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Outline

 Diabetes as a prototypical problem
 Evolution, success, and failures in data driving action

« Emerging models, systems, and opportunities




Diabetes as a prototypical problem

 Diverse, complex morbidity




The Diverse Burden of Diabetes

BRAIN

People with diabetes have
about twice the risk for
stroke, a higher risk of
dementia, and increased
symptoms of depression.

TEETH & GUMS

People with diabetes,
especially those h poorly
controlled diabetes, have a
greater risk for gum disease,
a major cause of tooth loss.

HEART & BLOOD VESSELS

People with diabetes are twice

as likely to have heart d
and have an increasec
peripheral artery disease.

LIVER

People with diabetes are
more than tw 1s likely to
have nonalcoholic fatty liver
disease, which can lead to
cirrhosis and liver cancer.

FEET

Diabetic foot ulcers are
common in people with
diabetes. Healing of foot
ulcers may take months to
years, and ulcers can lead to
amputation.

EYES

Diabetes increases the risk
for eye diseases such as
retinopathy, catarac
glaucoma, contribut

an over

vision 1

EARS
Diabetes approximately

speaking range.

AIRWAYS

Two in three people with
diabetes have obstructive
sleep apnea, which can lead
to fatigue, irritability, and
deficits in attention and
EIory,

KIDNEYS & LOWER

URINARY TRACT

Diabetes is the leading cause
of kidney failure and can also
lead to complications of the
lower urinary tract, such as
urinary incontinence and
erectile dvsfunction,

BONE

Bone fractures, osteoarthritis,
and rheumatoid arthritis are
more common in people with
diabetes.

Three types of Morbidity:

- “Classic complications with high-
specificity and high relative risk”

- “Diversifying”, with moderate
association but often high
prevalence

- “Emerging” of unclear aetiology

Mechanisms through diverse
pathways:

Long-term hyperglycaemia

“Common soil” of obesity, insulin
resistance, inflammation, etc.

Behavioural- or treatment-driven



Diabetes as a prototypical problem

 Diverse, complex morbidity

« Multiple stages for intervention




Risk Factors

/ Very High Risk /Incidence / Complications/  Multimorbidity

Central obesity

Macrovascular
Mental health Mu%cu/oskeleta/

Physical inactivity Pre-Diabetes g (M1 = stroke - CHF)
Sweetened beverages QC, """""
Red meat © Microvascular Sensory
S . Renal ? . sion
Low whole grain Severe c (LEAs; Retinal; renal) Cardiovascular .\
Low vegetable intake Obesity § Acute metabolic : -
Poor sleep g (hyper; hypo) T
Smoking N T A
Very low birthweight High CVD risk ()] Eljnerg.ing (canc?rs; liver; Respiratory "N'eu'ro/ogica/
poverty infectious; respiratory) L
A
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Structured lifestyle interventions to: * Glycemic control

- Reduce weight .
_ Achieve healthy diet Blood pressure control

- Increase physical activity * Lipid control
Risk Factor management in primary care e Tobacco counseling

Community and public policies:

- Food policies
- Built environment

- Education and health promotion

e Self-mgt education
* Retinopathy screening
* Foot care / screening

* CKD screening

aJen paseq-wes| pajeibajuy

Ajjjerow



Diabetes as a prototypical problem
 Diverse, complex morbidity
« Multiple risk and disease stages for intervention

« Multiple public health avenues of action




Classic Public Health Avenues To Reduce the Burden of Diabetes

Clinical Behavioral

Health Health
Services Promotion

System and
Population-
Wide
Policies




Multiple Levels / Needs for Intervention

Prevent morbidity through optimal risk factor
management and screening for complications

9%

Diabetes

0
3% Efficiently detect in clinical settings

(03
&
X/ ~25% Very High Risk Reduce risk with structured programs in
& (IGT; Alc 5.7%; GDM) NECULUTIN R

~13%

High Risk Reduce risk with community programs,
(FPG100; Obesity; HTN, age) gl R=Talo R=To Vo1 ol

Reduce risk by changing
underlying risk factors (food,
Moderate Risk social, built environment) in
communities..

50%

Low Risk



Diabetes as a prototypical problem
Diverse, complex morbidity

Multiple risk and disease stages for intervention
Multiple public health avenues of action

Multiple stakeholders and beneficiaries




Multiple Perspectives, Beneficiaries and Stakeholders

- Individuals with diabetes and at risk for diabetes

« Families caring for people with diabetes

- Employers and communities

« Clinicians managing risk and preventing progression
« Health-systems managing sub-populations

« Counties, states, nations trying to reduce disease and costs




Evolution of Data Systems for Diabetes:

- Health Systems perspective

- National Public health perspective




Status of Type 2 Diabetes in the U.S. 1995

Figure 4.3
Time Trends in the Number and Percent of the
Popu B

« Relative risk of amputation: 20
« Relative risk of ESRD: 10
« Self-monitoring glucose: 14 %
 HbAlc > 9%:
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Tight blood pressure control and risk of macrovascular

and microvascular complications in type 2 diabetes:
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The Diabetes Quality Improvement
Project

Aoving science into health policy to gain 2 o) e diabetes
Moving science into health policy to gain an on the diabetes

National Diabetes Education Program*

improving

Chronic Care Model

Community H!llthsvﬂl.l'll R

S M) ey Dachsioa Chnkcal
Suppoet Systee Suppiet  lakemation
Deign pemy

Diabetes Prevention and Control
Informed, Product Programs

Ac ed
Pationt Interacti

Improved O1

50 States & DC
8 Territories

17 Tribes
Vulnerable Pops



The eHealth Enhanced Chronic Care Model (eCCM)

Community — Health Systems — eCommunity — eHealth

e

Delivery System Design
(care coordination, ACOs,
interoperability, medical
jargon, timeliness, policy,
content, RHIO’s, networking,
design)

Data

Self-management Support
(24/7 access, convenience,

Clinical Decision Support
(graphs, charts, protocols,
guidelines, reminders,
infobuttons, etc. )

Clinical Information Systems
(EHR, PHR, patient portal, Internet,
mHealth, smart phone, wearable
devices, telehealth, etc. )

Information

Complete Feedback Loop

Knowledge

eHealth Education

(message training, health
education, technology training,
eCommunity training, navigation

Wisdom

communication, reminders,
alerts, planning,
empowerment, engagement)

Informed,
Activated
Patient

Productive
Interactions

>

Prepared,
Proactive
Practice
Team

Improved Outcomes

training, accuracy,
completeness, volume of
information, customization
numeracy, literacy, usability,
security)

(cc-by) Gee PM, Greenwood DA, Paterniti DA, Ward D, Miller LMS
J Med Internet Res 2015;17(4):e86, http://iwww.jmir.org/2015/4/e86/



The Growth of Diabetes Registries for Diabetes Care and Disease Management

Expansion to Comprehensive Care:

High Capacity Systems:

Panel of patients i
With single or few -
Risk factors i

Multiple risk factors
Testing/ screening
Pharmacy

Lab

EMR

Multiple component linkage
Continuous monitoring
Direct feedback

Applied analyses
Comparative effectiveness
Expanded outreach

>



Essential Elements of Population-Based Diabetes Registries

- Patient-centred outcomes

[ PACEITEE] J - Prevention

yd

Ancillary registries:
(eye, renal, stroke)

primary care

{out-patientvisits/} hospitalizations | [ Deaths ]

........................................................................

* Prevalence * Macrovascular

* Incidence e Microvascular

* Glycemic control e Acute

 Cardiorenal mgt * Emerging / non-traditional

* Preventive care e Mortality / life expectancy



Effectiveness of quality improvement strategies on the
management of diabetes: a systematic review and
meta-analysis

Andrea  Triceo, Nogh M bwers, |aremy M Grimshaw, David Moher, Lucy Turner, James Galipeay, NanaHalparin, Brigit te Vachon, Tim Ramsay,
Broden Manns, Marcalo Tonell, Kaveh Shojonia
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FIGURE. Age-adjusted percentages of persons aged >20 years
with diabetes and obesity, by county — United States, 2007

National Diabetes Surveillance System
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e.g., NHDS, NIS Exam Surveys
e.g.. NHANES,NHIS E\

coc <

National Diabetes Surveillance System
National, state, and county (imputed) level
Vital Statistics . Ielcphonc and
e.g., NVSS | A School Sur\'e_\'S
e.g., BRFSS,

ol

Registries

e.g. SEARCH; USRDSHI

I




Main Categories of Diabetes Surveillance Indicators

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

— May be behavioral, clinical, community-based, or policy- based

— Based on controlled trials, meta-analyses, strong clinical
consensus.

— Examples: (lifestyle programs; eye exams; ABCs testing)

Safety concerns / Harms of treatment



Analytic and Modeling Applications

Ongoing national, state, county surveillance

Small area estimation

Disease Forecasting

Lifetime risk and disease progression
Healthy and disabled years of life.

Cost-effectiveness of interventions.

,,,,,,

..........

Trends in lifetime risk and years of life lost due to diabetes in
the USA, 1985-2011: a modelling study
- Trends in céusé—sf)eciﬁc 'mo'rtality among adults with and

without diagnosed diabetes in the USA: an epidemiological
analysis of linked national survey and vital statistics data

ce and Incidence Trends for Diagnosed Diabetes
Among Adults Aged 20 to 79 Years, United States, 1980-2012



irends in Age-standardized Rates of Diabetes-Related Complications
from 1990 to 2010 among U.S. Aduits with Diagnosed Diabetes
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A Cascade of Care for Diabetes in the United States: Visualizing
the Gaps

Mohammed K. Ali, MBChB, MSc, MBA; Kai McKeever Bullard, MPH, PhD; Edward W. Gregg, PhD; and Carlos del Rio, MD

Figure 1. Cascade of care for U.S. adults with diabetes aged 18 years or older in 2012, NHANES 2007-2012.
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Data are presented as numbers in millions (lines at top of each bar indicate 95% Cls). In 2012, an estimarted 28.4 million adults had diabetes (calculared
as: 2012 resident population [z = 240 185 952] X estimated prevalence of total diabetes [11.8%]). ABC = combined control of hemoglobin A, _ level,
BP, and LDL cholesterol level; BP = blood pressure; LDL = low-density lipoprotein. NHANES = National Health and Nutrition Examination Survey.
* Defined by negative response to a question about current smoking and serum cotinine levels =56.8 nmol/L (=10 ng/mL).

T Defined by individualized hemoglobin A,_ targets based on age and presence of complications (existing retinopathy, nephropathy, or cardiovascular
disease).

F Defined as <<140/80 mm Hg (per American Diabetes Association guidelines).

§ Defined as <2.6 mmol/L (<100 mg/dL) (per American Diabetes Association guidelines).



New Problems, threats, and opportunities

Problems and threats:

- Stagnation in care and outcomes

« Growing obesity and type 2 diabetes in youth/young adults

« Age divide in care and outcomes, with resurging complications.
* Persistent inequalities

 Diversifying morbidity and multimorbidity

Opportunities:

* New therapies and interventions
- New prevention programmes

* Big and better data

* New data systems




The Lancet Commission on diabetes: using data to transform

diabetes care and patient lives

Community/hospital based
Diabetes mini-teams

it

Linkage to
population, socio-
demographic,

= environmental and

" other administrative
databases (e.g. brith
registers) to identify
root causes

Structured assessment
Diabetes Registers
Risk stratification
Care triage
Feedback
Empowerment
Recall

Linkage to hospitalization
data, EMR and other
registers (e.g. death,
dialysis, cancer, heart i
failure, stroke, myocardial
infarction) to ascertain
outcomes

Self care & social support

Continuing care, medications, education

Lifestyle changes, stress management, digital health




Figure 2. Proposed core, complementary, and base metrics for the Global Diabetes Compact.
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New Opportunities in Population Monitoring and Feedback

» Bigger Data

Mobile and wearable data

Patient-centred outcomes

Applications:
— Multiple levels
— Tools and risk calculators

— Epidemiologic

Platforms for comparative effectiveness




Thank you

Ed Gregg
edwadgregg@rcsi.ie




