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•ABSTRACT

"Assessment of the current perf~rmance of the

-Canadian health care system has led to concern aboi..l"t the'

capability of current 'treasury-type' management to control
, . . "

health care expenditures cfn(i"i~prove the.efficiency w'ith
"

which health care is delivered. This thesis blAlds .and
.

employs a·s~mulati?n model to illustrate one particular
\

variant of a,competitive market reform proposal and
, .

investigate its potential for controlling he'alth care (\

expenditures.

The baseline. model illustrates a simple formulation

of· competition'between two alternative practice styles

within ~ hypothetical ~ommunity, ~nder. the existing public
. ,

'health insurance plan. ~onsumers choose to obtain their

health care from either capitation reimbursed providers or
, ,

traditional fee-for-service providers on the basis, of an
I

enrollment charge. The enroll~ent charge reflects

dif~erences in the average per capita costs of providing

both ambulatory and hospital care to each se~tor's

respective po~ulation. The results of the simulation
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'provide ~ .Jirst

\
..t"

estimates of the potential

/

,

" ...

.' .
significance'of such a policy directipn in Canada., .~. .

.. ' The results indicate that the existence of the
.!

capitation modality and the addition of a consumer cho~ce

decision can generate significant co~~, ~avings. The"

present value ,"of esfimated 'savings' over a ten year per-iod

fo,r a community of 80,000 people range from 3 million to

"34 million dollars (in 1985 dol~ars) in the baseline model."

The 'be~t guess' set o~parameter va+ues yi~ds an estimate

.of approximately 31 million dollars ..
Extended versions' of the, ~baseline model, which..

include an alternative.re~mbursementarrangement for the

capit~tion modality and'increased competition between the

modalities, increase discounte~ savings in the 'best guess')

c~e to~pproximatelY 52~million dollars \for the single

Q~mmunity·•. Extrapolation 'of the results to -the-province of

Ontario yiel~s estimated savings of approximately 1680

million dollars (in 1985,dollars).
,

Extensive sen~itivity analyses on initial parameter

values show large var~ations in potential cost savings. In

particular, variations in initial market shares and the. .

initial hospital 'utiliz~tion rate differential between

s.ectors (a.p.d to a much lesser extent the enrollment

. ela~ticity) can cause large variations in the results.
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These and other i~sues identified in the design pf the

model provide an agenda for future theoretiqal and {

-empirical work on the ,subject of publicly financed.
•competition.

,,

... .

v

,
,r,

\

, ,

'.f.

. .

i
I.

J-" ,

.'

.
i, I

i
/.

..
!. ~



.-

,
.. \.~"

\•,
-"

~.

ACKNOWLEDGEMENTS

I wish to express my sincere gratitude to my

supervisor, . Dr. Greg ($:tdddart, for his guidance through.put ~

the course of this study and the preparation of tl1is .
i .'

-
manuscript.

appreciated.

His patience and ~ncouragement are deeply
P - ,

I would ·also like to~extend my ,thanks to 'the
• ' 4o •• -

-,
\..

members of my 'supervisory committee: Dr. Alan Harrison and

Dr. stuart Mestelman.

Financial support from the National Health nesea~ch
+

C?
and Development Program in the form of a Ph.d. Fellowship

...
is gratefully'?cknowledged. I am also grateful to- my

(

- ~riends and family who supp~rtea me th~ou~hout this

endeavour'. ".

Finc?lly, I wish to e~p,ress my'· .deep,est grati tUd.e to

my· husb~~d 'Joe and daughter Brigid for everything '~hey gaY8
I

of themselves in making this manuscr~pt possible.'
I

'.

,"
, .

r

t·

..

, . ..
/

vi

• : ''1:
" ..

;

. ,



" .. ,. .....

."

".
" ~

TABLE OF CONTENTS

LIST·OF TABLES

LIST OF FIGURES

TABLE OF CONTENTS

ACKNOWLEDGEMENTS

;

£AGE

vi

vii

KV

- xx

1INTRODUCTION

1.0 The Canadian Public Health Insurance
System 3

11 - CHAPTER 1

1.1 Assessment of Performance 5 .

1.2 Sources of Inefficiency

~.3 Past Performance in Terms of
Expenditure Control

,7

14

1 ...4- proposals for Improving 'Performance . 20

1.4.3 Publicly F~nanced Competition 22
~ .

1.4.1 ~e9ulation

1.4.2 Market Reform

20

21

1.5 organization of the Thesis
"

24

CHAPTER 2 MAR~ET REFORM PROPOSALS AND EXPERIENCE 32

2.0 Introduction 32

2.1 Key Features of competitive
Proposals :J 32 .

vii

'.,



..
._-

2.2 Alternative Delivery Organizations 37 .

2.3 American proposals for Market
Reform 42

2.3~1 Major Risk Medical Insurance '42

2.3.2 Consumer Choice Health Plan
and Health Maintenance
Organizations 46

2.3.3 Other Proposals 52

.\
2.4 Possible Fee-For-Service Sector

Reactions '.56

2.4.1 Model I: Desirable
Competitiv~ Response by ·the
Fee-For-Service S~ctor 57

2.4.2 Model II: Perverse. Response
by the Fee-For-Service Sector 57

2.4.3 Model III: Competition Among
Organized Systems 58

2.4~A Model IV: Self-Selection

2.5 Ev·idence From Competitive U.S.
Environments

2.6 Previous'Simu~ationWork

58

59

64

2.7 Canadian'Experience:Wlth Market
Reform 70

._.-

CHAPTER 3 BASELINE MODEL

3.0 Introduction

3.1 Overview of the Model-Structure

3.2 Institutional Environment

viii

•

86

36

88

91



'-

- - .
. ...

1

·3.3 Cost structure , ,

3.3.1 AmbUla~ory Costs .,
I· _',-...

:3 • 3.2 Hospital Costs"" ~ - "

3.4 Consumer Choice Decision

98

102'

103

106,

CHAPTER 4

3.5 Baseline Model Equations and
'Variable Definitions

DATA REVIEW

4.0 Introduction

" 109
•

120'

120

....

4~1 The Sault Ste. Marie Community 121 .

4.2 History of the Sault ste. Marie
Flan' 125

4 ~ 2.1 Revenue' Sout;Ces .--'. -; . 126
'i"

,
4.3 Studie~ of the Performance 6f the

Sault Ste. Marie .Capi~ation Plan 134

4.3.1 Per capita Measurement 135

4.3.2 The Wolfson Study 137

4.3.3 Hastings' Studies 144

4.3.4 DeFriese Studies 149

4.,3.5 University of ·Toronto study 151

4.4

-
4.3.6 Sisk-willems Study

4.3.7 MCKillop Study

Data on Enr.olf~~nt Elasticity

•
157

159

160

4.5 Summary

ix

167

,t.--



.. :~:. " ',:.
:....... ,

CHAPTER 5
..
BASELINE RESULTS .

5.0 Introduction

5.1 Baseline Results

5.2 'Sensitivity Tests

5.2.1 Sensitivity to Initral
Market Shate
',.

5.2.2 Sensitivity,to the
Enrqll~ent Elasticity

5.3 Sensitivity to the Hospital
utilization Rate Differential

171

171

173

178

..
179

HIO

181

-"

S~3.1 Sensitivity Results Witn a
Reduction in the Initi~l

Utilization Rate
Differential 183

~i~

CHAPTER 6

5.4 Discussion

EXTENSIONS TO THE BASELINE MODEL
STRUCTURE

6.0 Introduction

188

194.

194

6.1 Fee-For-Service Reaction Functions 197
.

6.1.1 Positive Fee-For-Service
Modality Hospital
Utilization Response -, 197

6.1.2 Model Structure for the
Positive Fee-For-Service
Modality Hospital
Utilization Response :?oor

6.1. 3 Initial Values for the
Positive Fee-For-Service
Modality Hospital
~tilization Response

x

.1

204



. 207

/

"

i····

6.1.4 Perverse Fee-For-Service'
Modality Ambulatory

,Utiliiation Response 206

5.1.5 Model structure for the
Perverse Fee-For~Service

Modality 'Ambulatory
Utilization Response

....
6 ~ 1 • 6 . 1nitial Values for the

Perverse Fee-Fer-Service
Modality Amoulatory
Utili~ation Response

6.2 Alternative capitation
Reimbursement Arrangements

'210

210

6,2.1 Model structure for the
Alternative Capitation
Reimbursement Arrangement 212

6.2.2 Initial Values for the
Alternative Capitation
Reim~ursement Arrangement 214

6.3 combined Alternative Capitation
Reimbursement Arrangement and
Positive Fee-For-Service Moda~ity

Hospital Utilization Response 217

CHAPTER 7 RESULTS OF THE EXTENDED MODELS 222

7.0 Introduction 222
t'

7.1 Fee-For-Service Reaction Functions· 223

7.1.1 Rer-ults of 'a Positive Fee- .
For-~ervi~e Modality Hospital
Utilization Response 223

7.1.2 Sensitivity to Initial
Market Share 230,

'-.

7.1.3 sensitivity to the
Enrollment Elasticity

xi

231



\

\

, r ...

. .
7.1. 4 S~nsi tiv'i ty to the Hospi t.al

Utilization Rate
Differential .233

.
7.1.5 Summary Results of the

Sensitivity Analyses· 234

." 7.1. 6 Results of a Perverse
Fee-For~Service Mod~lity

Ambulatory utiliz~tion

Response 241

7.2 Results of the Alternative
cap~tation~eimbursement

Arrangement

7.2.1 Sensitivity to Initial
Market Share 249

7.2.2 Sensitivity to the
Enrollment Elasticity 250

7.2.3 Sensitivity to the Hospital
utiliza~ion Rate
Differential 251

7.2.4 Summary Results of the
Sensitivity Analyses 252

7.3 Results of the Combined Alteinative
Capitation Reimburse~ent

Arrangement and Positive Fee-For­
Service Modality Hospital
utilization Response 254

7.3.1 Sensitivity Analyses on '
Initial Market Share and
Enrollment Elasticity 258

7.3.2 Summary of Sensitivity
Analyses .260

7.4 Overall Comparison of Alternative
Model Structures 263

7.5 Assessment of the Extended
Model(s)

xii

,
.'

265



CHAPTER 8.. ~PUBLIC POLICY CONSIDERATIONS

8.0 Int;roduction

8.1 Legislative Feasibility

269

269

210

, "

8.1.1 Federal Legislation 211

8.1.2 provinc~al Legislation" 282

8.2 Implementation Issues

8.2.1" Number of competing Plans 287

8.2.2 Initial Capacity 288

8.2.3 N~mber of People Switching 289

a~2.4

8.2.5

Removal of Excess Hospital
Capaci~y

Data Re~in:ements
290

291

8.3 Extrapolation of the Results to,
the Province 293

CHAPTER 9

BIBLIOGRAPHY

,

8.4 'Summary

SUMMARY

xiii

-
306

311

320



APPENDIX.A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

. APPENDIX G

APPENDIX H

.a.PPENDIX I'

- -

..

APPENDICES
"

RAMSAY AND WRIGHT MODEL STRUCTURE
~D RESULTS

BASELINE MODEL EQUATION~

ENROLLMENT ELAS~ICITY

.BASELINE MODEL - SENSITIVITY
ANALYSES

EXTENSIONS TO THE·BASELINE MODEL
_ MODEL EQUATIONS I

MODEL EXTENSIONS - POSITIVE
FEE~FOR-SERVICE MODALITY HOSPITAL
UTILIZATION RESPONSE ~ESULTS AND
PERVERSE FEE-FaR-SERVICE MODALITY
AMBULATORY UTILIZATION RESPONSE
RESULTS

MODEL EXTENSIONS - ALTERNATIVE
CAPITATION REIMBURSEMENT Q
ARRANGEMENT RESULTS

MODEL EXTENSIONS - COMBINED
ALTERNATIVE CAPITATION
REIMBURSEMENT ARRANGEMENT AND
POSITIVE FEE-FOR-SERVICE' MODALITY
HOSPITAL UTILIZATION RESPONSE
RESULTS

ONTARIO POPULATION DATA

xiv

. ,-

339

348

352

360

382

392

443

46~

505
~

-
..



Baseline Model - Marg~nal'Savings

Attributable to the Individual components
of the Publicly Financed Competition Scheme 176

"
"

Table,

1-1

4-1

"

4-2

4-3

4-4

\ 4-5

""
4-6

4-7

5-1

5-2

5-3

5-4,

5-5

',I

.\' :.. '.

LIST OF TABLES

J

Health cQre Expenditures 'in canada and the
united states 1960-1985

population and Demographic Measures for
Sault Ste. Marie a'nd Ontario
(for Census Years)

Hospital Utilization for the Algoma Region
(1973-1983), and Ontario (1973-1-9'83)

GRA Enrolled population and FFS population
Using GRA (1963-1973)

Source of GRA Revenue (1965-1971)

Initial values for Parameters in the
Baseline Model

Summary of,Hospital Utilization Statistics

Summary of Hospital Utilization Statistics
from University of Toro~to Study (1973)

Baseline Results Employing Initial
Parameter Values

Baseline Results - Sensitivity Analysis
on Initial Market Share .

Baseline Results - Sensitivity Analysis on
Enrollment Elasticity

Baseline Results - Reduction in the Initial
Hospital Utilization Rate Differential

xv

16

,-
122

124

129

130

140

147

Q.54

174

180

181

183



\.

. 5-6

5-7

5-9

6-2

7-1

7-2

....

7-3

7-4

7-5 .

).

1-
Baseline Results·- se~t~vity'AnalYSiSon~'
Initial Market Share With Reduced Initial ~,

Hospital Utilization Rate Differential
/A

Baseline Results 7 Sensitivity Analysis on
Enrollment Elasticity with Reduced Initial
Hospital Utilization Rate: Differential,

I
Baseline Results - Summary Results of
Sensi tivity Analyses' . .:' .

, ;'

Baseline'Results - Marginal savings'.
Attributable. to the Components' of the'
Publicly Financed competition Scheme
(1985 dollars)

I~itial values for the Extended Model\
. With a Positive Fee-For-Service Modal~ty

Hospit~l Utilization Response' .

Initial values· for the Extended Model
With a Perverse Fee-For-Service Modality
Ambulatory utilization Response

Initial Values for the Extended Medel
With An Alternative capitatiQn
Reimbursement Arrangement

Po?itive Fee-For-Service Modality Hospital
utilization Response (S Y'ear Adjustment)

Positive Fee-For-Service Modality Hospital
qtilization Response - Marginal. Savings
~ttributable to the Individual Components
of the Publicly Financed Competition
Scheme '-'

Positive Fee-For-Service Modality Hospital
Utilization Respons~ - Sensitivity Ana~ysis
on Initial Market Share

positive Fee-For-Service Modality Hospital
utilization Response - Sensitivity Analysis
on Enrollment Elasticity

Positive Fee-For-Service Modality Hospital
utilization Response - Reduction in Initial
Hospital Utilization Rate Differential

xvi

' ..
" .

,.....f\.
/~ . .
"./. . .

185 ,/

186

187

189

20sl
211

215"

224

226

231

232

234



(

.'

7-6

7-7

7-8

i

7-9

7-10.
7-11

7-13

7-14

7-15

7-16

posi tive Fee-For~ServiceModality HOSp'i tal
utilization Response - Summary Results of
Sensitivity Anatyses (5 Year Adjustment). ..
'Positive'F~e-For-Service Modality Hospital
Utilization Response ·(3 ~ear Adjustment)

posi~ve !:,~e-For-ServiceModality 'Hospital
Utili~tion Response - Summary Results of
S~9sitivity Analyses (3 Year Adjustment)
r/

Positive Fee-For-Service Moda~ity Hospital
utilization ~esponse -' Marginal Savings
Attributable to the Individual',,Gomponents
of the publicly Financed Competition scheme

.c.J 1985 dollars) '-

Perverse Fee-For-Service Modality
Ambulatory utilization Response

Perverse Fee-For-Service Modality
Ambulatory Utilization Response - Marginal
Savings Attrlbutable to the Individual
Components of the publicly Financed
Competition Scheme

Perverse Fee-For-Service Modality
Ambulatory Utilization Response
Sensitivity Analysis on Initial Market
Share

Perverse Fee-For-Service Modality
Ambulatory Otilization Response ­
Sensitivity Analysis on Enrollment
Elasticity

..
Alternative ca~itation Reimbursement
Arrangement

Alternative Capitation Reimbursement
Arrangement - Se~sitivity Analysis on
Initial Market Share

·Alternative cap~tation Reimbu~sement
Arrangement - sensitiVity Analysis on
Enrollment Elasticity

xvii

23-6

237

238
. J-

240.

242

245

246

248

250

I
,;
251



.; ., "
,. . J " '~

", \

, " ,
,.~,

\'

"

J

260

258

259

256

257

252

. ~5'3

." )

rJ
Alternative' Capitation
ment and Positive Fee-For­
dality Hospita+ Utilization

- Sensitivity Analysis on Initial
are (5 Year Adjustment)

Combine Alternative Capitation
Reimbursement and Positive Fee-For­
Service Modality Hospital utilization
Response, - Sensitivity ~nalysis on
Enrollment Elasticity (5 Year Adjustment)

I

. Combined
'Reimburs
Service

, Response
Market'

, '

Alternative capitation Reimbursement
Arrangement - Requct~on in tpe Initial ­
Hospital Uti!izati~n Rate·Di.fierential.......
Alt~rnative capitation'Reimbursement
Arrangement - Summary Results, of
Sensitivity Analy~es

Combined Alternative qapitation .,
Reimbursement and -Positive Fee-For­
Service Modality Hospi~al utilization
Resp~nse (5 Year Aqjustment)

c6mbined Alternative capitatioh
, Reimbursement and Positive Fee-For­

Service Modality Hospital Utiliz~tion

Response (3 Year Adjustment) ,

Combined Alternative Capitation'
Reimbursement and Positive Fee-For-'
Service Modality Hospital Utilization
Response -Marginal savings Attributable
to the Individual Components of the ~

Publicly Financed Competition Scheme
(5 'Year Adjustment) .. "

7 -;2.2

7-21

7-20

7-18

.7-17

. 7-19

.. ".'."

,"

7-24 Combined Alternative capitation
Reimbursement and Positive Fee-For­
Service Modality Hospital Utilization
Response - Summary Results of Sensitivity
Analyses (5 Year Adjustment) 261

..
,

xviii



.", ".,

..

7-25 \ Combined Alternative Capitation -
Reimbursement and Positive Fee-For- '
Service Modality Hospital Utilization

. Response --Summary Results· of Sensitivity
Analyses (~ Year Adjustment). . .

(

262

7-26

'~-1

8-2

. -

Summary of Results ~rom Various- Model
Structures 264

• Estimates'of Potential cost Savings for' __
the Province of Ontario (Results from Varying
Mbdel structure) 296

Estimates of Potential Cost Savir\gs ·for .
the ,Province of Ontario {Sensitivity' Results

-from varying the In1tial ~1arket·Share and
Model structure) 299

8-3
'.

l

Estimates of Potential Cost Savings fot
the Province of Ontario (as a Percentage of

- Status Quo costs) ~

xix

301
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































