 

◦ Regional 

◦ International



 Collaborate / Plan across sectors

◦ Stakeholders at the table to solve systemic 
problems 

◦ Government,  non-profit, for-profit, 
public organizations, individuals, 

◦ Traditional leaders, community 
(geographic & faith based) in decision 
making and planning



◦ Policy 

◦ Environment 

◦ Systems, Traditional, Cultural

◦ Evidence Based

◦ Community Experience  



 Medical, Research

 Social , Behavioral 

 Policy

 Education, Academic

 Policy , Legal

 Judicial
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 Population Health is about the community 
response 

 It is about addressing the social determinants 
of health, disparity, and population risk 
reduction

 It is about community mobilization, 
partnerships, and a dialogue amongst all 
stakeholders



Charles Darwin

 It is not the strongest of 
species that survives, nor 
the most intelligent that 
survives. It is the one that 
is most adaptable to 
change



 Mahalo Nui Loa

 Thank you very much

 npalafox@hawaii.edu
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GLOBAL CANCER CONTROL

 Global Cancer Trends

 Adapting to Existing Resources

 Tool Development and Validation

 Implementation in Cancer Control
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U.S. CANCER INCIDENCE 2015 (EST.)

SOURCE: Seigel Ca Cancer J Clin 65:5, 2015
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U.S. CANCER INCIDENCE 2015 (EST.)

SOURCE: Seigel Ca Cancer J Clin 65:5, 2015

1982-90 1999-2004
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AGE ADJUSTED INCIDENCE 1973-1991

“LOCAL” (NODE-NEGATIVE)

NONINVASIVE (DCIS)

1982
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AGE ADJUSTED INCIDENCE 1973-1991

“LOCAL” (NODE-NEGATIVE)

NONINVASIVE (DCIS)

1982

“REGIONAL” (NODE-POSITIVE)
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1982

INCREASED

SCREENING

1990

DECREASED

MORTALITY

U.S. CANCER MORTALITY 2015 (EST.)
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MORTALITY MODELING
SCREENING AND ADJUVANT THERAPY

Berry, et al. (CISNET), NEJM 353:1784, 2005

 Early detection is essential 

to improving outcome.

 Early detection works when 

followed by appropriate 

breast cancer treatment.

 To save lives, screening 

programs must be linked to 

timely, effective treatment.
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BREAST CANCER INCIDENCE (1975-2011)
INCIDENCE AND MORTALITY: 2015-2024

SOURCE: Globocan 2012 (IARC)
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BREAST CANCER INCIDENCE (1975-2011)
INCIDENCE AND MORTALITY: 2015-2024

SOURCE: Globocan 2012 (IARC)
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BREAST CANCER DEATHS (1975-2011)
INCIDENCE AND MORTALITY: 2015-2024

SOURCE: Globocan 2012 (IARC)
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BREAST CANCER DEATHS (1975-2011)
INCIDENCE AND MORTALITY: 2015-2024

SOURCE: Globocan 2012 (IARC)



www.bhgi.info

© 2016 BHGI. All rights reserved.15

GLOBAL CANCER CONTROL

 Global Cancer Trends

 Adapting to Existing Resources

 Tool Development and Validation

 Implementation in Cancer Control



www.bhgi.info

© 2016 BHGI. All rights reserved.16

GLOBAL CANCER CONTROL

 Global Cancer Trends

 Adapting to Existing Resources

 Tool Development and Validation

 Implementation in Cancer Control



© 2016 BHGI. All rights reserved.17

WORLD BANK COUNTRY GROUPS 
WORLD BANK CLASSIFICATION (ATLAS METHOD)

World Bank 
Country Groups
(GNI per capita)

Low 
Income

($995 or less)

Lower
Middle Income

($996 - $3,945)

Upper
Middle Income
($3,946 - $12,195)

High
Income

($12,196 or more)

Average female life 
expectancy at birth 57.8 yrs 69.3 yrs 74.4 yrs 82.4 yrs

Average GNI per capita 
(2009 US dollars) $403 $1,723 $6,314 $36,953

Total national health 
expenditure per capita $22 $76 $458 $4,266

Fraction of GDP spent 
on health care 5.1% 4.3% 6.4% 11.2%

Health expenditure figures 2010 for calendar year 2007; GNI = gross national income 

http://data.worldbank.org/data-catalog/health-nutrition-and-population-statistics.

http://data.worldbank.org/data-catalog/health-nutrition-and-population-statistics
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CANCER CONTROL STRATEGIES
DISEASE-BASED APPROACH 

EARLY
DETECTION

DIAGNOSIS

TREATMENT

PRIMARY
PREVENTION
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CANCER CONTROL STRATEGIES
PRIMARY PREVENTION

Ilbawi, Science Trans Med, 7:278cm1, 2015

Population-Attributable Fraction (PAF) reflects potential prevention impact
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CANCER CONTROL STRATEGIES
PRIMARY PREVENTION

Ilbawi, Science Trans Med, 7:278cm1, 2015

Population-Attributable Fraction (PAF) reflects potential prevention impact
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CANCER CONTROL STRATEGIES
BREAST CANCER PREVENTION

Health behaviors associated  

with reduced breast cancer risk

1. Prolonged lactation

2. Regular physical activity    

3. Weight control

4. Avoid excess alcohol intake

5. Avoid prolonged use of exogenous hormones

6. Avoid excessive radiation exposure

McTiernan, et al, Cancer, 113:2325, 2008
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CANCER CONTROL STRATEGIES
COMPREHENSIVE APPROACH

EARLY
DETECTION

DIAGNOSIS

TREATMENT

PRIMARY
PREVENTION

PRIMARY
PREVENTION

HEALTH
SYSTEMS
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GLOBAL SUMMIT 2005 – BETHESDA
RESOURCE STRATIFICATION

 Basic level: Core resources or fundamental services necessary 
for any breast health care system to function. 

 Limited level: Second-tier resources or services that produce 
major improvements in outcome such as survival.

 Enhanced level: Third-tier resources or services that are 
optional but important, because they increase the number 
and quality of therapeutic options and patient choice. 

 Maximal level: Highest-level resources or services used in 
some high resource countries that have lower priority on the 
basis of extreme cost and/or impracticality.
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BHGI GUIDLINE TABLES
EARLY DETECTION DIAGNOSIS

STAGE I STAGE II LOCALLY ADVANCED METASTATIC

HEALTH CARE SYSTEMS

Cancer: 113 (8 suppl), 2008
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TREATMENT – LOCALLY ADVANCED

Cancer: 113 (8 suppl), 2008
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BCI 2.5 is a global campaign to reduce 
disparities in breast cancer outcomes 

for 2.5 million women by 2025.



Breast Cancer Initiative 2.5
Inviting Partners

Susan G. Komen for the Cure

American Cancer Society

Breast Health Global Initiative

Harvard Global Equity Initiative

National Cancer Institute Center for Global Health

Norwegian Cancer Society

Pan American Health Organization (PAHO)

Union for International Cancer Control (UICC)



GloBAM
http://globam.fredhutch.org/



GloBAM
http://globam.fredhutch.org/



GloBAM
http://globam.fredhutch.org/



GloBAM
http://globam.fredhutch.org/



KNOWLEDGE SUMMARIES



Modeling for global breast cancer 
screening and treatment planning

Ruth Etzioni, Catherine Duggan, Jeanette 
Birnbaum, Christina Fitzmaurice,              

Benjamin Anderson



Model schematic

No early detection 
efforts

Some early 
detection efforts

Stage shift Treatment allocation/benefit



More treatment options
Stage shift Treatment allocation/benefit

No early detection 
efforts

Some early 
detection efforts
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BREAST CANCER EPIDEMIOLOGY
STAGE AT DIAGNOSIS: UNITED STATES VS. INDIA

STAGE EXTENT
5 year 

SURVIVAL
DISTRIBUTION
USA INDIA

0 Noninvasive 100% 16% ----

I Early stage 
disease 100% 40% 1%

II Early stage 
disease 86% 34% 23%

III Locally 
advanced 57% 6% 52%

IV Metastatic 
disease 20% 4% 24%

USA:
90% DCIS or 
early staged 

invasive 
disease at 
diagnosis

INDIA:
76% locally 

advanced or 
metastatic at 

diagnosis

Sources: SEER Survival Monograph (NCI), 2007;
Chopra, Cancer Institute Chennai, 2001
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LMC IMPLEMENTATION RESEARCH 
LOW INCOME COUNTRY

Gaza
Screening Attitudes in Muslim Women
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LMC IMPLEMENTATION RESEARCH 
BREAST CANCER SCREENING IN GAZA
 Survey: 100 women living inside Gaza (WIG) and 55 Gaza 

women residing outside Gaza (WOG):

 >90% of both willing to have a diagnostic mammogram 
for a breast complaint,

 86% of WIG and 85% of WOG believe survival increased 
with early detection,

 However, only 27% of WIG and 50% WOG were willing
to undergo screening mammography. 

Shaheen et al, The Breast, 20:S30-34, 2011



Awareness

Survivorship

Early Detection

Diagnosis

Treatment

Advocacy

Public Participation Health Care Delivery
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LMC IMPLEMENTATION RESEARCH 
LOWER-MIDDLE INCOME COUNTRY

Indonesia
CBE training for nurse midwives
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METHODS
 47 nurse midwives and 15 volunteer health workers in 5 

districts of Jakarta, Indonesia trained in breath health 
education, screening and clinical breast examination (CBE) 

 Women invited to local health facilities to receive a CBE 
and independently administered mammogram

 Demographic questionnaire completed by all participants

 Women with suspicious findings on either mammography 
or CBE underwent diagnostic work-up and fine needle 
aspiration (FNA) for diagnosis
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RESULTS
 1,179 women underwent both mammography and CBE

 289 women (24.5%) were found to have a suspicious 
finding on CBE, mammography or both

 14 women (1.2%) were found to have a breast cancer

 Of the 14 breast cancers, 13 (93%) appreciated on CBE

 167 (14.2%) CBE exams required additional work-up to 
diagnose 13 of the 14 cancers seen on mammography

Kardinah et al, Int J Cancer 134:1250, 2014
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RESULTS
 1,179 women underwent both mammography and CBE

 289 women (24.5%) were found to have a suspicious 
finding on CBE, mammography or both

 14 women (1.2%) were found to have a breast cancer

 8 of 14 patients (57%) failed to undergo treatment

 2 of 14 breast cancer patients refused surgery 

 6 of 14 breast cancer patients lost to follow-up

Kardinah et al, Int J Cancer 134:1250, 2014



www.bhgi.info

© 2016 BHGI. All rights reserved.52

CLINICAL BREAST EXAMINATION:
WHAT DO WE KNOW?

 CBE detects about 60% of 

mammo detected cancers

 CBE finds some cancers not 

seen on mammography

 CBE necessary for any breast 

program, especially when it 

presents as advanced disease
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LMC IMPLEMENTATION RESEARCH 
LOWER-MIDDLE INCOME COUNTRY

Peru
Early Detection and Patient Triage



Breast cancer care model

Regional Cancer Institute 

(Trujillo)

• Mammography

• Pathology

• Surgery

• Chemotherapy

• Radiotherapy

La Fora Reference Hospital

Health Centers

• FNA

• Community education

• CBE

Photos courtesy of Ben Anderson Slide used with permission from
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TISSUE SAMPLING OPTIONS
FINE-NEEDLE ASPIRATION (FNA) VS. CORE BIOPSY

FNA
•Low cost (<$5 per patient)
•Immediate result (20 minutes)
•Can be integrated into health system
•Requires expert cytologist for reading

•Core Needle Biopsy
•Histology services are mandatory in system
•High cost ($30 - 60 per single use needle)
•Delayed result (1 day to <1 month)





MARCH 16 – 18, 2016
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GLOBAL CANCER CONTROL
SUMMARY

 Breast cancer is the most common cancer among  women and 

the most likely reason a woman will die from cancer.

 Resource-stratified guidelines provide a framework for 

prioritizing early detection, diagnosis and treatment strategies.

 Successful health systems integrate survivors and advocates 

to promote cancer down-staging and timely treatment.

 BCI2.5 has created educational and assessment tools that 

facilitate baseline assessments and determine next steps for 

program-building based on a resource-stratified framework.



www.BCI25.org 

www.bhgi.info
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