The Role of Chronic Disease Surveillance
and Epidemiology in
Public Health Decision Making

The Case of Type 2 Diabetes

Edward Gregg, PhD
Epidemiology and Statistics Branch
Division of Diabetes Translation
Centers for Disease Control and Prevention
Atlanta, GA
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Traditional Surveillance Activities

= Environmental change. . =
= Regulation |
= Clinical care and monitoring. 1
= Qutbreak investigation
= Case management and
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Main Objectives of Chronic Disease Surveillance
Systems:
= Monitor:
* Detect new health problems.

* Assess and track magnitude of diabetes and risk factors and status
of care of the population.

= Prioritize:
* |dentify / prioritize key problems and groups for intervention.
* Set national objectives for management and prevention.
* |dentify research needs.
* Plan, facilitate and justify rational use of available resources.
= Evaluate:
* Evaluate and track the public health response to the problem.
* Examine progress on national health objectives
o (including Healthy People, GPRA, GAO, etc.)

Surveillance

How
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Public
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Measurement Issues




Common Study Designs Used in Epidemiologic
Research

= Observational Studies Cross-sectional
= Cross-sectional Retrospective '\,
= Retrospective (case control) \
= Prospective (cohort studies) - ’ ﬁ
= Ecologic Studies Cohort

= |ntervention Studies
= Quasi-experimental studies Intervention
= Controlled intervention studies Yes
« Clinical N o
= Health Service
= Community
= Cost-effectiveness studies

Main Categories of Surveillance Indicators
Used In U.S. System

= Measures of Disease Burden
¢ Clear impact on quality of life, health status, or economics
* Examples: (prevalence, incidence, complications).
= Modifiable Risk Factors for Diabetes
* Based on controlled trials or consistent cohort studies.
* Examples: (HbAlc levels, physical activity levels)
= Effective Interventions
* Based on controlled trials, meta-analyses, strong clinical consensus.
* Examples (HbALc test, structured lifestyle programs)

Key Attributes of Surveillance Indicators

= Predictive value positive —Pr: D | T

= Sensitivity — Pr: T| D

= Predictability — high magnitude of association with outcomes.
= Simplicity —to facilitate sustainability and internal consistency.
= Flexibility — Capacity to adapt to without great resources.

= Acceptability — Willingness of workers/health institutions to
support the functioning of the system.

= Representative — of the population of interest.




Trends in the Incidence of Complications among
Persons with Diabetes in the U.S., 1990 — 2003

www.cdc.gov/diabetes

Trends in CVD Mortality Rates
among the U.S. Population with and without Diabetes

No Diabetes Diabetes

Gregg et al., Ann Intern Med, 2007

Key Sources of Bias in Surveillance Systems

= Selection bias
* Non-representative sentinel populations
* Non-representative survey samples
= |nformation bias
* Incomplete reporting (passive vs active surveillance)
* Differences/changes in case definition




Common Metrics in Surveillance

= Prevalence
= |ncidence
= Distributions

= Measures of Central Tendency

Cause-of-Death Section
of the Standard Death Certificate
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Limitations in cause-of-death data
= Physician variation in interpreting causal sequence
= Changing perceptions of causal role of diseases
= Selection of single cause may not adequately describe the cause

= Etiologic sequence of diseases may be unclear

= Only about 10% of decedents with diabetes who die have recorded on

death certificate as underlying cause

= Only 40%-60% of decedents with diabetes who die have it recorded
an underlying or contributing cause (any listed)
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Hospitals Household
Surveys
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U.S. National Diabetes Surveillance System

Stages in the Evolution of Major Diabetes Surveillance Indicators

Primary Prevention
« Physical activity
*IFG/IGT

+ Diet/nutrition

+ Body composition

Preventive Care Practices
« Foot exam

* HbAlc testing

« Dilated eye examination
+ Diabetes e@ucation

Normal  Prediabetes Diabetes Complications Death

The future: ) I o
Continued evolution of all domains. ~ Risk Factors for Complications

Indicators of Burden:
DM prevalence and incidence

New generation quality of care

Community or system level + Inadequate glycemic control  Amputation
County and_ state level « Hyperlipidemia ESRD
Health service measures for PP . CVD
* Smoking
Death

« Uncontrolled blood pressure

* Sedentary behavior

Desai et al J Public Health Management Practice, 2003 (suppl). S44-51

Acute complications




Key Data Sources

= National Vital Statistics System
= United States Renal Data System

= National Health and Nutrition Examination Surveys
(NHANES)

= Behavioral Risk Factor Surveillance System
= National Health Interview Survey
= National Hospital Discharge Survey

Center for Medicare and Medicaid Services (CMS)

Trends in Care Practices and Outcomes Among

Surveillance, Medic ries with Diabetes
Quality of care, and
Measurement issues

Bt

-

Veteran's Administration, IHS, CMS, CDC
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Examples and Lessons from the US
National Diabetes Surveillance System

Secular Changes in Quality Measures of Diabetes
Care Between 1988-1994 and 1999-2004

934 w1989-2004
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Source: Saaddine et al. Annals of Internal Medicine, 2006

Prevalence of CVD risk factors among U.S. adults with diabetes aged 20-
74, according to income group, 1971 to 2006
(* red=low income; green=middle income; yellow=high income)

High Blood Pressure High Cholesterol
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Incidence of lower extremity amputation, end stage renal disease, and
hyperglycemic death in the U.S. diabetic population, 1990-2006.
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Gregg and Albright, JAMA, 2009

Crude Percentage of Adults aged 18 and older with Diabetes
Reporting Visual Impairment by Race/Ethnicty: US NHIS, 1997-2008

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Voo
—+—V1-Pop NonHispanic White —8—Vi-Pop NorvHisparic Black —a—VI-Pop Hisparic
- write - Black —e—VI-Diab Hispanic

Note: Rates were based on 3-year moving averages.

i

Incidence of lower extremity amputation, end stage renal
disease, and hyperglycemic death in the U.S. population,
1990-2006.
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Gregg and Albright, JAMA, 2009




Long Term Trends in the Prevalence and Incidence of Diagnosed
Diabetes and in the Prevalence of Obesity * - Geiss et al.
Obesity
(Percent)
Incidence
(Per 1000)
Prevalence
(Percent)
Year
*Prevalence for all ages, incidence for 18-79 years, and obesity for 220 years; CDC
age-adjusted; data modeled by joinpoint regression o

Projected total diabetes prevalence for 4 scenarios: low incidence and high mortality (1), low
incidence and low mortality(2); middle incidence and high mortality (3), and middle incidence and
low mortality (4)
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Boyle et al., under review, 2010

| What has worked in secondary prevention? |

= Health Services:
¢ Acute care and major medical interventions
¢ Diffusion of new science of risk factor management
* Emphasis on quality of care
¢ Health system adaptation and CQI

= Health Promotion and Health Protection
* Improved education/awareness of diabetes control.
¢ Improved CVD risk factor education and awareness.
* Reduced Tobacco / tobacco legislation
¢ Less directly atherogenic food supply




Failures in the Public Health
Response to Diabetes

= Levels of care and preventive health behaviors are still suboptimal.
= |mprovements in blood pressure may have stalled.

= Disparities remain in renal disease, amputation, acute complications, and
costs.

= Major differences in morbidity remain between people with and without
diabetes.

= Diabetes is economically disabling for people and their families.

= While the average person with diagnosed diabetes has better control and
lower risk of complications, the risk of diabetes or a diabetes complication
for the average person in the total population has increased.

Diabetes Risk Reduction Behaviors
Among U.S. Adults with Prediabetes
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= 29.6% of adults have
pre-diabetes
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= 7.3% of people with pre-
diabetes are aware.
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Applications of Surveillance at the
State and Local Level
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i
Age-adjusted diabetes
2007

Gaps in Measures of Health Status

Behavior change

Pre-diabetes

Hypoglycemia, risks, adverse events
Gestational diabetes

Adverse events of treatment

Heart disease and stroke incidence
Microvascular disease incidence
Accurate cause of death

Diabetes in youth

Additional Conceptual Gaps
and Limitations in Design

= Variation in cost, quality.

= Ability to distinguish people from events.
= Vulnerability to coding biases

= Dependence on external denominators.
= |ongitudinal data and linkage to cohorts.
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Web Links of Interest

http://www.cdc.gov/diabetes

http://www.cdc.gov/diabetes/statistics

http://www.usrds.org/

http://www.cdc.gov/nchs/index.htm

http://diabetes.niddk.nih.gov/dm/pubs/america/

Resources for County and State Level Surveillance Data
County level data

CDC's National Diabetes Surveillance System provides county level estimates of diabetes and obesity.

http://apps.nccd.cde.gov/DDT_STRS2/CountyPrevalenceData.aspx?mode=DBT

Community Health Status Indicators provides an overview of key health indicators for local communities.

http://www.communityhealth.hhs.gov/homepage.aspx?j=1

BRFSS SMART data provides BRFSS data from selected cities and counties with 500 or more

respondents.

= http://apps.nced.cdc.qov/BRFSS-SMART/SelMMSAPrevData.asp

= USDA's Food Environment Atlas provides information on a range of factors that affect access to healthy,
affordable food, and will allow users to map the data by county.

= http://www.ers.usda.gov/foodatlas/

= County Health Rankings provides county rankings within the 50 states according to their health outcomes

and the multiple health factors that determine a County’s health.

htp:/www.countyhealthrankings.org/

D-ATLAS provides on-demand capacity for exploring the pre and cost associ

type 2 diabetes nationwide, by state, and by legislative district. (Users must register.)

http://www.z-atlas.com/content.php?sec=diabetes

State level data

The National Diabetes i System provides state-specific data.

http://apps.nced.cde.gov/DDTSTRS/StateSurvData.aspx

Kaiser's State Health Facts provides state-specific data on more than 700 health topics.

htp://www_statehealthfacts.org/

The CDC's BRFSS Website provides prevalence and trend data for selected variables.

http://apps.nccd.cde.gov/brfss/
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