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BackgroundBackground

Preventable chronic disease is a problem for the Preventable chronic disease is a problem for the 
ArmyArmy
–– 4040--50 cardiovascular deaths per year in active duty, 50 cardiovascular deaths per year in active duty, 

reserve, and guardreserve, and guard
–– 3300 retiree hospitalizations annually for ischemic 3300 retiree hospitalizations annually for ischemic 

heart diseaseheart disease

Nov 2002, LTG Peake directed CHPPM to “Develop Nov 2002, LTG Peake directed CHPPM to “Develop 
a campaign plan for executive health in our Army”a campaign plan for executive health in our Army”
LTG Peake approved pilot Longitudinal Health Risk LTG Peake approved pilot Longitudinal Health Risk 
Assessment Program at Fort Meade in Fall, 2003Assessment Program at Fort Meade in Fall, 2003



Current Situation in Managing Current Situation in Managing 
Chronic Health RiskChronic Health Risk

AR 40AR 40--501 physical exam requirements fall short501 physical exam requirements fall short
–– SubSub--optimal complianceoptimal compliance
–– Some requirements are not evidence basedSome requirements are not evidence based

Aggressive corporate identification and management of Aggressive corporate identification and management of 
chronic health risk limited to AWC, SMA, NDUchronic health risk limited to AWC, SMA, NDU
–– Not an evidence based, population health programNot an evidence based, population health program
–– Participants lost to followParticipants lost to follow--up at graduationup at graduation

No systematic process for stratifying and labeling patients No systematic process for stratifying and labeling patients 
in terms of riskin terms of risk
Results of exam lost in paper chartResults of exam lost in paper chart
Sporadic patient counseling and education on resultsSporadic patient counseling and education on results
Very limited accountabilityVery limited accountability



AssumptionsAssumptions

“First, do no harm”“First, do no harm”
–– PatientPatient
–– Healthcare SystemHealthcare System

Program is evidencedProgram is evidenced--based, not a perkbased, not a perk
Program will initially focus on cardiovascular and Program will initially focus on cardiovascular and 
cancer riskcancer risk
The medical system, leaders, and individuals will The medical system, leaders, and individuals will 
be held accountable for outcomesbe held accountable for outcomes
Horizon for return on investment is medium to Horizon for return on investment is medium to 
long termlong term



0

10

2

18

4

10

7

14

28

12

24

8

19

11

37

9

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

< 20 20-24 25-29 30-34 35-39 40-44 45-49 50+

Basis for Program Start Point:
Nature of Cardiovascular Death vs Age

Non-ischemic or
unspecified cause
Ischemic cause

Source:  Mortality Surveillance Division, Armed Forces Institute of Pathology.  Covers JAN 1998-SEP 2002

Crossover to ischemic death
occurs below “executive age”

6

Age 35-39 contributes 19%
of total cardiovascular deaths
and 13% of ischemic deaths



Program StrategyProgram Strategy

Current physical exam requirement is starting pointCurrent physical exam requirement is starting point
Cardiovascular risk components evaluatedCardiovascular risk components evaluated
–– Framingham riskFramingham risk
–– LipidsLipids
–– Blood pressureBlood pressure
–– ObesityObesity
–– Metabolic syndromeMetabolic syndrome
–– CRPCRP

Cancer risk components evaluatedCancer risk components evaluated
–– Age appropriate screening testsAge appropriate screening tests
–– Lifestyle risksLifestyle risks

Electronic capture of physical exam resultsElectronic capture of physical exam results
Stratification based on risk into followStratification based on risk into follow--up categoriesup categories
Longitudinal Health Risk Manager Longitudinal Health Risk Manager 
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Coronary Heart Disease Risk

21.4%

17.9% 60.7%

high risk

intermediate risk low risk

Cardiovascular Follow-up Category



SMOKER

14.4%

85.6%

yes

no

DOD smoking rate
is >33%



BMI Category

2.0%

20.8%

59.4%

16.8%

1.0%

class II obesity

class I obesity

overweight

normal

underweight

Age Matched
National Averages:
44.6 % Normal

32.3% Overweight
23.1% Obese

Legend:

<18.5 = underweight

18.5 – 24.9 = normal

25 – 29.9 = overweight

30 – 34.9 = Class I Obesity

35 – 39.9 = Class II Obesity

>40 = Class III Obesity

class I obesity

19%

overweight

56%

normal

22%



Total Cholesterol Category

27.9%

33.7%

38.5%

high

borderline high
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Legend

<200 = Desirable

200-239 = Borderline

>240 = High

Age Matched
National Averages:
61 % Desirable
25% Borderline

14% High
High

24%

Borderline High

36%

Desirable

40%



Systolic Blood Pressure Category

3.8%

11.4%

54.3%

30.5%

stage II HTN

stage I HTN

prehypertension

normal

Legend:

<120 = normal

120-139 = prehypertension

140-159 = stage I HTN

>=160 = stage II HTN

Age Matched National Averages:
Stage I or II HTN =11%

Stage II HTN

2%

Stage I HTN

11%

Pre-hypertension

55%

Normal

32%



Lessons LearnedLessons Learned

Apparent lack of “Healthy Worker Effect” at Apparent lack of “Healthy Worker Effect” at 
Fort MeadeFort Meade
Obesity seems to be the cardiovascular risk Obesity seems to be the cardiovascular risk 
driverdriver
Electronic data collection helps providers Electronic data collection helps providers 
connect the dotsconnect the dots
–– Example: diagnosis of metabolic syndromeExample: diagnosis of metabolic syndrome

IT support and bandwidth is criticalIT support and bandwidth is critical
Personnel turbulence limits the potential of Personnel turbulence limits the potential of 
LRHAP approachLRHAP approach



Future ChallengesFuture Challenges

Integration with Preventive Health Integration with Preventive Health 
AssessmentAssessment
Full implementation of electronic data Full implementation of electronic data 
capturecapture
Increasing the span of control of the Increasing the span of control of the 
Longitudinal Health Risk ManagerLongitudinal Health Risk Manager
Loss to followLoss to follow--upup
Provider resistance to automationProvider resistance to automation
Resistance to evidence based medicineResistance to evidence based medicine
Replication Replication 



LHRAP TeamLHRAP Team

Tina AllenTina Allen
Robert Azadian, MPHRobert Azadian, MPH
Marcella BirkMarcella Birk
Jeanette HammondJeanette Hammond--Allen, RNAllen, RN
Deanna Harkins, MD, MPHDeanna Harkins, MD, MPH
MAJ Samuel Jang, MD, MPHMAJ Samuel Jang, MD, MPH
Carlla Jones, MSCarlla Jones, MS
Barbara MathewsBarbara Mathews



QuestionsQuestions



Contact InformationContact Information

Michael Bell, MD, MPHMichael Bell, MD, MPH
MAJ, MC, USAMAJ, MC, USA
Program Manager, Occupational MedicineProgram Manager, Occupational Medicine
U.S. Army Center for Health Promotion and U.S. Army Center for Health Promotion and 

Preventive MedicinePreventive Medicine
EE--mail:  mail:  michael.bell@apg.amedd.army.milmichael.bell@apg.amedd.army.mil
Phone:  (410) 436Phone:  (410) 436--27142714
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Cost and Scientific Validation Cost and Scientific Validation 
ElementElement CostCost ValidationValidation

Exercise Exercise 
Stress TestStress Test

$112$112 Sensitivity 67%, Specificity 74%, predictive accuracy 69%.  Sensitivity 67%, Specificity 74%, predictive accuracy 69%.  
“C” rating by U.S. Preventive Services Task Force (USPSTF) “C” rating by U.S. Preventive Services Task Force (USPSTF) 

in terms of evidence.  in terms of evidence.  
High rate of false positives can drive up costs and expose High rate of false positives can drive up costs and expose 

patients to unnecessary risks.patients to unnecessary risks.

EBCTEBCT At least At least 
$308$308

Sensitivity 91%, Specificity 49%, predictive accuracy 70% Sensitivity 91%, Specificity 49%, predictive accuracy 70% 
+ EBCT may motivate to accept Rx, lose wt, change diet, + EBCT may motivate to accept Rx, lose wt, change diet, 

and to get cardiac cath, but not to increase exercise or quit and to get cardiac cath, but not to increase exercise or quit 
smokingsmoking

Not evaluated by USPSTF Not evaluated by USPSTF 
Consensus of literature: not currently recommended Consensus of literature: not currently recommended 

Lipid PanelLipid Panel $20$20 “A” rating by USPSTF for men 35“A” rating by USPSTF for men 35--65 and women 4565 and women 45--6565
Lowering LDL and TC shown to reduce CHD incidenceLowering LDL and TC shown to reduce CHD incidence
Effective treatments availableEffective treatments available

Required in AR 40Required in AR 40--501501 19



Cost and Scientific ValidationCost and Scientific Validation

ElementElement CostCost ValidationValidation

Blood Blood 
PressurePressure

Included in Included in 
PE  $132 PE  $132 
(CPT 99386)(CPT 99386)

Accurate when performed correctly, but has high rate of false Accurate when performed correctly, but has high rate of false 
positives and false negatives in many office settingspositives and false negatives in many office settings

Highly effective treatments availableHighly effective treatments available
BP shown to BP shown to CHD incidenceCHD incidence

“A” rating by USPSTF“A” rating by USPSTF
Required in AR 40Required in AR 40--501501

Obesity Obesity 
(Measured (Measured 
as BMI and as BMI and 
waist/hip waist/hip 
ratio)ratio)

Included in Included in 
PE  $132 PE  $132 
(CPT 99386)(CPT 99386)

BMI is reliable and has correlation of 0.7BMI is reliable and has correlation of 0.7--0.8 with body fat 0.8 with body fat 
content in adultscontent in adults

Waist/hip ratio reliability comparable to BMI, may be better Waist/hip ratio reliability comparable to BMI, may be better 
predictor of sequelae of obesity; is an independent risk factorpredictor of sequelae of obesity; is an independent risk factor

Obesity is a risk factor for CHD, DM, hyperlipidemia, and Obesity is a risk factor for CHD, DM, hyperlipidemia, and 
cancercancer

obesity proven to obesity proven to disease riskdisease risk
Effective treatments available, but results often short termEffective treatments available, but results often short term
“B” rating by USPSTF“B” rating by USPSTF
Performed per AR 40Performed per AR 40--501501 20



Cost and Scientific ValidationCost and Scientific Validation
ElementElement CostCost ValidationValidation

Blood Blood 
GlucoseGlucose

$7$7 Sensitivity 40Sensitivity 40--88%, Specificity 9788%, Specificity 97--99% using threshold of 99% using threshold of 
>123 mg/dL>123 mg/dL

“I” recommendation by USPSTF“I” recommendation by USPSTF
Required in AR 40Required in AR 40--501, Age 40 and Over501, Age 40 and Over

PSAPSA
PSA cost PSA cost 
analysisanalysis

$27$27 Sensitivity 73Sensitivity 73--87 %, specificity 91%, and positive predictive 87 %, specificity 91%, and positive predictive 
value 28value 28--35% in asymptomatic population. 35% in asymptomatic population. 

25% of men with BPH and no prostate cancer have 25% of men with BPH and no prostate cancer have PSAPSA
“D” rating by U.S. Preventive Services Task Force (USPSTF) “D” rating by U.S. Preventive Services Task Force (USPSTF) 

in terms of evidence.  in terms of evidence.  
Recommended by American Cancer Society starting at age Recommended by American Cancer Society starting at age 

50 (40 for high risk), the American Urological Association, and 50 (40 for high risk), the American Urological Association, and 
the American College of Radiologythe American College of Radiology

Required in AR 40Required in AR 40--501, Age 40 and Over501, Age 40 and Over

21



Cost and Scientific ValidationCost and Scientific Validation
ElementElement CostCost ValidationValidation

PAP SmearPAP Smear $15        $15        
(CPT (CPT 
88150)88150)

Precise data on sensitivity not available, specificity 90Precise data on sensitivity not available, specificity 90--
99%, False negative rate 2099%, False negative rate 20--45%45%

Early detection programs Early detection programs the incidence of invasive the incidence of invasive 
disease and have disease and have mortality 20mortality 20--60%60%

“A” recommendation by USPSTF“A” recommendation by USPSTF
Required in AR 40Required in AR 40--501501

MammogramMammogram $76$76 Sensitivity 75Sensitivity 75--96 %, specificity 9496 %, specificity 94--97%, positive 97%, positive 
predictive value 1predictive value 1--4% for women 404% for women 40--49, 449, 4--9% for 9% for 
women 50women 50--5959

Summary relative risk (rr) 0.85, number needed to Summary relative risk (rr) 0.85, number needed to 
screen (nns) 1,792 for women 40screen (nns) 1,792 for women 40--49, rr 0.78 and nns 49, rr 0.78 and nns 
838 for women 50838 for women 50--59 59 

“B” rating by U.S. Preventive Services Task Force “B” rating by U.S. Preventive Services Task Force 
(USPSTF) for women age 40 and over. (USPSTF) for women age 40 and over. 
Required in AR 40Required in AR 40--501, Age 40 and Over501, Age 40 and Over 22



Cost and Scientific ValidationCost and Scientific Validation

ElementElement CostCost ValidationValidation

Fecal Occult Fecal Occult 
Blood TestBlood Test

$5$5 Sensitivity 81Sensitivity 81--92%, specificity 9092%, specificity 90--99%, positive predictive 99%, positive predictive 
value 2value 2--11% for carcinoma, 2011% for carcinoma, 20--30% for adenoma30% for adenoma

Early detection programs Early detection programs the incidence of invasive the incidence of invasive 
disease and have disease and have mortality 20mortality 20--60%60%

“B” recommendation by USPSTF and most other groups “B” recommendation by USPSTF and most other groups 
starting at age 50starting at age 50
Required in AR 40Required in AR 40--501, Age 40 and Over501, Age 40 and Over

USPSTF USPSTF 
RecommendationRecommendation

“A”“A”
“A”“A”
“B”“B”
“B”“B”
“I”“I”
“I”“I”

CounselingCounseling 30 30 
MinutesMinutes

-- $65 $65 
IndivIndiv

-- $12 $12 
GrpGrp

TypeType
Smoking cessationSmoking cessation
Limiting dietary fatLimiting dietary fat
Limiting cholesterolLimiting cholesterol
Maintaining Caloric BalanceMaintaining Caloric Balance
Low back painLow back pain
Promoting physical activityPromoting physical activity

23



Expected Number of False Positive PSA Tests
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24
Expected False Positive = number in age group x  (1-prevalence of disease 
in age group) x (1- specificity of test)

Prevalence estimate from NHANES weighted to racial 
composition of Army.  Number in age group from DMSS.



Estimated Cost per True Positive PSA
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25
Expected cost per true + test = Total cost of testing age group/ (sensitivity of 
test x prevalence of disease in age group x number of individuals in age group)

Prevalence estimate from NHANES weighted to racial 
composition of Army.  Number in age group from DMSS.

Back to validation



LHRAP Access Data BaseLHRAP Access Data Base



Note:  All patient data in this briefing is for 
demonstration purposes only.  Slides do not 
contain data from actual patients
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