Effectiveness Research and
Prioritization of Public Health
Interventions

“The findings and conclusions in this presentation are those of the author and do not necessarly represent the views of the CDC.

SAFER» HEALTHIER » PEOPLE"

Evidence-Based Public Health Practice
(Brownson et al., Annu Rrev Public Health 2009)
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Precursors to Translation Research

1. Basic
Science/ \
Physiological
Research
|
—Cross-sectional surveys
—Ecologic studies
—Case-control studies l
—~Prospective cohort —Controlled intervention Studies
—Randomized controlled trials
—Cost-effectiveness Studies
—Systematic Reviews
*Mechanisms *What?
«Treatments *Who?
«Efficacy “Where? How?

+Clues to intervention (Do Interventions Work?)
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Bradford Hill Criteria for Evaluation of
the Evidence of Causality

= Strength of Association

= Dose-response effect

= Temporality

= Consistency of evidence
= Biological plausibility

= Specificity of association
= Experimentation
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Types of Studies:
Observational Cohorts

Figure 1: An early cohort in search of favourable outcoimes
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Observational Cohort Studies

Prospective Cohort Study

Participants are chosen from the community (or based
on some type of exposure) and assessed

Present Future

. Cases

® (Cases

‘ Healthy, Exposed |

\ Healthy, Unexposed |

Direction of Data Collection over time
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How do we use risk factors?

= To contribute to understanding of etiology of disease.
= To guide the development of effective interventions.

= To assist in efficient identification of people who will benefit
from intervention.

Experimental Studies

Un tipo de estudio de cohorte
Asignacion aleatoria de los participantes

Present Future
Random

Eighle | | —— @ Cases
Subjects
———— e Cases

Direction of Data Collection over Time

Central References for Best Practices

= U.S. Prev Serv Task Force

= ADA Clinical Guidelines

= Zhang and Li Cost Effectiveness Review
= Community Guide to Preventive Services
= NCQA / Alliance

= Cochrane Public Health Group

= Cochrane Collaboration Reviews




Precursors to Translation Research

1. Basic

Science/ \

Physiological

Research 3. Observational
Epidemiology \
1 Intervention
—Cross-sectional surveys Effectiveness \

—Ecologic studies l * Proof of Concept

—Case-control studies established
—Prospective cohort —Controlled intervention Studies E)Ef;(_em:jve Interventions
efinel

—Randomized controlled trials
—Cost-effectiveness Studies
—Systematic Reviews

Science Converted into

*Mechanisms “What?
+Treatments “Who? A
Efficacy Where? How? Public Health

«Clues to intervention (Do Interventions Work?)
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Summary of Categories of Translation

= Setting (i.e., physician office to out-patient and community
clinics).

= Delivery tactics (group vs individual, duration, frequency,
intensity)

= Risk level of population (i.e. from high risk to moderate
risk)

= Socio-ecologic level (patient, family, system, community)

= General public health approach (health service, health
promotion, health protection)
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Evaluating the impact of health promotion
programs: using the RE-AIM framework to form
‘summary measures for docision making
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ETAMLAAD EEPOSTING ELUUEN TE ERMANCE
"REPRCIENTATI/INSS AND TRANSLATION:
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Examples and Practicum:

= Probability

= Cumulative Incidence

= |ncidence Rate

= |ncidence Ratios vs Differences

= Relative Risk

= Qdds Ratio

= Prevalence Ratio

= Attributable Fraction and Population Attributable Risk
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Common Measures in Epidemiology

Type of Purpose Example
Measure
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Difference Between Rate and Probability

Cohort at time “0":
Free of Disease

End of Follow-up

Time

C-CO-0O

Rate:

Speed of development of new
Cases over time (flow of red
Color in circle)

Risk / Probability:
Probability of iliness during a
A period of time. (quantity

Of red color at any point

In time).
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Measures of Association

Type of
Study

Measure of
Effect

Measure of
Association
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Evolution of the Evidence Base for
Diabetes Prevention and Control
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Evidence from observational
epidemiology:

Ecologic Studies
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Migration Studies: Association Between Westernization
and Diabetes
Prevalence in Susceptible Populations

Naury New - -
Guinea Australian Chinese Indian

Aborigines King, Diabetes Care, 1993; 1998; Diamond J, Nature, 2003
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Natural Experiments — = -

impact of Ensrgy Intake, Priysical Activity. and Populstion-wide Welght Loss
jor CarcScvaceatar Dicsace and Disbetos Mostslity in Cuba, 1083-2005
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Franco et al.,
Am J Epidemiol, 2007
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Evidence from Cohort Studies and
Analytic Epidemiology
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Relative risk of incident diabetes per standard deviation of BMI and
Waist circumference from a meta-analysis of 32 studies

P4 & z 3 s
Rielative risk per S0 for BMI Ratative rak per S0 for WC

Vasquez, Epidemiol Rev, 2007
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Gestational Diabetes and the Incidence of Type 2 Diabetes:
A systematic review (Kim et al., Diabetes Care, 2002)
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| B Weight and Risk of Type 2 Diabetes: A Systematic
Review

Diabetes OR per 1kg
[Peter H. Whincup. Samantna J. Kaye: Chm:.:o-p::r:’:- Crwen; et al. B | rth Wel g ht:078

Figure 8, Crids Hatios of Type 2 Crabetes. at Different Birth Weghts
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Promising Targets for Population-Wide Food
Policies to Influence Diabetes

Fruit and vegetable intake and incidence of type 2 diabetes
mellitus: systematic review and meta-analysis

O#EM B ACCTES Froh sadabe snbns PLOS e
Whole Grain, Bran, and Germ Intake and Risk
of Type 2 Diabetes: A Prospective Cohort Study
and Systematic Review

White Rice, Brown Rice, and Risk of Type 2 Diabetes
in US Men and Women

and Juice
2 Diabetes

The Singapore Chinese Health Study
Andrew O. Odegaard®, Woon-Puay Koh, Kazuko Arakawa, Mim| C. Yu, and Mark A Pereira
LM EEDIS U LMD L ED 1L IArDLs g © w00, GOV DIABETES

A Strong Dose-Response Relation Between
Serum Concentrations of Persistent Organic
Polluvtants and Diabetes

Results from the Mational Health and Examination Survey 1999-2002

Lee et al., Diab Care, 2007
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Summary: Risk Factors for Type 2 Diabetes

. Age.T . = Dietary Factors

= Family History 1 * Carbohydratess 1

* Gestational Diabetes 1 * Fats 1

= Obesity / fat distribution 1 * Glycemic load 1

= Physical Activity / fitness | * Cereal fiber / whole grain |
* Smoking 1 * Dairy products |

= Very low birth weight 1 * Alcohol |

= Depression 1 ¢ Coffee |

Antipsychotic medications 1
Retrovial therapy
Antihypertensive medications 1|

Evidence from Intervention Studies

(Individual RCTs, Health Services Research,
and Cost-effectiveness Studies)

Proportion of Participants Developing Diabetes
During the Finnish and U.S. Diabetes Prevention
Studies

Finland United States

Control

Control

i Metformin

¥ X
k X

Lifestyle X
& Lifestyle

Tuomilehto, N Engl J Med, 2001; DPP Research Group, N Engl J Med, 2002
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Characteristics of Controlled Trials of Lifestyle-based
Interventions on Diabetes Incidence

Pan et al.,1997; Tuomilehto et al., 2001, Knowler et al.,2002; Kosaka et al., 2004; Ramachandran et al.. 2006
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Conclusions: Community Guide to Preventive
Services:

= Disease Management Programs,
¢ Defined as organized, proactive, multi-component approach to care delivery;
¢ |dentifies all patients and determines the most effective ways to treat.

* Based on strong evidence of effectiveness in improving glycemic control,
provider monitoring of A1c, screening for retinopathy.

= Case Management Interventions to Improve Care
* Appointing case manager to coordinate delivery of services.

¢ 5 essential features: Identify those affected; Assess needs and levels of care;
develop care plan; implement care plan; monitor results.

= Diabetes Self Management Education conducted in community
settings, particularly when coordinated with clinical settings.

Norris et al., 2002; Am J Prev Med; 2002

Effects of Guality Improvement Strategles for Trpc 2
Diabetes on Glycemic Contral: A Mata-Regression
Analysis

Haweh . Shojania; Sumant [t Ranj;, Kathryn M McDonakd; et al
A PO0S TR
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Figure 2. Postintervention Differences in Serum HbA,, Values After Adjustment for Study
Bias and Baseline HbA4_ “/alues
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Classic Components of Disease Management
Programs for Diabetes

Delivery System Design (e.g., care management; practice teams)
Information support (e.g., registries; feedback systems)
Self-care support (patient education; collaborative decision making)
Decision Support (guidelines; provider education; specialty support).
Community linkages (resource linkage; particularly uninusured)
Health system policy

* Create incentive systems.

* Increase quality improvement team leads contact.

¢ Co-payment and formulary structures that promote adherence.

Emerging Issues and Pending Questions in Best
Practices?

= How should we handle risk factors with strong consistency
but no intervention evidence?

= Policy-level practices for primary and secondary
prevention?

Policy Options to Influence Diabetes Risk

= Taxation

= Food and Menu labeling
= Engage Private Industry
= Crop subsidy policies

= Incentives/promotion for community availability and
affordability of foods.

= |ncentives/promotion for community support for physical
activity.

= Regulation of foods in public areas.

= School food and physical education policies.




Classic Levers in the Public Health

Glycemic control Response to Diabetes
BP control
Lipid testing and management
Clinical Promotion of
Services '
Screening for Early eye, foot, kidney disease BehaVlorS
Flu immunization

Education and awareness for:|
: « Physical activity
Preconception care + Reduced Tobacco
Diabetes education + Healthy diet
Targeted Screening +Self monitoring
Case management

Population-Targeted
Policies

* Health care access legislation
« Drug and supply reimbursement policies
« Population registry and feedback systems
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Diabetes Pyramid of Risk

Adult Prevalence Goal / Intervention Tier

7.6% . «— Prevent Morbidity
Diabetes
2.6% Undiagnoseapm \ ——  Detect Early
~12-15% Very High Risk

(Alc >5.7%; IGT; GDM)
~15-20% High Risk (FPG > 100);

What type of
Central Obesity; HTN, age

intervention
for what
level of risk?

Moderate Risk
~57%

Low Risk
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