Flemming_Int:FRIED/BOOK 6/18/08 8:55 AM Page ix$

DETAILED CONTENTS

FOREWORD ......oovviiniiiiii e

PREFACE ...

| CONCEPTS, PRINCIPLES, AND APPLICATIONS

1 An Introduction to Managerial Epidemiology .........ccccoocuuiineeien. 3
Case Study 1.1. Group Health East .....cccccooiiiiii 7
2 Infectious Disease Epidemiology.......cccccceeiiiniiiiiiiiiiininniine. 17
Agent, Host, and Environment.........cccccceeeiiiniiiiiiiiieinie, 18
TraANSIMISSION ..eeetiieiiiiiiiiiece e e e e ee e 22
Prevention ..o 25
Case Study 2.1. Food Poisoning Outbreak at 29
Bluegrass Hospital ........ooouviiiiiiiiiiiieeeeeee e 29
Epidemic Investigation ........coovviiiiiiiiiiiiinniiiiicceeeeieecee e 30
Case Study 2.2. Outbreak of Influenza in a
New York Nursing Home ..., 36
3  Measuring and Interpreting Morbidity .......cccccovvviiiiiiiiiiinnnnni, 43
The Nature and Definition of Disease.........ccceeevviieieiniiiieennnne. 43
Natural History of DiSase .......cceeviiviiiieiiiiiiiiiiiieeiiiceeeen 44
Sources of Morbidity Data .......ccevviiiiiiiiiiiiiiiieeeieen 46
Measuring Morbidity........cooooiiiiiiiiiiiiiiiiiiiee e 47
Case Study 3.1. Product Lines for Group Health East .............. 51
SCICEIIIE -ttt ettt e e 53
Case Study 3.2. Breast Cancer Screening......coeevvvevvveveeeeeeennnns 56
Case Study 3.3. Prostate Cancer Screening..........cccceeeeeeeeeennnnnnne 59
4 Healthcare Planning and Needs Assessment .........ccceeeeeeeeeinnnne. 67
Community Health Planning Tools and Benchmarks ................ 70
Case Study 4.1. Eastern Kentucky Health...........o.cooooccii. 73
Institutional Planning.........coocveeiiiiiiiiiiiieeeeeee e 75
Case Study 4.2. Determining Bed Demand for Cardiac Patients
AE 0584 ..o 76
Strategic Planning Model ..., 81
MaATKETINE ..evvviiiiieeeiiiie e 82
Needs ASSESSIMENT..c...uviieiiiiiieeiiiiieeiiiieeee it e e e e e 84



Flemming_Int:FRIED/BOOK 6/18/08 8:55 AM Page x $
n Detailed Contents

Case Study 4.3. Needs Assessment for Stroke

Services in Ontario, Canada ............ooooiviiiiiiiieeeeiiiiiieeee 86
Human Resources Planning ..........ccocccieiiiiiiiniiiiice, 91
Quality of Care MeasuremMent .........oovuvveeeeeeeeniniiiiiieeeeees i 97
Epidemiology and Quality........cccceiiniiiiiiniiiiiiiiicicc, 99
Rates and Surveillance .......ooovviiiiiiiiiic 101
Case Study 5.1. MRSA Surveillance at University Hospital .....103
Outcomes of Care—Complication Rates...........cccvveeeiiieeeinnnns 105
Case Study 5.2. Risk-Adjusted Complication Rates

in a Small Rural Hospital.........cccccooiniiiiiiiii, 108
Managed Care ......ooooviiiiiiiiiiiii e 109
Quality Indicators......ccoeeiiiiiiiiiiiiiiiiiie e 112
Case Study 5.3. Inpatient Quality of Care

Indicators for Bluegrass Hospital ........c...oooeieiiiiinnn. 114
Total Quality Management........cceeeeviiiiieiniiiieiniiiee e 116
Mortality and Risk Adjustment .......c..ccceevviiieiniiiieiniineeennne. 125
Measuring Mortality with Rates .......ccccooeeviiiiiiiiiiiiieii. 127
Comparing Mortality Across Time, Place, and Person............. 129
Case Study 6.1. Breast Cancer Mortality Rates

ANd MIZIation ...eeeeiiiiiieee i 135
Standardization of Mortality Rates.........ccccvviiiiiiiiniiiiiiiennn. 138
Case Study 6.2. Age and Gender Adjustment in

Two Managed Care Organizations...........cceeevvveeeennieeeennn. 140
Risk-Adjusted Mortality Rates........ccccovvviiiiiiiiiiiiinniiiiieen, 142
Case Study 6.3. Risk Adjustment with

Contingency Tables—State of Pennsylvania ...................... 147
Case Study 6.4. Risk Adjustment with Multivariate

Techniques—State of New YOrk ......ccccuvveviiiiiiiiiiiiinnnn. 149
Descriptive Epidemiology: Time, Place, Person....................... 153
Descriptive Epidemiology: The Person ........cccccccovvnniiiiiciinenn. 153
Case Study 7.1. Infant Mortality Disparities by Race............... 157
Descriptive Epidemiology: Time .......ccoovoiiiiiiiiiiinniiiiiecen, 160
Descriptive Epidemiology: Place ......ccccoovviiiiiiiiiiiinniiiinn, 162
SPOE MAPS. .ttt 162
CIUSTEIS .ttt e e 162
Geographic Information SYStems .......cc.vvveeeeeeeiiiiiiiiiiciieeeins lo4
Case Study 7.2. HIV Clinics in Kentucky ..o, 170

EPIDEMIOLOGY AND FINANCE

8 Epidemiology and Financial Management.......c..cccceevuveeeennnnne. 177

Healthcare Delivery: Reactive or Proactive? .........oooveeiiieeeen.n. 177

o



Flemming_Int:FRIED/BOOK 6/18/08 8:55 AM Page xi$

Detailed Contents n

10

Healthcare RisSKS ......c.cooiiiiiiiiniiiiiiiicc e
The Role of Epidemiology in Finance........ccccccceeeeiiniiiiiienn.n.
Capitation: An Introduction ...........cccccooviiiiiniiiin .
Capitation BasiCs ........uuuiuiiiiiiiiiiiiiiiiiiiiiiiiii
Risk Adjustment: The Basics .......ccovviviieiniiiiiiniiiiiiniicceiee.
Case Study 8.1. Incorporating Health Risks

into Capitation Rates.........eevvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieeenceee
Adjusting Capitation Rates........ccoveveieimiiiieiniiiiieeiniiiee e
Case Study 8.2. Group Health East:

Risk Factors and Capitation Rates .........cccoceevieneneenincnienenn.
Pay for Performance .......cccooooiiiiiiiiiiiiiie e
Breakeven Analysis........ccccooviiiiiiiiiiiiiiiiee

Cost-Effectiveness Analysis..........oeieeeeriiiiiiiiiieieeiiiiiiiieeeeeeees
Cost-Effectiveness Ratios ........cceeeevviiiieiiiiiieiniiiieeniieceeee.
Cost-Effectiveness Model ...,
Program SpecifiCation..........oocuuviiiiiieeii e
Measuring EffectivVeness ........coovvvuiiiiiiiiiiimiiiiceenieeeeen
Quality-Adjusted Life Years........cccoovcuveieiniiiieiniiieceniiieceeinee.
Case Study 9.1. The Oregon Medicaid Prioritization

of Health Services Program ........c.ooccuvviiiiiiiinnccinnn,
Biased EStIMAtes ...c.cuuviiiniiiiiiniiiiieiiicceeiece e
Measuring COSES ..
Cost-Benefit Analysis.....c.coovniiiiiiiiiiiiiiiieeeee
Choosing Among Programs .........ccccceuvviiiiiiiieeeiiiniiiiieeeeeee
Case Study 9.2. Cost-Effectiveness Analysis of Treatment

Options for Acute Otitis Media (Earache) ............ccccooon.
UNCEITAINTY ettt
Case Study 9.3. Cost-Effectiveness of Health Insurance..........
Case Study 9.4. CEA for Targeted or

Universal Prostate Cancer Testing........cccceevvvvviiiiiiiieeennnnns

EVIDENCE-BASED MANAGEMENT AND MEDICINE

Statistical TOOIS......ccooiiiiiiiiiiic e
Descriptive and Inferential Epidemiology .........coooiiiieiiiiinnn.
Levels of MEasurement.....eeeeeueieeieieeeeeiiiiiiiieeeee et eee e
SAMPINZ .t
Descriptive Statistics for Continuous Variables ............cc..........
Descriptive Statistics for Categorical Variables ..........cccccoovenee.
Inferential STAtISTICS ....eeevriirieriiiiie et
7 Test for Differences in Proportions ..........ccccceevvvviiiiiieeeennnn.
Confidence Intervals ........ooooiiiiiiiiiiiiiiiiee e



Flemming_Int:FRIED/BOOK 6/18/08 8:55 AM Page xij$
m Detailed Contents

11

12

13

Case Control Studies.........ccooviiiiiiiiiiiin 267
Selection of Cases and Controls .......cccoovvveiiiiiiiiiiiiiniiiiceeee, 267
EXPOSUIe. . ..ot 269
Relative Risk in a Case Control Study.......cccccceeeeiiininiiicnnnn. 271
Confounding ....ooevveeiiiiiiiie e 273
Attributable Fraction ..........cccccciiiiiiiiie e 275
Sources Of BIAS .....coooiiiiiiiiiiiiiiiii e 277
Case Study 11.1. Coffee and Pancreatic Cancer .........c.cooeee. 277
Case Study 11.2. Smoking and Low

Birth Weight Newborns.........ccccccoiniiii, 283
Case Study 11.3. Fen-Phen and Primary

Pulmonary Hypertension..........cccccevviviiiiiiiiieeniiiiiieeeennn 287
Cross-Sectional StUdies .......cocovieiiiiiiiiiiiiie e 288
Case Control Advantages and Disadvantages........cccccceeeeennnnnns 290
CohOort STUAIES ...evveiiiiieee i 295
Selection Of COROITS.....ccoviiiiiiiiiiiieiiiic e 299
EXPOSUIC....iiiiiiiiiiiiiiiiii 300
Relative Risk in a Cohort Study .......cceeeviiiiiiiniiiiie. 304
Case Study 12.1. Scottish Heart Study ......oooovevviiiiiiiieie, 305
Attributable Fraction .........ccccceiiiiiiiiiiieee 306
Case Study 12.2. The “Unknown Cohort Study” ................... 307
Measuring INCIdence .........ccceeiiiiiiiiiiiiiiiee 309
Case Study 12.3. Smoking, Heart Disease,

and Lung Cancer .....oooiviiiiiiiiiieiiiee e 310
Case Control and Cohort Studies ..........cccceevniiiiiiniiiiennin.n. 313
Case Study 12.4. Smoking and Prostate Cancer ...................... 315
Survey Methodology .....ooiiiiiiiiiiiiiiiiiii e 316
Advantages and Disadvantages .........eeeeeeeeiiiniiiiiiieeeiniiieeeeen 317
Randomized Clinical Trials ......c..ooeeiiiiiiiiiiiees 321
Randomization ..........ccooooii e 323
Historical Controls and Crossover Studies...........ccccoeeueveeennne. 325
Methods of Randomized Clinical Trials .........coeeiiiiiiicnn. 326
SAMPLE SIZC..oviiiiiiiiiiiiii e 327
Duration and Masking........cooovuiiiiiiiiiiiiiiieeeseeeen 329
Integrity of the Randomization.........cccooveiiiiiiiiiiiiniiiiieee, 331
Ethical Considerations. ..............ueuuueueueuiuriiiiiiiiiiiiiieiiiiieeeeeeeeeeens 333
Case Study 13.1. The RAND

Health Insurance Experiment.........oooccuviiieiiieiiiniiiiiicieeennn. 335
Factorial Design ....oooouiiiiiiiiiiiiiiiicc 336
Case Study 13.2. Vitamin E and n-3 Polyunsaturated

Fatty Acids After Myocardial Infarction ..........occcvvveeeeen.n. 337
Randomized Clinical Trials and Hospital Firms....................... 340

o



Flemming_Int:FRIED/BOOK 6/18/08 8:55 AM Page xij$

Detailed Contents m

Case Study 13.3. Inpatient Staffing at

Henry Ford Hospital ..., 342
Meta-Analysis ..o 344
Community Trials........ciiiiiiiiiii e 346

14 Clinical Epidemiology and Decision Making .............cccveeee.... 353
Experience and Tradition in Medical Practice........cccceeernnnee. 354
The Evidence Base of Clinical Practice..........cccoeeeeeeeeeiiiiiiinnnnn. 355
The Clinical ENCOUNTEr .......oviiiiiiiiiiiiiee e 360
Case Study 14.1. Making a Diagnosis for a

Patient Presenting with Chest Pain .......ccccccovviiiinnn. 361
Case Study 14.2. Treatment Options for a

Patient Diagnosed with GERD ...........cooccoiiine 364
Prevention ........ooiiiiiiiiii i 365
Case Study 14.3. Prevention and Control Strategies ............... 367
Cost-Effectiveness and the Number Needed to Treat.............. 369
Case Study 14.4. Family History and Number

Needed t0 Treat .oouuueeeeeiiiiiiiicee e 370
The FULUIE cooiiiiiiiieee e 371
Case Study 14.5. Clinical Decision-Making Toolbox............... 374

IV APPLICATIONS OF EPIDEMIOLOGY TO SPECIFIC DISEASES

15  Cardiovascular DiSease ............oovvuiiieeeiiiiiiiiiiiiiiee e, 387
The Epidemiology of CVD ..., 388
Trends in CVD MoOrtality ......coooovviiiiiiieaeiiiiiiieeee e 389
The Geographic Distribution of CVD.....oocciiiiiiiiiinniii. 393
The Biology of CVD and Risk Factors..........ccccceveeviiiiiinnnen. 396
Managerial and Economic Considerations with Screening....... 398
Case Study 15.1. Screening for CAC .....ccevveiiiiiiiiiiiiiiee, 401
Other Considerations for Screening Tests ........coovvviviiieiiieennnn. 404
Cost-Effectiveness of CAC ......ccoooiiiiiiiiiiiiiieee e 405
Case Study 15.2. Cost-Effectiveness of Gastric Bypass

for Severe ODESItY.....cceiiiiiiiiiiiiie it 406

Strategies for the Prevention of CVD ..., 409
16 Human Immunodeficiency Virus Infection .........ccccooeuvnieeeeee. 417
Burden of DiSease....cccoeeeiiiiiiiiiieie e 418
DiIagnoses ......uuuiiiiiiiiiiiii 419
PrevValEnCe . et 422
MOTTALIEY oo 423
Screening and Diagnostic Tests ........ceiieeiimniiiieiiiieeiiniiieeeeeee. 425
Case Study 16.1. HIV-1 Enzyme Immunoassay for HIV ........ 427
Prevention and Control Measures..........ccoeeeeeeiiiiiiiiiiieeeeeeeenini, 429

o



Flemming_Int:FRIED/BOOK 6/18/08 8:55 AM Page xiv$

Xiv

Detailed Contents

Measures of Quality of Care.........eeeeiiiiiiiiiiiiiiiiiieen 430
Study Designs Used to Examine Risk Factors............ccccccooo. 431
Case Study 16.2. Cost-Effectiveness of HIV Screening........... 432

17 Alzheimer’s Disease .........ueeeeiiiiiiiiiiiiiee e 441
Introduction to Alzheimer’s Disease ........ccceveeeieiinniiiiiiciieennn. 442
The Magnitude of the Problem: Prevalence, Incidence,

and Mortality Rates and Their Implications...................... 446
Case Study 17.1. Alzheimer’s Disease Incidence,

Prevalence, and Mortality .......cccoovviiiiiiiiiiiniiiiiiiceeeee, 449
Diagnosis and Detection .......cc.uveeeiiieeeiiiiiiiiiiiieee e 452
Case Study 17.2. Screening for Cognitive Impairment:

The Mini-Mental State Examination ..........ccccceeeveieennenne. 455
Management and Care .........cooovuiiiiiiieiiiiieee e 457
Challenges to the Epidemiologic Study of

Alzheimer’s DISEase .......ccovureiieriiiieeiniiiieeniiiiee e 460
Case Study 17.3. Study Designs and Measures of Association

(Example: Smoking and Alzheimer’s Disease)................... 462

INDEX ... 473
ABOUT THE AUTHOR .......oiiiiiiiiiiiiiiiii e 487
ABOUT THE CONTRIBUTORS .........ooiiiiiiiiiiiiiiie e 489



