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Diabetes is a large, growing, costly and complicated 
challenge for the U.S. health care system.

Many effective interventions are not being optimally 
implemented, indicating missed opportunities to reduce the 
burden of diabetes. 

Systems approaches (e.g.,disease management) offer 
possibilities for improving diabetes care and outcomes.

Managed care was an important setting in which to study the 
system-level barriers and facilitators to better care and 
outcomes.
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• Health Systems Structure
• Disease Mgmt. Strategies

•

 

Performance Feedback
•

 

Physician Reminders
•

 

Patient Reminders
•

 

Guideline Use
•

 

Formal Case Management
•

 

Patient Education resources
• Management of Referral Care
• Clinician payment, incentives
• Cost-containment strategies
• Data Systems

• Periodic Hb A1c Testing
• Periodic Lipid Testing
• Retinal Examinations
•

 

Periodic Microalbuminuria 
testing

• Periodic Foot Examinations
• Smoking Cessation Counseling
• Aspirin Prescription/Advice

• Glycemic Control
• Blood Pressure Control
• LDL-c Control
• Cardiovascular Disease
• Nephrophathy/ESRD
• Retinopathy
• Mortality
• Health Status
• Symptoms
• Utilization and Costs

TRIAD Conceptual Model for Relationships of System-
 Level Factors, Processes and Outcomes of Care



10 health plans 
(n = 500 to 
2000 per plan)

68 physician
groups with 
> 50 members
in sampling 
frame

TRIAD Nested Sampling Scheme

50 -
 

1500 per physician group;  Total Sample = 11,297 
Patients
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Association Between Disease Management Intensity and Levels of Risk Factor 
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1.
 

Traditional Disease management strategies strongly 
associated with processes of care, patient satisfaction, 
and patient perceptions of quality, but not A1c, BP, or lipid 
levels -

 
(Mangione et al, Ann Intern Med

 
2006; Ackermann et al., Diab 

Care, 2006).
 

2.
 

Processes of care differ little by race/ethnicity but non-
 whites  have higher A1c and African-Americans have 

higher BP (Brown et al, Diab Care, 2005.) 

2.      Group/network model provider groups have higher 
quality scores than IPA models  –

 
(Kim et al, Diabetes Care

 
2004)

 

3.      Physician re-imbursement by salary or capitation and 
incentives related to quality are associated with higher 
quality (processes) scores than FFS –

 
(Ettner et al, Health 

Services Res
 

2006)
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Pathways to Improved OutcomesPathways to Improved Outcomes

Provider & System Factors

Processes of Care

Patient Factors

Outcomes of Care

TRIAD II!



TRIAD Study Group, Diabetes Care, 2010
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Greater out-of-pocket costs (thru co-pays, non-
 coverage) associated with lower rates of retinal 

exams, health education, and self-management. 
(Karter, 2003)
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Greater out-of –pocket costs associated with 
medication underuse and worse risk factor 
control (Tsent ,2008; Selby, 2008). 

3.
 

Cost-related medication underuse much higher 
in people of lower income (Tseng, 2009).

 

4.
 

Cost concerns, trust in physicians, current 
smoking, and physical inactivity are key 
predictors of control of risk factors –

 
(Selby, 2007).
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5.  Depression was a strong predictor of poor 
risk factor control in African Americans (Duru et 
al., 2009).

 
6.  Diabetic women are less likely to 

processes of care to manage and control 
CVD risk factors (Ferrara, 2004).

 

7.  Young adults with diabetes are particularly 
likely to have persistent lapses in care and 
have worse risk factor care (Gregg et al., 2010)
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Key Implications and Recommendations for the 
U.S. and Other Developing Health Systems
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Integrated care for diabetes connecting health 
systems, providers is crucial.

Future efforts need to look beyond  simple 
“processes of care” to improve and measure care.

Reduce costs to the individual, especially for cost-
effective interventions that health systems are 
trying to promote.

Future population disease management systems 
need to tailor their approaches to diverse, 
culturally-linked barriers.
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12 years later, in our Health Systems…..12 years later, in our Health Systems…..
Diabetes care and risk factors have improved.
The rate of major diabetes complications has  
declined on average in the U.S.

Major inadequacies, disparities, and variation in 
care and risk factors remain.
Major areas of concern include:
•

 
Chronic kidney disease and hypertensive heart disease.

•
 

Stalled blood pressure and smoking.
•

 
Lack of system-

 
approaches for primary prevention.

•
 

Young adults
•

 
Diabetes is economically disabling to systems, patients, and 
their families.
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Implications for Future Research EffortsImplications for Future Research Efforts

Develop new research platforms that can efficiently 
construct “natural experiments” of policy and 
system-level interventions.

Harness new technology to develop chronic 
disease surveillance systems that can serve the 
needs of health systems research.

Bring health services and translation research to 
primary prevention.
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Disease management is effective, but needs to be better 
linked to:
•

 
Intermediate health outcomes.

•
 

Processes of care that more directly affect health 
outcomes. 

•
 

Patient characteristics.
Are we ready for a new generation of quality of care 
indicators?
Are we ready for a new generation of individual targeted 
disease management strategies? 
•

 
Findings suggest that individual patients need to be 
thought of as individuals who differ on SES, 
race/ethnicity, trust in their physician, depression, etc.
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New concerns in the risk of people with diabetes:

•
 

Smoking in lower educated young men.

•
 

Diabetes care of women, particularly for CVD risk 
management and pre-conception care.

 
•

 
Suboptimal care of people at risk for kidney 
disease.

 
•

 
Lipids and related care in African Americans.
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Develop Integrated Disease Management that include an 
expanded set of processes that directly influence outcomes 
and tailor to individual differences:
•

 
Performance Feedback (e.g. use of appropriate treatment 
intensification

 •
 

Physician Reminders
•

 
Structured Care Management

o
 

Diabetes Self-management education
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Patient Reminders
Avoid cost shifting to patients for evidence-based services. 
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Develop and promote integrated care strategies 
that:
•

 
Focus on processes that move intermediate 
outcomes.
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Gender related to CVD;
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Race/ethnicity related to ABCs;
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Persons of lower income;
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Persons with high risk health behaviors.
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Depression

o
 

Young and ostensibly healthy.
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Factors identified in TRIAD that may 
explain poor outcomes and

 
disparities 

in outcomes:
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Differences in cost-sensitivity
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Poorer self-care behaviors
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Depression

•
 

Less trust in physicians/systems
•

 
Neighborhood poverty
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