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The Current State of Preventive Health

• Great progress in some areas, but much 
unrealized opportunity
–Poor health behaviors are not adequately 

addressed
–Risk mounts through the lifespan
–Disease screening occurs inconsistently and fails to 

reach most adults
–Much chronic disease is undiagnosed or not 

adequately managed



Some Examples …….

• Smoking cessation—most smokers report no 
intervention

• Most adults are overweight or obese
• More than 1 in 4 adults is hypertensive
• 54 million adults are pre-diabetic
• One-third of diabetics do not know they have the 

disease
• Only a small percentage of adults receive all 

recommended cancer screening tests, and an even 
smaller percentage receive them at recommended 
intervals



Strategies for the delivery of 
preventive care

• Over the past four decades, the dominant 
strategy for the delivery of preventive care 
has shifted from:
–The delivery of preventive care in a 

dedicated preventive health encounter, ie, 
“a checkup” to

–The delivery of priority preventive care 
during encounters for other health reasons, 
ie, “opportunistic preventive care”



Checkups Were Replaced with an 
Opportunistic Approach to Preventive Care

• Regular checkups have been replaced by 
“Prioritization of Preventive Services” during 
incidental encounters with healthcare 
professionals

–Routine preventive care was out
–Opportunistic prevention was in

• But – limited time and acute illness leave 
insufficient time to comprehensively address 
prevention



AHRQ has supported Put Prevention into Practice
since 1994, as a strategy to insure delivery of 
recommended preventive services



The Adult Preventive Care Timeline is Among 
the Tools Available to Clinicians

• The Timeline Addresses

– Heart health

– Cancer

– Behavior risks

– Sexual health

– Bone health

– Depression

– Immunizations



Checkups Were Replaced with an 
Opportunistic Approach to Preventive Care

• But – limited time and acute illness leave 
insufficient time to comprehensively address 
prevention

• “Putting Prevention Into Practice” is, at best, 

Fitting Prevention into Practice



Priorities Among Recommended Clinical 
Preventive Services

• The U.S. did not attain all 
Healthy People 2000 
objectives

• Cancer screening rates were 
not optimal

• 35% of smokers received no 
advice to quite smoking

• 41% of adolescents had not 
received recommended 
vaccinations by age 13

• Etc, Etc, Etc …..



Ranking of Prevention Priorities (2006)

• Aspirin Chemoprophylaxis
• Childhood Immunization Series
• Tobacco Cessation Counseling
• Colorectal Cancer Screening
• Hypertension Screening
• Influenza Vaccine—Adults
• Pneumococcal Vaccine—Adults
• Problem Drinking Screening-

Adults
• Vision screening—Adults
• Cervical Cancer Screening
• Cholesterol Screening
• Breast Cancer Screening
• Chlamydia Screening
• Calcium Chemoprophylaxis

• Vision Screening—Children
• Folic Acid Chemoprophylaxis
• Obesity Screening
• Depression Screening
• Diet Counseling
• Hearing Screening—Adults
• Injury Prevention Counseling
• Cholesterol Screening—High 

Risk 
• Diabetes Screening
• Osteoporosis Screening
• Tetanus-diphtheria Booster

Rankings are based on the magnitude of the total Clinically Preventive 
Burden (CPB), which is a measure of the total quality adjusted life years 
gained (QALYs) if the service was delivered according to USPSTF guidelines

From Most Important to Least Important



How well is this working?



Ranking Preventive Health Services

• Five of the highest ranking services are being 
delivered/utilized by less than half of the people who need 
them
– 1. discussing daily aspirin use with at-risk adults; 
– 2. screening adults age 50+ for colorectal cancer; 
– 3. intervening with smokers to help them quit; 
– 4. vaccinating older adults against bacterial pneumonia; and 
– 5. screening young, sexually active women for Chlamydia.

• Only 56% of chronically ill patients receive the clinically 
recommended preventive health care services 

(McGlynn EA, et al. The quality of health care delivered to adults in th e United States. NEJM 2003;348)
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Receipt of Recommended Preventive Care for Older Adults,
by Race/Ethnicity, Family Income, and Insurance Status, 2002 

Percent of older adults who received all recommended screening a nd
preventive care within a specific time frame given their age and sex* 

Adults ages 50 –64 Adults ages 65+

* Recommended care includes seven key screening and preventive services : blood pressure,
cholesterol, Pap, mammogram, fecal occult blood test or sigmoidoscopy/colonoscopy, and flu shot.
Data: B. Mahato, Columbia University analysis of 2002 Medical Expenditure Panel Survey.

Source: Commonwealth Fund National Scorecard on U.S. Health Syst em Performance, 2006
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Limitations of the Opportunistic Model

• The “Prioritization of Preventive Services”
results in the “itemization” of preventive care

• This means some adults get some preventive 
care on some occasions and at some 
interval, but few adults receive the full 
package of recommended preventive 
services



Limitations of the Opportunistic Model

• Further…..Payment systems incentivize 
practices to conduct a large number of 
visits in a relatively short time period (20 
minutes or less on average)

• Payment systems prioritize treatment and 
procedures vs. prevention and wellness. 



What about Checkups?

• Retrospective analysis of 
8413 adult ambulatory 
visits from  2002 -2004, for 
PHEs and PGEs

• National Ambulatory 
Medical Care Survey and 
National Hospital 
Ambulatory Medical Care 
Survey.

• Population estimates were 
obtained from the Current 
Population Survey

Source: Mehrotra A, et 
al. Arch Intern Med. 
2007;167(17)



Preventive Health Exams in the U.S.

• 20.9% of adults received a PHE in past year

• 17.7% of adult women received a PGE in the 
past year

• PHEs & PGEs represent 8% of all ambulatory 
visits

• 19.9% of 8 preventive services occurred at 
PHEs & PGE’s 



Preventive Health Exams in the U.S.

• Average duration of PHE = 23.1 minutes vs. 
18.5 minutes for visits for other reasons

• These visits can provide time for counseling 
and opportunities for the detection of occult 
disease, and improve the doctor-patient 
relationship. Is there sufficient time to address 
an adult’s preventive care needs?



Figure 2. Proportions of preventive care services ordered or 
delivered at preventive health examinations (PHEs) and preventiv e 
gynecological examinations (PGEs).  The vertical lines represent
95% confidence intervals around percentage estimates.

Source: Mehrotra A, et al. Arch Intern Med. 2007;167(17):1876-1883

Cancer Screening

Counseling



• Synthesis: The best available evidence assessing benefits or harms of 
the PHE consisted of 21 studies published from 1973 to 2004. The PHE 
had a consistently beneficial association with patient receipt o f 
gynecologic examinations and Papanicolaou smears, cholesterol 
screening, and fecal occult blood testing.



• Conclusions

–Definitions of the PHE varied widely

–PHE improved (vs. usual care) receipt 
of some recommended services, 
including

• GYN exam/Pap test

• Cholesterol testing

• CRC screening (FOBT)

• Reduction in worry



The “ checkup ” 30 years later

• Most adults don’t get checkups

• It seems that the problems with the checkup 
identified in the 1970’s are still with us

• Using acute care visits to identify and address 
health promotion and disease prevention has had 
limited success---it is time to acknowledge that it is 
a failed strategy for delivering high priority 
preventive care



How well do other new directions in primary 
care accommodate prevention?

• The Chronic Care Model 
is an important new 
direction for chronic 
disease care, 
“transforming the daily 
care for patients with 
chronic illnesses from 
acute and reactive to 
proactive, planned, and 
population-based.”Health Affairs 28, no. 1 (2009): 75–85



How well do other new directions in primary 
care accommodate prevention?

• The proposed New Model of 
practice has the following 
characteristics: a patient -
centered team approach ;
elimination of barriers to access; 
advanced information systems, 
including an electronic health 
record; redesigned, more 
functional offices; a focus on 
quality and outcomes; and 
enhanced practice finance.



Physician Practice Connections®
Patient-Centered Medical Home ™

• The Patient Centered Medical Home is a health care 
setting that facilitates partnerships between individual 
patients, and their personal physicians, and when 
appropriate, the patient’s family. Care is facilitated by 
registries, information technology, health information 
exchange and other means to assure that patients 
get the indicated care when and where they need and 
want it in a culturally and linguistically appropriate 
manner. 



Each of the current models has features 
worth retaining in the Medical Home

• We cannot abandon opportunistic delivery of preventive 
care

• The Chronic Care Model is the most promising approach 
to the management of chronic disease…however, it is 
narrowly focused and consistent with improvement within 
the current paradigm

• The Medical Home embraces the features of the Chronic 
Care Model, and places emphasis on prevention, but to 
date, the design, mechanics and goals for the “home and 
its residents” have not been well defined



Integrating Routine Preventive Health and Early 
Detection into the Medical Home

• Medical Homes should measurably improve 
management of chronic conditions

• Medical Homes should also increase adherence to 
recommended screening

• If the delivery of other preventive care depends on 
the current opportunistic “priority-based” model, 
we will continue to fail to fulfill the potential of 
health promotion and disease prevention



Within the Medical Home ….An Efficient Division 
of Labor

• A major contributor to the 
shortfalls in delivery of 
recommended health care 
services is lack of physician 
time.

• Creation of primary care 
teams, including physician 
assistants, nurse practitioners, 
dietitians, health educators, 
social workers, psychologists, 
and lay coaches is important 
to meeting patients’ primary 
care needs



Routine Preventive Health Encounters

• Wellness encounters should emphasize risk 
assessment, brief counseling, lifestyle coaching, 
disease avoidance, and referrals. 

• Frequency and content tailored to individuals based on 
factors such as age, gender, ethnicity, previously 
identified risk factors, and family and medical history. 

• Various elements of the encounter can (should!) be 
conducted by non-physician members of the medical 
team.

• Primary outcome should be a customized “prescription”
or plan



Coordination across Multiple Settings

• Some non-clinical behavior modification programs 
may offer greater convenience and efficacy at a 
lower cost 

• Health Professionals need an improved capacity for 
connecting patients to effective prevention programs 
in community and public health settings. 

• Better knowledge about existing resources beyond 
the clinic

• Better referral mechanisms and feedback loops with 
those resources

• Continuity of care must be maintained across 
personnel and settings. 



Key Questions

• Is there a model for preventive health exams that 
would vary in composition and frequency based 
on
–Age, Gender, Risk?

• Can it be integrated into the Medical Home? If 
so, what is needed?

• How can community resources, the public health 
infrastructure, and the clinical settings be brought 
together to help patients follow the preventive 
activities we recommend?



We posed the following question …..

What are the effects of perfect and 
feasible compliance to recommendations 
that will occur during regular visits for 
prevention regarding cancer screening, 
maintaining a healthy weight, tobacco 
use, aspirin, cholesterol and glucose 
medications, on diabetes, cardiovascular 
diseases and cancer, in terms of 
incidence, mortality, years-of-life-lost, 
and health care cost ?



Methods

• Use the Archimedes model to evaluate the benefits of 
applying prevention activities to US adult population 
between the ages of 20 and 80 years old.

• Evaluate the effects of interventions by conducting a 
virtual trial in which a population of simulated individuals 
is subjected to 3 different “arms”: no prevention, feasible 
compliance and perfect compliance. 
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More specifically,

34

• We draw people at random from the US adult population (as 
represented by NHANES III) – Population: age 20 – 80 years 
old.

• For each person, determine if he or she is a candidate for a 
prevention intervention or a screening intervention.

• If so, make 3 clones and send to 3 arms
- doNothing: the candidate is left alone, no additional 

prevention activities are applied to the candidate.
-feasibleCompliance: the compliance is set to a feasible level
-perfectCompliance: the compliance is set to 100%.



Intervention Control Feasible Perfect

LDL control 0.0 0.65 (diabetic), 0.70 (CAD, high risk), 0.75 
(low risk)

1.0

HBA1C control 0.0 0.6 1.0

Smoking cessation 0.0 Add-on quit rate 4.5% 1.0

Blood pressure control 0.0 0.75 (non diabetic), 0.6 (diabetic) 1.0

Weight reduction 0.0 0.2 1.0

FPG medication 0.0 0.6 1.0

Aspirin 0.0 0.15 1.0

Smoking prevention 0.0 0.3 1.0 (quit 
smoking 
instantly )

Hormone replacement 0.11 0.05 0.0

Screening mammogram 0.82 0.9 1.0

Colorectal cancer screening 0.49 0.9 1.0

Percentage screened by 
colonoscopy

0.5 0.8 1.0

35
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Outcomes

• Myocardial Infarctions
• CHD  death
• Stroke 
• Stroke death
• PTCA and CABG
• CHF 
• ESRD
• Blind
• Amputation 
• Lung, colorectal and breast cancers 

diagnosed and death

• Life years
• QALYs
• Dead
• Cost -Admissions
• Cost -Procedures
• Cost -Visits
• Interventions
• Cost -Total medical
• Cost -Total non -medical
• Cost -Grand total
• Discounted costs
• Discounted QALYs 
• Cost per life year saved
• Cost per QALY saved
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Some Preliminary Results

Cancer incidence and mortality
Heart diseases and diabetes outcomes

Costs and QALYs



ResultsResults

�z�z What proportion of US adults age 20What proportion of US adults age 20 ––
80, and how many actual people, have 80, and how many actual people, have 
at least one risk factor that could be at least one risk factor that could be 
managed to prevent CVD or diabetes managed to prevent CVD or diabetes 
and its complications?and its complications?

About 78% or 178,000,000 people  About 78% or 178,000,000 people  



MIs per person
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• What are the risks of an MI in men 20-40, 40-60, and 60-
80? What’s the potential for prevention in each of these?

Risk
Reduction 
for men 
aged 40-
60

Risk
Reduction 
for men 
aged 20-
40

Source:ACS, ADA, AHA & Archimedes, PHP, Work in Progress, 2007



Total 
Additional 
Medical 

Cost Billions 
(% Inc.)

Cost of 
Intervention 
in Billions

QALY ’s
x1,000 

[Gained]

Life Years 
x1,000 

[Gained] 

Total 
Stroke 
x1,000

Total MI 
x1,000

Intervention

+1,342.4 
(14.1)

1,481.229,05329,343-3,431-2,138Lower blood pressure 
in non-diabetics

+2,455.1 
(25.8)

2,431.99,5969,910-129-2,563Lower triglycerides

+255.7 
(2.7)

239.47,6899,837-123-1,572LDL to <100 in those 
with CAD

+1,071.9 
(11.3)

1,084.414,85515,068-1,145-2,166LDL to <130 in high-
risk pts.

+512.1 
(5.4)

552.02,9932,780-415-693LDL to
<160 in low-risk pts.

+2,400.6 
(25.2)

2,417.617,75817,599-258-6,231Raise HDL

+25.3 
(1.8)

25.08,503 8,708 -166-1,705Aspirin to high-risk 
pts.

9,510.5 
(0)

04,647,751  4,890,295  33,18642,509 Baseline (w/out 
intervention)

Effect of Interventions on 
Outcomes and Costs ( Feas. Perf .)



Total 
Additional 
Medical 
Cost in 
Billions 
(% Inc.)

Cost of 
Intervention 
in Billions

QALY ’s
x1,000 

[Gained] 

Life Years 
x1,000 

[Gained] 

Total 
Stroke 
x1,000

Total MI 
x1,000

Intervention

10,402 
(98.9)

11,024162,028145,738 -6,323-21,953All Interventions

+202.2 
(2.1)

240.813,15611,040-217-1,427Weight reduction

+111.6 
(1.2)

133.48,2798,443-416-993Smoking cessation

+352.8 
(3.7)

491.925,57015,266-193-2,212Lower fasting 
glucose <110

+656.3
(6.9)

671.911,92711,723-494-2,882Lower LDL in 
diabetes

+434.6 
(4.6)

495.019,57618,591-1,402-2,013Lower BP in 
diabetes

+929.0 
(9.8)

1,068.123,03415,169-158-652A1C control in 
diabetes

9,510.5 
(0)

04,647,751  4,890,295  33,18642,509 Baseline (w/out 
intervention)

Effect of Interventions on 
Outcomes and Costs ( Feas. Perf .)



.

Increase/Person over 30 
Years Exposure to 

Intervention

Life Years           QALY ’s

Number Needed to Treat 
Over 10 Years

to Prevent One Event

MI                       StrokeIntervention

1.61.44916All Interventions

1.10.916525Weight reduction

0.70.79238Smoking cessation

1.10.734830Lower fasting glucose to <110

1.11.16611Lower LDL in diabetes

1.91.82216Lower BP in diabetes

2.31.5-19046A1C control in diabetes

0.90.92744Lower BP in non-diabetics

0.20.2-117359Lower triglycerides

1.92.5988LDL to <100 in pts. with CAD

0.80.85228LDL to <130 in high risk pts.

0.20.210462LDL to <160 in low risk pts.

0.40.4-58224Raise HDL

0.91.2-16616Aspirin to high risk pts.

Impact of Interventions



Conclusions

• The opportunity for prevention is huge

– About 78% of adult population are candidates for 
at least one prevention activity

• The potential to prevent MIs and stroke is also 
huge

– Decrease MIs about 75% 

– Decrease strokes about 30% 

– Decrease deaths about 16%
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How many of colorectal cancer cases in US 
adult population could potentially be prevented ?

200,000
colorectal 
cancer 
cases per 
year
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How many of colorectal cancer deaths in US 
adult population could potentially be prevented ?

60,000
colorectal 
cancer 
deaths per 
year
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Perfect compliance increases total medical 
costs by ~$25,000 in 30 years. 

Cancer costs account for ~10% of total medical cost.
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Bundling the visits can reduce the total cost 
by $3500-$5000 in 30 years. 
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In comparison to no prevention, perfect compliance 
saves 1.8 QALYs in 30 year.
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Preliminary Conclusions

•The prevention activities substantially reduce the 
number of cancer deaths, diabetes complications, 
myocardial infarctions and strokes.

•On average, the prevention activities saves 1.8 
QALYs over the course of 30 years at the cost of 
$12,400 per QALYs saved.

•Bundling the visits is more efficient and can cut the 
cost per QALY saved by 23%.



Conclusion

• It’s time to create a new model 
by:
– stepping away from the old 

box
–reshaping and re-invigorating 

an old idea.
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