
Context effects in health state utility assessment:
Etiology, framing, and delay of health outcomes

Item Type text; Dissertation-Reproduction (electronic)

Authors MacKeigan, Linda Dawn

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 16/05/2023 14:05:51

Link to Item http://hdl.handle.net/10150/185266

http://hdl.handle.net/10150/185266


INFORMATION TO USERS 

The most advanced technology has been used to photograph and 

reproduce this manuscript from the microfilm master. UMI films the 

text directly from the original or copy submitted. Thus, some thesis and 

dissertation copies are in typewriter face, while others may be from any 
type of computer printer. 

The quality of this reproduction is dependent upon the quality of the 

copy subniitted. Broken or indistinct print, colored or poor quality 

illustrations and photographs, print bleedthrough, substandard margins, 

and improper alignment can adversely affect reproduction. 

In the unlikely event that the author did not send UMI a complete 

manuscript and there are missing pages, these will be noted. Also, if 

unauthorized copyright material had to be removed, a note will indicate 

the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand corner and 

continuing from left to right in equal sections with small overlaps. Each 

original is also photographed in one exposure and is included in 

reduced form at the back of the book. 

Photographs included in the original manuscript have been reproduced 
xerographically in this copy. Higher quality 6" x 9" black and white 

photographic prints are available for any photographs or illustrations 

appearing in this copy for an additional charge. Contact UMI directly 

to order. 

lJ-M-I 
UniverSIty Microfilms International 

A Bell & Howell InformatIOn Company 
300 North Zeeb Road. Ann Arbor. M148106·1346 USA 

313/761·4700 800 1521.0600 





Order Number 9111951 

Context effects in health state utility assessment: Etiology, 
framing, and delay of health outcomes 

MacKeigan, Linda Dawn, Ph.D. 

The University of Arizona, 1990 

Copyright @)1990 by MacKeigan, Linda Dawn. All rights reserved. 

U·MaI 
300 N. Zeeb Rd. 
Ann Arbor, MI48106 





NOTE TO USERS 

'. 

THE ORIGINAL DOCUMENT RECEIVED BY U.M.I. CONTAINED PAGES 

WITH SLANTED AND POOR PRINT. PAGES WERE FILMED AS RECEIVED. 

THIS REPRODUCTION IS THE BEST AVAILABLE COPY. 





CONTEXT EFFECTS IN HEALTH STATE UTILITY ASSESSMENT: 

ETIOLOGY, FRAMING, AND DELAY OF HEALTH OUTCOMES 

by 

Linda Dawn MacKeigan 

copyright @ Linda Dawn MacKeigan 1990 

A Dissertation Submitted to the Faculty of the 

DEPARTMENT OF PHARMACY PRACTICE 

in Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 
WITH A MAJOR IN PHARMACY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

199 0 



THE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

2 

As members of the Final Examination Committee, we certify that we have read 

the dissertation prepared by Linda Dawn MacKeigan 

entitled Context Effects in Health State Utility Assessment: 

Etiology, Framing, and Delay of Health Outcomes 

and recommend that it be accepted as fulfilling the dissertation requirement 

for the Doctor of Philosophy 

Date 

Date 7) 

1I/f()qO 
Lawton R. Burns Date r I 

Date 

Final approval and acceptance of this dissertation is contingent upon the 
candidate's submission of the final copy of the dissertation to the Graduate 
College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 
requirement. 

D~t4~ N. Larson Date I 



STATEMENT BY AUTHOR 

This dissertation has been submitted in partial 
fulfillment of requirements for an advanced degree at The 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under the rules 

'of the Library. 

Brief quotations from this dissertation are allowable 
without special permission, provided that accurate 
acknowledgment of source is made. Requests for permission 
for extended quotation from or reproduction of this 
manuscript in whole or in part may be granted by the 
copyright holder. 

------,----'----~~-~~--~ 

3 



To my nlother and father who instilled in me a love for 

learning and the desire to use my abilities to their 

fullest. 

4 



5 

ACKNOWLEDGMENTS 

My chief debt of gratitude is to my major advisor, Lon 
Larson. He guided me through the trials and tribulations 
of the Ph.D. program, helped me to overcome creative 
stumbling blocks, brought enthusiasm to any project on 
which we collaborated, and was always available to talk. 

To my major committee members (present and past), Lyle 
Bootman, JoLaine Draugalis, and Bill McGhan, thank you for 
being friends and colleagues as well as advisors. To my 
minor committee members, thank you for your distinctive 
perspective, and for your standards of excellence Dr. 
Burns, and your enthusiasm and cre~tivity Dr. Wholey. 

I would like to recognize several people who assisted 
me with this project: Dr. Glenn Nicholson and Dr. John 
Gaines for statistical support, Dr. Pat Jones for 
statistical software support, Bill Jones at the Veterans 
Affairs Medical center for recruitment of subjects, and 
Intisar Abbasi and Amy Jones-Grizzle for conscientious and 
tolerant interviewing. The financial support of Glaxo Inc. 
made the project possible. I am grateful for this and for 
the efforts of Ray Townsend, in particular, to advance the 
field of pharmacoeconomics through the funding of basic 
research. 

Many people have contributed to my graduate education 
in many ways and I am grateful to them all. In particular, 
I would like to mention my fellow graduate students for the 
emotional support, ideas, and criticism which they provided 
me. Paul Cady, Vi j it Chinburapa" Dennis Raisch, and Mar ion 
Slack will always remain special people to me in this 
regard. 

To my family, thank you for your aspirations for my 
academic achievement, your generosity, and those numerous 
trips to the airport. Thank you Harold for your unstinting 
belief in my abilities. Thank you Bill for accepting the 
demands on our relationship and for your capacity to create 
fun in the midst of the drudgery. 



1. 

2. 

TABLE OF CONTENTS 

LIST OF ILLUSTRATIONS • . . . . . . . 
LIST OF TABLES. . . . . . . . . 
ABSTRACT . . . . . . . . . . . . . . . . 
INTRODUCTION . . . . . . . . . . . . . . . . . . 

Health Care Evalu.ation • 

Economic Evaluation and Cost-Utility 
Analysis' • • • • • • •• •• 

Utility Assessment • • • • • • • • • • 

Natural Versus Iatrogenic Morbidity 

. . . 

Regret and Prospect Theory . . . . 
Significance . . . . . . . . 

Time Context in Decision Analysis 

A Theory of Intertemporal Choice 

significance · . . . 
Purpose of the Study • 

Objectives . . . . . . . . . . 
Problem Statement (Research Questions) 

statement of Research Hypotheses • . . . . . 
Definitions of Terms • · . . . . . . . . . . 

6 

page 

14 

15 

17 

19 

19 

21 

23 

26 

27 

28 

29 

31 

33 

33 

34 

34 

35 

38 

Summary • . • . . • • . . • • • • • • . .. 40 

LITERATURE REVIEW . . . · . . . . . 
Decision Analysis in Health Care • 

Cost-Utility Analysis • • • • 

. . 41 
'., 

42 

44 



7 

page 

Empirical Cost-utility Analyses 45 

utility Assessment • • • • • • • • · . . · . 47 

The Standard Reference Gamble • · . 47 

Decision context Bias • • • . . · . 49 

Health state utility Assessment 49 

Description of Techniques • • · . . . . 50 

Rating Scale • • · . . . . . 51 

Time Trade-off • · . . . . . . · . 52 

Comparative Evaluation of Techniques 54 

Level of Measurement • • · . . · . 54 

Reliability . . . . . . . . . . . 55 

stimulus-Centered Scales · . 55 

Magnitude of Effect Estimators 
of Reliability • • • •• 56 

Evidence for the Reliability 
of Health State utility 
Scores • • • • • • • •• 57 

Summary • • • • • • 

Validity • • • • · . . . · . . 
Variability of Scores . . . . 
Feasibility 

Summary 

· . . . . . . . . 
. . . . . . 

Measurement Strategies for 
Multiattribute States 

Holistic Models · . 
. . . . . . 

'. . . . 
Decomposed Models . . . . . . . . 

60 

60 

64 

64 

65 

66 

67 

67 



Summary . . . . . . . . . . . 
Raters . . . . . . . . . . . . . . . . 
Health State Descriptions . . . . ~ . . 

context Effects in Health State utility 
Assessment • • • •••••• 

Decision context 

Health State context Effects 

context in Health Status 
Instruments • • • • . . . . . 

Empirical Evidence of Health State 

8 

page 

68 

69 

73 

75 

75 

76 

77 

context Effects • • • • • 79 

Decision Theories and concepts • · . 
Regret Theory • • • • · . . · . 
Disappointment Theory • 

Prospect Theory • • • 

. . . . . . 
· . . . . . . . . 

Framing Effects · . . . . . . . . 
Transaction costs 

Time context in Decision Analysis 

Empirical Studies of Time Preference • • 

A Two-Step Model for Discounting Health 
Benefits • • • • • • • •••• 

Theories of Time Preference . . . . . . 

· . 
· . 
· . 
· . 

82 

82 

85 

86 

88 

92 

94 

97 

102 

103 

A Behavioral Theory of Impulsiveness 103 

A Theory of Approach-Avoidance Conflict 
Behavior • • • • • • • • • • • •• 105 

A The~ry of Intertemporal Choi~e . . . 106 

-------- -_. --



3. 

9 

page 
, 

Design Issues with Hypothetical Health state 
Scenarios • • s • • • • • ••••• 109 

Order Effects • . . . . . . · . . . · . 109 

Interviewer Effects • . . . . . 112 

METHODOLOGY • • . . . . . . . . . . . · . · . 113 

Experiment #1: Framing Effects • · . . . · . 114 

study Design · . . . . . . . . . . . . 114 

Intervention · . . ~ . . . . . . . . . 114 

Subjects . . . . . . . . . . . . . . . 116 

Health State Scenarios 117 

Data Collection • • • • • . · . . . 119 

Interview Protocol · . . . . . 120 

Interviewer selection, Training, 
and Supervision • 122 

Measures • • • • • • • · . . . · . 123 

Health State utility . . . . 123 

Manipulation Check . . . . . 127 

Demographics . . . · . . 128 

Post-Interview Assessment 129 

statistical Analysis . . . . . . . . . 
scoring · . . . . . . . . . . . . 

. . . 
Analysis • 

Assumptions • • 

Limitations . . . . . . . . 

· . . 
· . . 

'., · . . · . . 

130 

130 

131 

132 

133 



Experiment #2: Time Preference • . . 
Research Design • . . . . . . . . . 
variables • • • • • 

Subjects • • • • • 

Health State Profiles 

Data Collection • • 

Measures •• · . . 

· . . 
· . . . . . 
· . . . . . 

· . . . . . 
· . . 

Health State Preference • . . 
Manipulation Check 

statistical Analysis • • • • 

. . . 
. . . 

Scoring • • • • 

Analysis ••• 

. . . . . . . . . 
· . . . . . 

Assumptions • · . · . . . . . . . . . . 
Limitations • 

preliminary Study 

· . . . . 
· . . 

· . . . . . 
· . . . . . 

Objectives 

Methods 

· . . . . . . . . . . . . . 
· . . . . . . . . . . . . . 

Results and Actions 

pilot Study • • • • • • · . · . . . 
Objectives · . . . . . · . · . . 
Methods . . . · . · . . · . · . . · . . 
Results and Actions • • • • · . . 
Summary • • • • • • • • • • · ~.. . · . . 

10 

page 

134 

134 

134 

136 

136 

137 

138 

138 

141 

141 

141 

141 

144 

145 

146 

146 

147 

148 

149 

149 

150 

151 

164 



4. RESULTS. • . . . . . . . . . 
Sample • . . . . . . . . · . . . . 
Interviews • . . . . . . · . . . . . . . . . 
Experiment #1: Framing Effects 

Implementation of Methods • · . . . . . 
Description of Experimental Data . . . 
Reliability and Validity of utility 

11 

page 

165 

165 

167 

167 

167 

170 

Scores • • • • • • • • • • • • •• 187 

Tests of Hypotheses • • 

Hypothesis I • • 

· . . . . . 

Hypothesis II • • e _ • • • • • • 

Experiment #2: Time Preference •• 

Implementation of Methods • · . . . . . 
Description of Experimental Data 

Reliability and Validity of utility 

187 

188 

189 

191 

191 

192 

Scores • • • • • • • • •• 194 

Tests of Hypotheses • • 

Hypothesis III • 

. . . . . . 
. . . . . . . 

Hypothesis IV · . . . . . . . . . 
Post-Hoc Analysis • • . . . . . . . · . 

5. DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS · . 
Experiment #1: Framing Effects • · . . . · . 

Discussion . . . . . . . . . . . . . . 
The Effect of Etiology: Natural 

223 

223 

224 

227 

232 

232 

232 

versus Iatrogenic Loss • •. 232 



12 

page 

Framing Iatrogenic Morbidity as a 
Cost Versus a Loss • • • •• 234 

other Findings • . . . . . 236 

Conclusions • • 237 

Recommendations • . . . . . . . . · . . 238 

Methodological Refinements • · . . 238 

suggested Future Research . . . . 243 

Implementation of Findings • · . . 245 

Experiment #2: Time Preference • . . . · . . 247 

Discussion · . . . . . . . . . . . 247 

Summary of Findings . . · . . 247 

Theoretical Interpretation • · . . 248 

Comparison with other Empirical 
Work • • • • ." • • • 252 

Conclusions • • · . . . . . · . . 
Recommendations · . . . . . . · . . 

· . . Methodological Refinements • 

Suggested Future Research . . . . 
Implementation of Findings • · . . 

Summary • • • • • • • • • • • • • · . . 
APPENDIX A: HEALTH STATE FRAMES . ... . . . . · . . 

253 

254 

254 

255 

257 

258 

• 260 

APPENDIX B: HEALTH STATE DESCRIPTIONS • . . • • • • 262 

APPENDIX C: GENERAL LIFE CIRCUMSTANCES FOR HEALTH 
STATE SCENARIOS. • • • • • • • • • • • • • • . 264 

'. 

APPENDIX D: RESPONSE BOOKLET FOR DATA COLLECTION •• 266 

APPENDIX E: INTERVIEW SCRIPT. • • • • • • • • • • • 277 

-"""--- -"--



13 

page 

APPENDIX F: INTERVIEWER MANUAL. • 331 

APPENDIX G: INTERVIEWER TRAINING PROGRAM. • 345 

APPENDIX H: THE FEELING THERMOMETER • . . . • • 347 

APPENDIX I: THE CHANCE BOARD. • • • • . . . . . • • 349 

APPENDIX J: HEALTH PROFILE PROTOTYPES • • • • 351 

APPENDIX K: A AND C MATRIX CODING FOR POST-HOC 
ANALYSES IN SYSTAT • • • • • • • • • • •• 354 

APPENDIX L: POST-INTERVIEW QUESTIONNAIRE IN THE 
PILOT STUDY. • • • • • • • • • • • • • • • • • 357 

APPENDIX M: FOREGONE GAIN SCENARIO. • • • 359 

REFERENCES. • 361 



14 

LIST OP ILLUSTRATIONS 

page 

Figure 2.1. standard Reference Gamble . . . . . . . 48 

Figure 2.2. The Time Trade-off Technique for a 
Chronic Health state Preferred to Death • • •• 53 

Figure 3.1. The Two-way Mixed Factorial Design for 
Assessing the Effect of Frame on utility of 
Health states • • • • • • • • • • • • • • • 115 

Figure 3.2. The Three-way Mixed Factorial Design for 
Assessing the Effect of Direction, and Delay of 
Onset on Preference for a Health state change 135 

Figure 4.1. Histograms of Raw utility Scores by 
Health State and Frame. • • • • • • • • • • 176 

Figure 4.2. Histograms of Log-Odds Transformed 
utilities by Frame and Health State • • • . . . 

Figure 4.3. Histograms of Raw Preference Scores by 
Direction, Duration, and Delay of Health State 

182 

Change • • • • • • • • • • • • • • • • • • • •. 196 

Figure 4.4. Histograms of Log-Transformed Preference 
Scores by Direction, Duration, and Delay of 
Health State change • • • • • • • • • • • • •• 210 

Figure 4.5. Interac~ion Plot of Cell Means for Health 
Change Preference by Level of Direction, 
Duration, and Delay of Health Change • • • • •• 226 

'., 



15 

L:IST 0]1' TABLBS 

page 

Table 2.1. Taxonomy of Value and utility Assessment 
Techniques • • • 0 • • • • • • • • • • • • • •• 51 

Table 3.1. Demographic Profile of pilot study Sample 151 

Table 3.2. Mean Utilities of Framed Health States in 
the pilot Study • • • • • • • • • • • • • • •• 156 

Table 3.3. Analysis of Variance Source Table for 
Effect of Four Frames and Five Health States on 
Health State utility in the pilot Study • • 157 

Table 3.4. Planned Comparison F Tests in the pilot 
Study .. -. . . . . . . . . . . . . . . . . . . . . 158 

Table 3.5. Analysis of Variance Source Table for 
Effect of Three Frames and Three Health States on 
Health State utility: pilot Study ... • • • •• 163 

Table 3.6. Planned comparison F Tests on Marginal 
Health State utility Means in an Analysis of 
Variance Model with Three Frames and Three Health 
States: pilot Study • • • • • • • • • • • • •• 163 

Table 3.7. Sample Size Estimates Based on pilot Study 
Results • • • • • • • • • • • • • • • • • • •. 164 

Table 4.1. Sample Demographic Profile by Population 
Source . . . . . . . . . . . . . . . . . . . . . 

Table 4.2. Frequency Distribution of Manipulation 
Check Passes and Failures by Population Source 

166 

and Frame • • • • • • • • • • • • • • • • • •• 169 

Table 4.3. Mean utility Scores by Manipulation Check, 
Frame, and Health State • • • • • • • • • • •• 169 

Table 4.4. Descriptive Statistics for Raw utility 
Scores by Health State and Frame • • • • • • •• 175 

Table 4.5. Descriptive Statistics for Log-Odds 
Transformed utility Scores by Health State and 
Frame • • • • • • • • • • • • • • • • • • • •• 181 



16 

page 

Table 4.6. Analysis of Variance Source Table for Log-
Odds Transformed Health State utility Scores •• 190 

Table 4.7. Frequency Distribution of Manipulation 
Check Failures by Population Source and Gain/Loss 
Condition • • • • • • • • • • • • • • • • '. .. 191 

Table 4.8. Descriptive statistics for Raw Health 
Change Preference Scores by Direction, Duration, 
and Delay of Health State Change • • • • • • •• 195 

Table 4.9. Descriptive statistics for Log-Transformed 
Health change Preference Scores by Direction, 
Duration, and Delay of Health State Change • •• 209 

Table 4.10. Analysis of Variance Source Table for 
Log-Transformed Health State Preference Scores. 225 

Table 4.11. Post-Hoc Analysis of Simple Interactions 
between Direction and Delay of Health State 
Change for 2-day, 2-month, and 3-year Durations 229 

Table 4.12. Post-Hoc Triple Interaction Comparisons 
between Levels of Duration of Health State 
Change • • • • • . . . . . . . . . . . . . . . . 

Table 4.13. Post-Hoc Analysis of Simple Interactions 
between Duration and Delay for Health Losses and 

229 

Gains • • • • • • • • • • • • • • • • • • • •• 230 

Table 4.14. Post-Hoc Analysis of Simple Main Effect 
of Delay for Health Gains • • • • • • • • • •• 230 

Table 4.15. Post-Hoc Analysis of Simple Main Effects 
of Delay for 2-day, 2-month, and 3-year Duration 
Health Losses •••••••••• •• • • • •• 231 

Table 4.16. Post-Hoc Pairwise Comparisons between 
Adjacent Delay Intervals for 2-Day Health Losses 231 



17 

ABSTRACT 

This research examined the effects of two aspects of 

health state context, etiology and delay in onset, on 

preferences for health states. Research questions about 

the effect of etiology were derived from regret theory and 

prospect theory, theories of behavioral decision making: 

(1) Does etiology (iatrogenic ver~us natural) affect 

utility for a health state? (2) Does framing iatrogenic 

morbidity as a transaction cost reduce its disuti1ity? 

Research questions about delayed health outcomes were based 

on the theory of intertempora1 choice: (1) Does time 

preference for health differ for health gains and losses? 

(2) Does the time preference difference between gains and 

losses apply to both short and long-term changes in health? 

Each contextual factor was investigated in a separate 

mixed factorial experimental design. Subjects were 

randomly assigned to rate three hypothetical health states 

described in one of three frames: unexplained loss of 

health, iatrogenic loss of health, or iatrogenic cost of 

overall health gain, and to evaluate either health gain or 

loss profiles in which the duration and delay of onset of 

the health change were manipulated. 
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One hundred and eight volunteers were obtained from a 

university staff population, and outpatient and volunteer 

populations of a Veterans Affairs hospital. Data for both 

studies were collected in one hour interviews. utilities 

for health states and health profiles were assessed with 

the standard gamble and the category rating scale 

respectively. 

Inferential tests of hypotheses were based on mixed 

factorial analyses of variance. In the framing study 

hypotheses were tested with planned comparison t tests; in 

the time preference study they were tested with F tests of 

double and triple interactions. 

Conclusions were that greater disutility is assigned 

to iatrogenic morbidity than to natural morbidity, that 

time preference for health gains differs from time 

preference for losses, and that devaluation of a delayed 

health loss is dependent on its duration. The theory of 

intertemporal choice was supported in the health domain. 

Conclusions cannot be extended beyond preferences elicited 

with hypothetical health scenarios. Lack of support for a 

framing effect for iatrogenic health states was attributed 

to inadequate statistical power. 



CHAPTER 1 

INTRODUCTION 

Health Care Evaluation 

19 

Arnold Relman, editor of the New England Journal of 

Medicine, recently described the U.S. health care system as 

being on the verge of its third revolution since the end of 

World War II (1988). The late 1940s through the 1960s was 

the Era of Expansion. In the 1970s and 1980s, the Era of 

Cost Containment ushered in reimbursement systems and 

competition-based strategies to control prices, and managed 

care to control utilization. A consensus has now developed 

that in order to control costs in a rational manner 

information about the appropriateness and effectiveness of 

medical care is necessary. This is the Era of Assessment 

and Accountability for health outcomes. 

Paul Ellwood's proposal for a national effort to adopt 

an "outcomes management" technology exemplifies the new era 

(1988). Assessment of medical care on the basis of quality 

of life outcomes is the centerpiece of the technology. 

Ellwood's selection of quality of life as the preferred 

method for evaluating health care is consistent with a 

general trend to advocate quality of life, as·.assessed by 

the patient, as the criterion of choice for evaluating the 
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effectiveness of non-curative therapies, particularly for 

chronic diseases (Levine 1987; Spitzer 1987). This trend 

appears to have grown out of increased consumerism in health 

care and the increasing importance of chronic disease in our 

society. Numerous publications and several recent symposia 

in the medical literature testify to the interest of health 

researchers in quality of life or health status assessment 

(Wenger et ale 1984; Lohr and Ware 1987; Siegrist and 

Williams 1987; Lohr 1989). 

Another trend in health care evaluation, which 

developed in the late 1970s, is an accelerated interest in 

the performance of economic evaluations of medical programs 

and technologies (OTA 1980b). Economic evaluation is an aid 

to decision making which considers whether the effectiveness 

of a health care intervention is worth the cost. The 

popularity of economic evaluations can be expected to 

continue as long as high levels of health care expenditures 

limit the availability of health care resources. 

Both trends apply to the specific case of the 

evaluation of pharmaceutical interventions (Wagner 1983; 

Drummond, Teeling Smith, and Wells 1988). Increased 

interest in the economic evaluation of pharmaceuticals has 

been attributed (Dao 1985) to a 1980 report of the Office of 

Technology Assessment on the Implications of cost

Effectiveness Analysis of Medical Technology (OTA 1980a). 



Among several applications, the report examined 
, 

incorporating economic evaluations in the Food and Drug 

Administration's marketing approval process and in the 

Health Care Financing Administration's reimbursement 

decisions under Medicare and Medicaid. A major argument 

21 

cited against the use of economic evaluations to make 

reimbursement decisions was the methodological uncertainties 

of the techniques (OTA 1980a). This concern was reiterated 

in a 1985 report of the Institute of Medicine which 

recommended that the usefulness of economic evaluations for 

technology assessment be improved by undertaking research on 

better methods to measure the value of changes in health 

status and the quality of life during years saved by the use 

of technology (Collen and Goodman 1985). 

Economic Evaluation and Cost-utility Analysis 

An economic evaluation is a type of decision analysis 

which compares the resources consumed by a program, service, 

or technology to its outputs or consequences. A typology of 

economic evaluations which have been applied in health care 

includes cost-benefit, cost-effectiveness, cost-utility, 

cost-minimization, and cost analysis (Drummond, Stoddart, 

and Torrance 1987). All examine costs or resources 

consumed; however, they differ with respect to the scope of 

health consequences enumerated and the manner in which 

health consequences are valued. Cost-utility analysis is 
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the only technique which focuses on health-related quality 

of life. Cost-benefit analysis has the potential to include 

quality of life; in practice, however, intangible costs and 

benefits such as quality of life are rarely estimated 

because of difficulty assigning a monetary value·to them.' 

In cost-utility analysis, valuations are assigned to 

health effects in the form of utilities, cardinal measures 

of preference for, or relative desirability of, a health 

state standardized on a scale of 0 (dead) to 1 (excellent 

health) (Torrance 1987). The decision criterion in a cost

utility analysis is the mean cost per quality-adjusted life-

year (QALY). QALYs are calculated by multiplying the number 

of years in an outcome health state by the utility for that 

state (Drummond, Stoddart, and Torrance 1987). 

utility is a special way of valuing quality of life 

which is suited to the economic evaluation of health care. 

Valuing a health state on a 0 to 1 utility scale anchored by 

death and perfect health permits the combination of quality 

of life (morbidity) and life extension (mortality) outcomes 

in a single index of effectiveness. 

other approaches to quality of life assessment include 

ad-hoc numeric scales which avoid the valuation issue 

altogether (Torrance 1986), measuring instead the relative 

Cost-benefit analysis values all costs and benefits in 
monetary terms. 



magnitude or frequency of occurrence of a health effect 

(e.g., Duke-UNC Health profile, Parkerson et ale 1981); or 

relative value scales which are not anchored with dead and 
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perfectly healthy states (e.g., Sickness Impact profile, 

Bergner et ale 1981). Unlike other assessment approaches, 

health state utility is a generalizable index of the quality 

of life which enables decision makers to compare the 

relative value of interventions across different diseases 

and health outcomes. 

Utility As~essment 

The use of utilities in decision analyses (either cost

utility analysis to aid health care policy decisions or 

clinical decision analysis to aid individual patient 

management decisions) is based on expected utility theory, a 

theory of ra~ional decision making under risk~ The theory 

is particularly suited to medical treatment decisions 

because most contain an element of uncertainty regarding 

health outcomes. It proposes that a rational decision maker 

computes an expected utility for each choice alternative 

(EUA) by multiplying the utility of each possible 

consequence (u(xt » of the alternative by its probability of 

occurence (p(xt », and summing these over all possible 

consequences of the alternative. 

i 
(1.1) EU A = E p (xi) u (Xi) 



The decision maker then chooses the alternative which 

maximizes expected utility. 
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utilities for decision outcomes may be obtained by a 

variety of assessment techniques. Those which are commonly 

used for health state utility assessment are described in 

Chapter Two. 

Regardless of the technique used, inconsistencies in 

health state utili~y measurements may arise from the 

decision context or the health state context. Decision 

context refers to structural aspects of the decision task 

such as the specific lottery method used to elicit risky 

preferences, the probability and outcome levels used in the 

lottery, and the way in which a choice is framed. Decision 

context bias is a threat to the construct validity of health 

state utility measures. 

Health state context refers to characteristics of the 

health state situation other than the physical, emotional, 

or social attributes of the person's health. Health state 

context includes prognosis, duration, etiology, age of 

onset, and delay in onset of the health state. The 

appropriateness of different aspects of health state context 

in a health state description is a content validity issue. 

Health state context variables have been inconsistently 

handled in health state preference assessmen~s. with few 

exceptions, the well-known health status instruments use 
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utilities which were obtained as point-in-time assessments 

of health states described only in terms of their symptoms 

and/or behavioral limitations. In contrast, contextual 

information is available to patient-subjects who make 

holistic assessments of their own health state during the 

course of a clinical trial, and to patients who make utility 

assessments of potential treatment outcomes as part of the 

process of using clinical decision analysis to assist in 

making a difficult treatment choice. 

Inconsistent handling of health state context in 

utility or preference instruments is problematic only if 

contextual variables affect the values obtained; however, 

investigations of these effects have been few. In 

particular, only preliminary findings have been reported for 

delay of onset (Lipscomb 1989) and neither age of onset nor 

etiology has been investigated. 

In summary, both decision context and health state 

context have the potential to affect health state utility 

values. While decision context is a source of unwanted 

bias, health state context may be a valid source of variance 

in health state utility. More empirical work is required, 

however, to determine the impact of health context variables 

on utility for a health state and to make judgments about 

the inclusion of contextual information in health status 

instruments. 
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This study examined the utility effects of two aspects 

of health state context which are particularly relevant to 

the valuation of health state consequences of drug therapy: 

the etiology of a morbid state, that is, whether the state 

was drug-induced or occurred naturally, and the delay of 

health state outcomes. It also assessed the effect of 

framing, a decision context variable, on the utility of a 

morbid state. 

Natural Versus Iatrogenic Morbidity 

As sta~ed earlier, health status or quality of life 

instruments are not structured to adjust the utility of a 

health state for its etiology. Any decision based on 

utilities determined from these instruments would therefore 

ignore the influence of etiology. In real life, however, it 

appears that people do weigh iatrogenic (drug-induced) 

morbidity more heavily tha~ natural morbidity (Brett 1984). 

The tendency of physicians to give priority to the principle 

of doing no harm over that of doing good for the patient, 

that is, permitting natural morbidity to occur in order to 

avoid iatrogenic morbidity, is an example (Hershey and Baron 

1987). Another example is parents who do not have their 

children vaccinated because they wish to avoid the risk of a 

complication, even though the risk of death due to infection 

is greater. Thus, the natural occurrence of a health state 
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loss appears to be more acceptable than induction of a loss 

by medical intervention. 

Regret and Prospect Theory 

Two variants of expected utility theory which consider 

the context of a choice outcome assist us to understand this 

phenomenon. Regret theory proposes that, in assigning 

utilities to alternative outcomes, decision makers consider 

the regret they might experience if they failed to choose 

the best alternative (Bell 1982; Loomes and Sugden 1982). 

Iatrogenic morbidity always has the potential to 

generate regret because it represents failure to choose an 

alternative without side effects, the alternative of no 

treatment, if nothing else. On the other hand, unforeseen, 

naturally occuring morbidity is not the result of a decision 

and therefore does not have the capacity to generate regret. 

Prospect theory proposes that people frame decision 

outcomes as losses or gains from a reference point and that 

they weigh losses more heavily than gains (Kahneman and 

Tversky 1979). Furthermore, in some choice situations, 

negative outcomes can be framed either as losses or as costs 

of a transaction (Kahneman and Tversky 1984). For instance, 

an insurance premium may be viewed as an uncompensated loss 

of money or as a cost of protection from a greater loss. 

Similarly, an adverse drug effect may be viewed as a health 

state loss or as a cost of some greater gain in health. 
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Because losses are more aversive than costs, the framing of 

disadvantageous outcomes in terms of costs rather than 

losses should reduce their disuti1ity. This effect has been 

demonstrated with respect to the purchase of insurance 

(Slovic, Fishhoff, and Lichtenstein 1982) and a lottery 

ticket (Kahneman and Tversky); the proposition has not been 

tested in the health domain. 

This study examined the presumption that greater 

disutility is assigned to iatrogenic morbidity than to 

natural morbidity. It compared the utility of unforeseen 

morbid states of unknown etiology to the same morbid states 

with iatrogenic etiology. Regret theory predicts that 

iatrogenesis will induce disutility due to regret. Prospect 

theory predicts that the utility assigned to iatrogenic 

morbidity will depend on whether the morbidity is framed as 

a loss or as a cost of improvement in the condition for 

which the treatment was given. 

Significance 

Although health state context is a source of valid 

variance in descriptive applications of expected utility, 

whether it is appropriate in prescriptive applications is 

another matter. In other words, people consider health 

context when evaluating a health state but should they be 
'. 

doing so if they wisp to make good decisions? In the 

specific case of iatrogenesis, inclusion in a prescriptive 
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model of decision making is predicated on the normative 

validity of disutility due to regret. The normative 

validity of decision regret, however, is not yet universally 

accepted by decision theorists. 

If the normative validity of regret is assumed and 

etiology is included in health state descriptions, the 

possibility of a loss/cost framing effect becomes important; 

health state descriptions used for utility assessment may 

need to be designed so as to control for this effect. 

Framing also has implications for counseling patients 

about adverse drug effects. Patients who can be persuaded 

to perceive adverse effects as a cost of treatment rather 

than as a loss of health might be more willing to comply 

with prescribed treatment. 

Time context in Decision Analysis 

While health context, for the most part, has not been 

explicitly recognj.zed in health state utility assessments, 

decision analyses recognize time context by applying a 

discount rate to delayed health outcomes. Atemporal utility 

measures are obtained because the analyst arithmetically 

adjusts the utility of the health state for its time of 

occurrence with the discount rate. 

This classical model of discounting delayed outcomes 

assumes positive time preference, that is, that people 

prefer to experience favorable outcomes sooner rather than 

-------
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later and that they prefer to. defer unfavorable outcomes as 

long as possible. The model also assumes that discount 

rates are constant across all future time periods (Benz ion 

et al. 1989). 

In economic evaluations the discount rate is usually a 

market-based interest rate, often the interest rate on 

government bonds. In cost-effectiveness or cost-utility 

analysis the standard approach is to apply this discount 

rate to both health outcomes and program costs, that is, to 

each term of the decision criterion. Discounting health 

outcomes with the same market-based interest rate as that 

applied to costs makes the unjustified assumption that 

people devalue non-monetary outcomes at the same rate as 

they do monetary ones. 

Empirical evidence that monetary outcomes are 

discounted differently from non-monetary outcomes 

(Loewenstein 1987), that time preference varies with the 

category of consumption good (Thaler 1981; Benzion et al. 

1989; Loewenstein 1987), and that neither preferences for 

monetary outcomes (Thaler 1981; Benzion et al. 1989), years 

of life (McNeil et al. 1978) nor other health outcomes 

(Christensen-Szalanski 1984) follow constant rate 

discounting suggests that the classical model of discounting 

is not an appropriate method for adjusting the utilities of 

delayed health states. 
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The alternative is to incorporate direct information 

about individuals' time preference in the analysis (Lipscomb 

198,9). This approach would be consistent with the 

incorporation of individuals' values for health states in 

cost-utility analysis. Optimal achievement of this 

objective requires an improved understanding of individual 

time preference for health. 

A Theory of Intertemporal Choice 

Loewenstein's (1985, 1987) theory of intertemporal 

choice explains factors which determine individual time 

preference. It recognizes the dependence of time preference 

on characteristics of the consumption experience and the 
1 

individual. The theory presents intertemporal choice as a 

process of balancing the utility of present consumption 

against the utility from anticipation of future consumption. 

It proposes that savoring a desirable future event produces 

positive anticipation utility whereas apprehension or dread 

of an undesirable future event produces negative 

anticipation utility. 

Consumption utility at time t is a positive function of 

the desirability and duration of consumption. Anticipation 

utility at time t is a positive function of the desirability 

and duration of consumption and a negative function of the 
'., 

time delay to consumption, modified by the individual's 

preoccupation with the future and the vividness of a 
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particular outcome. The pre5ent value of future consumption 

is the sum of discounted consumption utility and discounted 

anticipation utility. 

The greater the vividness of a desirable outcome the 

greater the tendency to defer it because of the positive 

anticipation utility produced by delay. Increasing the 

duration of a desirable outcome, however, discourages 

deferral because, for long duration outcomes, delay reduces 

marginal consumption utility more than it increases marginal 

anticipation utility. When outcomes are undesirable the 

opposite tendencies are predicted: increasing vividness 

should discourage deferral and increasing duration should 

encourage deferral. 

Anticipation utility is maximized when an outcome is 

both vivid and fleeting. Anticipation utility attenuates 

positive devaluation of delayed outcomes and may even result 

in negative devaluation. 

The research reported in this dissertation tested the 

application of Loewenstein's theory of intertempora1 choice 

to health outcomes by assessing the effect of direction and 

duration of health state change (that is, gain or loss of 

health) on preference for delayed health changes. The 

assumption that health losses are more vivid than gains was 

based on the prospect theory premise that l~sses are weighed 

more heavily than gains. 
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Significance 

Understanding how people devalue delayed health state 

outcomes has implications for understanding patient behavior 

(Christensen-szalanski and Northcraft 1985) and for 

assisting patients to make treatment decisions with which 

they will be satisfied in the long-run. It also should lead 

to the reevaluation of standard discounting practices in 

cost-utility models for medical technology assessment. 

The classical discounting model implies that people 

will prefer to experience favorable outcomes as soon as 

possible and to defer unfavorable outcomes as long as 

possible. The theory of intertemporal choice refutes the 

prediction for temporary adverse health outcomes. People 

may prefer a drug with immediate expected toxicity to one 

with a risk of delayed but less severe toxicity in order to 

avoid the aversiveness of waiting for toxicity to occur. 

Purpose of the Study 

The primary purpose of this research was to examine the 

effects of two aspects of health state context, etiology and 

delay of onset, on preference or utility for a health state. 

A secondary purpose was to determine whether framing 

iatrogenic morbidity as a cost of improved overall health 

reduces its disutility. The long-term goal was to 
., 

contribute to the methodological development of cost-utility 

analysis, a form of economic evaluation particularly suited 

----------_._------
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to the evaluation of chronic dr.ug therapy. Information 

about how individuals devalue delayed health effects can be 

used to improve standard techniques for discounting health 

states in cost-utility analysis; a determination that 

etiology has an effect on health state utility has 

implications for the scope and format of information which 

should be provided when hypothetical health states are 

assessed. 

Objectives 

Objective 1 

To investigate the presumption that greater disutility is 

assigned to iatrogenic morbidity than to natural morbidity. 

Objective 2 

To determine how delay in onset of a health state change 

affects preference for that state. 

Objective 3 

To test Loewenstein's theory of intertemporal choice in the 

health domain. 

Problem statement (Research Questions) 

The research questions which directed this 

investigation were as follows: 

Does etiology (iatrogenic versus natural) affect utility for 

a health state? 

--- --~-~-- ~ 



Does framing of iatrogenic morbidity as a transaction cost 

reduce its disutility? 
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Does time preference for health differ for health gains and 

losses? 

Does the difference in time preference for health gains and 

losses apply to both short and long term changes in health? 

statement of Research Hypotheses 

The hypotheses advanced by the investigator are listed 

below. 

Hypothesis I 

Greater disutility is assigned to iatrogenic versus 

naturally occuring morbidity when both are framed as losses. 

Rationale: According to regret theory, utility for an 

adverse health outcome which is the result of a treatment 

decision will include disutility due to the regret that an 

option free of iatrogenic effects had not been chosen. 

Unforeseen naturally occuring morbidity is not the result of 

a decision and therefore cannot generate decision regret. 

Hypothesis II 

Disutility is reduced when iatrogenic morbidity is 

framed as a cost of improved overall health rather than as a 

health loss. 

Rationale: Prospect theory suggests that losses are 

weighed more heavily than transaction costs. Framing 



medication taking as a transaction in which costs such as 

inconvenience and adverse effects are exchanged for a 

reduction in disease risk or symptomatology should reduce 

the disutility of iatrogenic morbidity. 

Hypothesis III 

Delayed health gains are devalued differently than 

delayed health losses. 
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Rationale: Loewenstein's theory of intertemporal 

choice postulates that delayed losses engender negative 

anticipation utility and delayed gains engender positive 

anticipation utility. Negative anticipation utility 

attenuates the positive devaluation of losses and positive 

anticipation utility attenuates the positive devaluation of 

gains. More vivid outcomes generate more anticipation 

utility and therefore are devalued less when they are 

delayed. Prospect theory suggests that losses are more 

vivid than gains. 

Thaler (1981) has explained the phenomenon in terms of 

the greater cost of exercising positive time preference for 

losses. Failing to delay a gain creates an opportunity cost 

(foregoing the savoring experience) which is weighed less 

than the out-of-pocket cost of delaying a loss (dreading the 

forthcoming loss). 
" 

Another factor which could be responsible for 

differential devaluation of delayed health gains and losses 
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is that, in some situations, waiting for a gain may be 

frustrating rather than pleasurable. This seems likely in 

the case of health outcomes. Negative anticipation utility 

is then generated when the gain is delayed and positive 

devaluation is enhanced rather than attenuated. 

Hypothesis IV 

The direction of health state change (that is, gain or 

loss of health) affects preferences for delayed short-term 

changes in health differently than it does for delayed long

term changes in health. 

Rationale: The theory of intertempora1 choice predicts 

that positive devaluation of delayed outcomes is most 

attenuated under conditions which maximize the contribution 

of anticipation utility to the present value of a delayed 

consumption event. Two of these conditions are the 

vividness and fleetingness of the consumption event. The 

theory does not specify whether the attenuating effects of 

vividness and duration on positive devaluation are additive 

or interactive. 

This research extends the theory of intertempora1 

choice by predicting an interaction between the direction, 

duration, and delay of a health state change such that the 

difference in the devaluation of gains and losses with time 

delay will be greater for short-term changes. The 

prediction is based on the reasoning that sufficient 
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vividness is necessary for generation of anticipation 

utility and therefore for attenuation of positive 

devaluation. Fleetingness enhances the impact of 

anticipation utility relative to consumption utility on the 

present value of a delayed event; that is, it enhances the 

attenuation of positive devaluation induced by vividness. 

Definitions of Terms 

Definitions of terms relevant to this research are 

provided below. 

Cardinal: Interval or ratio level measurement. 

Constant rate discounting: Application of the same discount 
rate in each future time period. 

Category rating scale: A scale for evaluating stimuli which 
consists of a line with clearly defined end points, 
divided into a specified number of categories with 
equal intervals between categories. 

cost-utility analysis (in the context of health care): A 
form of economic evaluation in which the incremental 
cost of a program is compared to the incremental health 
improvement attributable to the program, where the 
health improvement is measured in quality-adjusted 
life-years. 

Decision analysis: A systematic approach to decision making 
under conditions of uncertainty. 

Decision context: structural features of the decision task 
such as the specific assessment technique used, whether 
decision outcomes are framed as gains or losses, and 
whether a narrative or outline format is used to 
describe outcomes. 

Decision frame: The decision-maker's conception or 
perception of the acts, outcomes, and contingencies 
associated with,a particular choice. Frame is 
influenced by the formulation or description of the 



decision problem and by characteristics of the 
decision-maker. 
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Decision regret: Displeasure associated with the belief that 
failure to achieve the best decision outcome was due to 
the wrong choice of decision alternative. 

Discount rate (in economics): The ratio of the marginal 
utility of one unit of consumption in the future to 
that in the present. A discount rate in finance is a 
measure of the relevant interest rate. 

Health state context: Characteristics of the health state 
situation other than the physical, mental, emotional, 
or social attributes of health itself. 

Health state utility: A cardinal level measure of strength 
of preference standardized on a 0 (dead) to 1 (healthy) 
scale. 

Iatrogenic: Induced by medical treatment. 

Real interest rate: An interest rate adjusted for inflation. 

Social opportunity cost: A measure of the value to society 
of the next best alternative use to which funds 
employed in a public project might otherwise be put. 

social time preference: Preference of society for present 
versus future consumption. 

Standard gamble: A method for measuring utilities based on 
expected utility theory. The essence of the technique 
is a choice between a certain outcome and a gamble. At 
the indifference point the utility of the certain 
outcome equals the expected utility of the gamble. 

Time preference: Preference for present versus future 
consumption. 

Time trade-off: A utility assessment technique developed 
specifically for health state evaluation. The essence 
of the technique is a choice between two certain 
outcomes of differing duration. It measures the amount 
of time in a less healthy state the respondent would be 
willing to give up to be in a healthier state. 

utility: A cardinal measure of strength of preference for an 
outcome under conditions of uncertainty. 
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Vividness: The extent to which information about an event or 
object is emotionally interesting, concrete and imagery 
provoking, and proximate in a sensory, temporal, or 
spatial way. 

Summary 

This chapter discussed a research problem concerning 

the valid assessment of health state utilities. The focus 

was the utility assessment effects of two aspects of health 

state context relevant to the evaluation of drug therapy: 

etiology of the health state and its time of occurrence. 

Chapter Two presents an in-depth liter~ture review of the 

theoretical and empirical basis for the study, and a review 

of utility assessment techniques and other methodological 

considerations. In Chapter Three, the research design and 

methods are described, followed by pilot study methods and 

results. Descriptive statistics and the results of 

inferential tests of hypotheses are presented in Chapter 

Four. Chapter Five discusses the results, draws 

conclusions, discusses implications, and makes 

recommendations for future research. 



CHAPTER 2 

LITERATURE REVIEW 
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This chapter presents a review of literature pertinent 

to the measurement of health state utilities. The 

importance of utilities lies in their use as inputs to 

decision analysis. The review therefore begins with a 

discussion of decision analysis and its application in 

health care policy formulation. Methods of utility 

assessment, context effects on utility assessment, and 

theoretical foundations for context effects form the other 

broad areas of discussion. Specific topics addressed are: 

1 •. Decision analysis in health care 

2. utility assessment 

3. Health state utility assessment 

4. context effects in health state assessment 

5. Decision theories and concepts relevant to iatrogenic 

morbidity 

6. Time context in decision analyses 

7. Theories of time preference 

8. Empirical studies of time preference 

9. Design issues with hypothetical health state scenarios 
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Decision Analvsis in Health Care 

Decision analysis is a systematic methodology, based 

upon logical axioms, for analyzing complex decision problems 

(Keeney 1982). According to Keeney (1982), complex decision 

problems are characterized by high stakes, complicated 

structure, no overall experts, and the need to justify 

decisions. Contemporary medical decision making with its 

life and death stakes, numerous sophisticated technological 

alternatives for diagnosis and treatment, uncertainty, broad 

scope of outcomes (physical, mental, psychosocial, and 

financial), and increasing pressure for physician 

accountability by health care organizations, peer review 

groups, and patients, meets Keeney's complexity criteria. 

The introduction of decision analysis to medical decision 

making in the 1960s and continued efforts to promote its use 

(Kassirer et al. 1987) are therefore not surprising. 

Decision analysis is founded on expected utility theory. 

According to the theory, preferences for decision 

alternatives should depend on: (1) the probabilities of the 

possible consequences of each alternative and (2) the 

preferences of the decision maker for those consequences. 

Preferences are measured as utilities, cardinal (i.e., 

interval or ratio) level measures of the strength of one's 

preferences under uncertainty (Schoemaker 1982). 
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Technically, the analysis involves summing the products 

of the probability (p(xi » and utility (u(x i » of each of 

several possible consequences (Xi) of a choice alternative 

to calculate the expected utility for the alternative (EUA). 

i 
(2.1) EUA = E p(Xi)U(Xi ) 

The decision maker then chooses the alternative which 

maximizes expected utility (Keeney 1982). von Neumann and 

Morgenstern (1947), showed that, given certain logical 

axioms, choice based on maximization of expecte~ utility 

will coincide with an individual's true preferences. 

Application of decision analysis to medical treatment 

decisions involves the following steps (Sox et al. 1988): 

1. Define the decision problem. 

2. IdentifY,the decision alternatives. 

3. List the possible clinical outcomes of each alternative. 

4. Determine the probability of each chance outcome. 

5. Assign a value to each clinical outcome. 

6. Calculate the expected value of each decision 

alternative. 

7. Choose the alternative with the highest expected value. 

Decision analysis can be applied to individual patients, 

classes of clinical problems, or health policies. A recent 

review by Kassirer et al. (1987) summarized applications in 

the medical literature, many of which involved drug therapy, 



and also noted methodological advances, criticisms, and 

barriers to adoption by clinicians. Refinement of utility 

assessment methods was identified as an area requiring 

improvement. 

cost-utility Analysis 
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Economic evaluations compare the incremental costs 

(inputs) and consequences (outputs) of alternative programs 

or technologies to determine the efficient allocation of 

scarce resources (Drummond, Stoddart, and Torrance 1987). 

Because social optimality is the underlying objective of 

economic evaluation, the technique is primarily used to 

assist in setting policy (clinical, institutional, 

organizational, or government~l). At the institutional 

level, the decision could be whether to expand the intensive 

care unit or to purchase a lithotriptor for dissolving 

kidney stones; at the clinical policy level, it might be 

whether to recommend the treatment of mild.hypertensives, 

and if so, with what regimen; and at an governmental level, 

it might be whether to expand federally funded programs for 

maternal care. 

cost-utility analysis is one type of economic 

evaluation, distinguished by the incorporation of utilities 

in its decision criterion. It therefore represents an 

extension of decision-analytic methods (Kassirer et ale 

1987). A cost-utility analysis measures health outcomes in 
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quality-adjusted life-years (QALYs), which are calculated by 

multiplying the number of years in a health state by the 

utility for that state. The decision criterion is the mean 

cost per QALY (Drummond, stoddart, and Torrance 1987). 

The simplicity of the QALY model is achieved by making 

certain restrictive assumptions. Recently, the validity of 

these assumptions has been challenged. A discussion of the 

issue, and of other models which have been proposed for 

combining quality and quantity of life, is beyond the scope 

of this dissertation. The interested reader is referred to 

Miyamoto and Eraker (1985), Miyamoto and Eraker (1988), 

Mehrez and Gafni (1989), Carr-Hill (1989), and Loomes and 

McKenzie (1989). 

Empirical cost-utility Analyses 

Cost-utility analysis is the most recent addition to the 

family of economic evaluation techniques. Initial analyses 

such as stason and weinstein's (1977) evaluation of the 

management of essential hypertension used health state 

utility estimates provided by the investigators or an expert 

panel. More recently, investigators have obtained health 

state utility measures directly from patients or potential 

patients. 

The number of cost-utility analyses of pharmaceuticals 

or pharmacy services that have used empirical measures of 

health state utility is limited to three. Probably the most 
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impressive of these evaluated auranofin, an oral gold 

compound used in the treatment of rheumatoid arthritis 

(Bombardier et ale 1986; Thompson et ale 1988). The 

analysis was conducted in conjunction with a randomized 

clinical trial. A composite patient utility measurement set 

(PUMS) was designed for the study. It incorporated rating 

scale, standard gamble, standard time trade-off, and 

modified time trade-off measures. Patients receiving 

auranofin had a statistically superior PUMS score after five 

months of treatment. Additional medical costs for the 

auranofin group were $1160 per patient annually while 

additional direct and indirect costs (those beyond the cost 

of medical care but related to health) were less ($855) 

because medical costs were offset by an increase in earned 

income. 

Goodwin et ale (1988) evaluated two chemotherapeutic 

regimens for small-cell lung cancer also in conjunction with 

a randomized trial. Two proxy groups (seven patients 

receiving similar treatments and fourteen health 

professionals) provided utility assessments using the 

category rating scale and standard gamble techniques. The 

incremental cost of an alternating chemotherapy regimen 

compared to a standard chemotherapy regimen was $4500 (in 

1984 Canadian dollars) per QALY gained. 
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A cost-utility analysis of a home parenteral nutrition 

program provided to a cohort of 73 patients over a twelve

year period estimated a cost saving of $5828 to $14,600 (in 

1981/1982 Canadian dollars) per QALY gained compared with 

the alternative of treatment in hospital with intermittent 

nutritional support when needed (Detsky et al. 1986). 

Health state utility was assessed with three techniques: 

category scaling, time trade-off, and direct. questioning of 

objectives. utility assessments were obtained from 37 of 

the 73 patients. All three studies obtained utility 

assessments from subjects who had either direct or indirect 

experience with the health states in question. 

utility Assessment 

The Standard Reference Gamble 

Expected utility theory prescribes that utility be 

assessed by a method known as the standard reference gamble 

(Hershey, Kunreuther, and Schoemaker 1982; Boussyou 1984; 

Sox et al. 1988). In the standard gamble method, the 

decision maker is faced with a choice between an 

intermediate sure outcome and a gamble involving the best 

and worst outcomes, or, when considered relative to the sure 

thing, involving a gain and a loss. 



Gain (G) 

Sure thing (S) versus~~ 
(1 - p) 

Loss (L) 

Figure 2.1. Standard Reference Gamble 

The task of the analyst is to determine the choice 

situation where the decision maker is indifferent between 
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the sure thing and the gamble. The indifference point is 

reached either by varying the amount of the sure option (the 

certairrt.y equivalence method) or by varying the probability 

(p) of the gamble (the probability equivalence method). At 

the indifference point the utility of the sure thing (U(S» 

is equivalent, to the expected utility of the gamble. 

Therefore, with the utilities of the best (U(G» and worst 

outcome (U(L» set at 1 and 0 respectively, the following 

equation is used to solve for the unknown utility of the 

sure thing. 

(2.2) U(S) = pU(G) + (l-p)U(L) 

For example, if a person is indifferent between living 10 

years in their present state of health and a 50% chance of 

living 25 years or a,50% chance of dying immediately, his or 



her utility for living 10 years is 0.5 on a 0 to 1 scale 

anchored by death and a life expectancy of 25 years. 

Decision Context Bias 
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An analysis by Hershey, Kunreuther, and Schoemaker 

(1982) identified five features of utility assessment 

procedures which bias utility values: (1) certainty 

equivalence methods yielded greater risk-seeking than 

probability methods; (2) the probability and outcome levels 

used in reference lotteries induced systematic bias; (3) 

combining gain and loss domains in the gamble yielded 

different utility values than examination of pure gambles; 

(4) whether a risk was assumed or transferred away affected 

preferences; and (5) providing context or a concrete frame 

for a gamble strongly affected choice. Hershey et ale 

concluded that the information processing limitations of 

humans make utility values susceptible to decision context, 

thereby undermining their construct validity. Their 

experimental results, along with previously existing 

empirical evidence, seriously challenged the normative 

validity of expected utility theory and its applications, 

such as decision analysis. 

Health state utility Assessment 

There are several components to utility assessment of a 

health state: the technique or scaling method for eliciting 



utilities, the measurement strategy for multiattribute 

states, the health state description, and the raters or 

judges. The health care researcher or decision analyst 

wishing to obtain utility measures must make choices 

regarding each of these components. 

Description of Techniques 
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The standard gamble is the classical method of measuring 

cardinal utility; it is derived from the axioms of expected 

utility theory. In the standard gamble, one of the choice 

alternatives is probabilistic or risky; utility scores 

therefore incorporate risk attitude. Two techniques besides 

the standard gamble are commonly used in health state 

utility assessment: the rating scale and time trade-off. 

Because these techniques ignore uncertainty they are said to 

produce values rather than utilities. 

While conceptually a distinction is made between 

utilities and values it has been argued that, in practice, 

this distinction may be spurious (von Winterfeldt and 

Edwards 1986) or unimportant relative to other sources of 

method and error variance (Torrance 1986). A practical 

consideration warranting the use of value measures for 

health states is that some subjects have found the standard 

gamble technique difficult to comprehend or aversive because 

it requires gambles with life-years. von Winterfeldt and 



Edwards (1986) urge decision analysts to use both riskless 

and risky procedures simultaneously to obtain utilities. 

Table 2.1 provides a taxonomy of value and utility 

assessment techniques which summarizes distinctions. The 

rating scale and time trade-off methods are discussed in 

greater detail below. 

Table 2.1. Taxonomy of Value and utility Assessment 
Techniques 

Respondent's task 

Numerical 
estimation 

Indifference 
judgment 

Response measure 

stimulus 

Riskless Risky 

Rating scale Not applicable 

Time trade-off standard gamble 

Value utility 

Adapted from von winterfeldt and Edwards (1986, p.226) 

Rating Scale 
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The rating scale (also referred to as a visual analog 

scale) is a psychological scaling teChnique. In its 

simplest form it consists of a line on a page with clearly 

defined end points. The rater places the most preferred 

health state at one end of the line and the least preferred 
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at the other. These health states are assigned values of 1 

and 0 respectively. The remaining health states are placed 

in between the two anchors in order of their preference and 

such that the relative size of spaces between health states 

represents relative differences in preference (Torrance 

1986). 

When chronic health states are assessed, 

standardization of preference values is accomplished by 

adding two chronic states (healthy and dead) to each batch 

as reference states. The preference value of a health state 

(x) is determined by its distance from the dead state (d) 

relative to the distance between the dead and healthy 

states: (x-d)/(l-d), where the value of 1 represents the 

healthy state. Health state utilities are therefore 

obtained on a standardized 0 to 1 scale anchored by states 

of death and perfect health. 

A commonly used variant of the rating scale is the 

category rating scale. It requires respondents to sort 

health states into a specified number of categories, usually 

the eleven categories between 0 and 10, with the assumption 

of equal change in preference between adjacent categories. 

Time Trade-off 

The time trade-off technique 'was developed specifically 

for use in health care by Torrance, Thomas, and Sackett 

(1972) as a simple alternative to the standard gamble. In 
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t~is approach, an indifference point is sought between an 

individual's life expectancy in a chronic state and years of 

life in excellent health, by varying the number of years in 
.. , 

excellent health. The utility value of the chronic state is 

determined by the ratio between life expectancy in the 

chronic state and years in excellent health at the 

indifference point. 

UTILITY 
h. 

HEALTHY 1 

STATE i ---------------1 
I 
I 
I 
I 

DEAD o ~--------~----------------------------> 
x t TIME 

Figure 2.2. The Time Trade-off Technique for a Chronic 
Health State Preferred to Death (Reprinted, by permission, 
from Torrance 1986) 

variants of the techniques are used when temporary 

health states are the objects of assessment. The principle 

followed is that the state being assessed must be 

intermediate in preference between two other temporary 

states which serve as scale anchors; usually excellent 

health serves as the more preferred temporary state. with 

the rating scale the. more and less preferred states 

litera~ly anchor the endpoints of the scale; in the standard 
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gamble the more and less preferred states are the two 

possible outcomes of the gamble; in time trade-off they are 

the two states for which time is traded-off until an 

indifference point with the fixed length of time in the 

intermediate health state is reached. 

Preference values for temporary states are therefore 

determined on a 0-1 scale defined by a worst temporary state 

and excellent health. These values can be transformed to 

the 0-1 dead-healthy scale by redefining the worst temporary 

state as a short duration chronic state and measuring it by 

the method for chronic states. 

The techniques can also accomodate chronic states rated 

worse than death. The general formula for rating scale 

scores allows for non-zero values of death. In the standard 

gamble the technique itself must be changed so that the 

outcomes of the gamble become excellent health and state i, 

and death is the sure alternative. At the indifference 

point the utility of state i is then given by: 

hi = -p/(l - p). Rating states worse than death with the 

time trade-off technique is more problematic. The problem 

and a tentative solution are discussed by Torrance (1986). 

Comparative Evaluation of Techniques 

Level of Measurement 

Expected utility theory requires that utility values be 

at least interval level measurements. This property is also 
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necessary to perform parametric statistical tests on utility 

data. Standard gamble utilities are assumed to be interval 

level by definition rather than by empirical proof (Veit, 

Rose, and Ware 1982). The interval level property of rating 

scales has been established in psychological studies using 

the technique of algebraic modeling or functional 

measurement (Anderson and Zalinski 1988). Only one study of 

health state preferences has applied a formal functional 

measurement model to verify interval level measurement of a 

rating scale (Veit, Rose, and Ware 1982). The interval 

level property of time trade-off utilities has not been 

investigated and, in fact, is dubious because time trade-off 

assumes 'fchat a respondent I s perception of time is linear; 

evidence suggests that this is not true. 

Reliability 

Stimulus-Centered' Scales 

The measurement of preferences for.hypothetical health 

states is a stimulus scaling task, as opposed to the more 

familiar measurement task of scaling people (Froberg and 

Kane 1989a). Data generated from stimulus scales are 

internally consistent to the extent that subjects or raters 

give the same ranks to the stimuli (Nunnally 1978). In 

other words, inter-rater reliability of stimulus measures, 
'., 

in this case, health state preference scores, is the 

reliability of interest. 



Classical test theory assumes that the goal of 

measurement is to scale people. It defines reliability as 

the ratio of variance due to subjects over variance due to 
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subjects plus error variance (Shavelson 1988). If subjects 

are given a health state to rate and rate the same health 

state after an interval of time, test-retest reliability as 

defined in classical test theory can be measured. It is 

usually computed with a product moment correlation between 

scores obtained on the two testing occasions. The 

reliability coefficient measures the consistency of ordering 

of raters on a stimulus across occasions, not the 

consistency of ordering of stimuli across raters. This 

approach to test-retest reliability is therefore not 

appropriate for hypothetical health state utility scores. 

Magnitude of Effect Estimators of Reliability 

Magnitude of effect indexes from analysis of variance 

models estimate the proportion of total variance which is 

attributable to a specified effect. They therefore indicate 

the proportion of total variance which is "true" as opposed 

to error variance. since this is a conceptual definition of 

reliability (Kerlinger 1986) magnitude of effect estimators 

are indexes of reliability (Shrout and Fleiss 1979; 

Shavelson 1988). 
'. 

By changing the term in the numerator of the magnitude 

of effect equation, variance due to subjects or to stimuli 
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can be targeted. Furthermore, unlike the product moment 

correlation the index accomodates more than two measures on 

the same target. This is important for stimulus-centered 

reliability studies in which multiple judges rate health 

states. 

In a random effects model the magnitude of effect is 

estimated by an intraclass correlation coefficient; in a 

fixed effects model the magnitude of effect is estimated by 

omega squared. In a mixed factorial design the omega 

squared estimate of the magnitude of the combined fixed 

effects compares the systematic or "true" variance in a 

stimulus score to its random variance. Sources of random 

variance are subjects, interactions between treatments and 

subjects, and error. 

Evidence for the Reliability of Health State utility Scores 

Three types of reliability have been reported for 

utility scores: (1) intra-rater reliability (also called 

internal reliability) -- a rater's consistency when an item 

is presented more than once within an interview, (2) test

retest reliability -- stability of scores across measurement 

occasions, and (3) inter-rater reliability -- consistency 

among judges in rating different items (Froberg and Kane 

1989a). Reliability data for the standard gamble, time 

trade-off, and rating scales are discussed here. In their 

1989 review Froberg and Kane (1989a) reported that 

-------- ---~---
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reliability coefficients for the standard gamble ranged from 

.77 to .80, for time trade-off from .63 to .88, and for the 

rating scale from .70 to .94. Data on all three types of 

reliability are only available for the rating scale. 

Subsequent to the review O'Connor (1989) reported even 

higher test-retest reliabilities (r = .88 to .95) for 

standard gamble scores when a cancer health state with 

differing probabilities was rated by cancer patients. Boyd 

et ale (1990) reported test-retest reliabilities of .80 to 

.93 for category scale ratings of colostomy by physicians, 

healthy volunteers, and patients; the reliability for 

university science students was much lower (.47). 

Coefficients for the standard gamble were similar, ranging 

from .73 to .95 across groups. 

The most useful comparison of the reliability of scores 

obtained with different techniques comes from studies in 

which all three techniques were administered to the same 

subjects. In healthy volunteers, O'Connor et ale (1985a) 

obtained one-week, test-retest reliability coefficients for 

the standard gamble, time trade-off, and rating scale of 

.80, .87, and .77 respectively. one-year test-retest 

reliability coefficients obtained by Torrance (1976) on 

highly educated members of the general public were low 

(ranging from .49 to .62); however, change in·. preference 

structure with time,' rather than high measurement error, 
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could account fqr the results. Torrance (1976) also 

determined the intra-rater reliability of utilities produced 

from the standard gamble and time trade-off techniques in 

the same sample. Reliability coefficients were .85 and .81 

respectively. 

Almost all measures of reliability assessed the 

consistency of ranking of subjects, primarily with test

retest forms of reliability. There are two exceptions. 

Both Patrick et al. (1973) and Carter et al. (1976) computed 

a Pearson r correlation coefficient between each judge's 

item ratings and the group of judges item means. Both 

studies were done with rating scales. Patrick et al. (1973) 

reported a reliability coefficient of .75 for students and 

health leaders tested in groups and .77 for those tested 

individually. Carter et al. (1976) found that inter-rater 

reliability ranged from .59 to .88 for 75% of their consumer 

judges; the reliability of the remaining 25% was lower. 

Several studies used the intraclass correlation 

coefficient as a reliability coefficient. All assessed 

the test-retest reliability of the ranking of subjects 

rather than interrater reliability of stimulus ranking 

(Llewellyn-Thomas et al. 1984ai Cadman and Goldsmith 1986; 

Churchill et al. 1987; Mohide et al. 1988). 

------
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summary 

The appropriate reliability index when a study's 

objective is to differentiate between health states, as in 

the development of a health status instrument, is a 

magnitude of effect estimator with the variance due to 

stimuli as the variance of interest in the numerator. This 

index measures inter-rater reliability in scaling stimuli. 

Most reliability measures of the utility of hypothetical 

health states have been of the test-retest variety, suitable 

for person-centered scales, not stimulus-centered scales. 

The available evidence for the reliability of utility 

assessments of hypothetical health states is reduced to that 

provided on rating scales in two studies. The mean 

reliability coefficients in both of these studies exceeded 

.50, supporting the adequacy of rating scale-derived utiiity 

scores for purposes of measuring group differences 

(Helmstadter 1964). 

Validity 

A measurement instrument is valid to the extent that it 

measures what it purports to measure. Validity must 

therefore be established with respect to the particular use 

of an instrument (Anastasi 1982). Since the use of utility 

values in prescriptive models of decision making is the 

ultimate focus of this research, validation is discussed in 

this context. 
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Measurement validity.is of three types: content, 

criterion-related, and construct. In health state utility 

assessment, content validity is a property of the health 

state description provided for assessment rather than of the 

assessment technique; content validity is therefore 

discussed as an aspect of health state descriptions in a 

subsequent section of this chapter. criterion-related 

validity is difficult to apply to health state utility 

measures since, in the context of decision analysis, it 

requires selection of a criterion measure of the optimality 

of a decision. This task has generated much controversy. 

Construct validity, that is, the extent to which an 

instrument measures a theoretical construct, is the most 

comprehensive form of measurement validity. 'Any test of 

hypotheses involving a construct contributes to validation 

of its measurement. Of the several ways to establish 

construct validity, two are prevalent in the health status 

utility literature: (1) convergence of results across 

scaling methods (convergent validation) and (2) empirical 

support of predicted relationships. Discriminability, that 

is, the ability to differentiate the construct from other 

similar constructs, does not appear to have been 

investigated. 

Three studies examined the convergent validity of all 

three assessment methods. When Torrance (1976) measured the 
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utility of multiattribute health states correlations were 

.65 between time trade-off and standard gamble utilities 

(N=258), .40 between time trade-off and category rating 

utilities (N=258), and .36 between category rating and 

standard gamble utilities (N=3544). Standard gamble and 

time trade-off scores were not statistically different 

whereas category scaling scores were different from either 

of the other two. Wolfson et ale (1982) found standard 

gamble utilities for single attributes were significantly 

higher than utilities from the other two techniques; there 

were fewer differences between the time trade-off and 

category rating scale scores. Correlation coefficients were 

high: time trade-off and category rating scale .89, standard 

gamble and category rating scale .76, and standard gamble 

and time trade-off .84. Read et ale (1984) found 

correlation coefficients ranging from .56 to .65 between 

different methods for assessing single and multiple 

attribute health states. Standard gamble scores were higher 

than time trade-off scores, which were higher than category 

scaling scores. All differences were statistically 

significant. 

In studies conducted by Llewellyn-Thomas et ale (1984b) 

and O'Connor et ale (1987) standard gamble utilities were 

significantly higher than category rating utilities. 

O'Connor reported correlation coefficients between the two 
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methods that were less than .10 across different scenarios. 

Detsky et al. (1986) found close to identical utilities with 

time trade-off and category rating scales whereas, for 

Churchill et al. (1987), the correlation between the two 

techniques was only .22. In the O'Connor et al. (1987) and 

Churchill et al. (1987) studies the range of scores on one 

measure was restricted relative to the other; this would 

have attenuated correlation coefficients. 

To summarize, correlation coefficients indicate that 

scores produced by the three assessment methods are 

moderately highly related but do not agree, that is, there 

are statistically significant differences between them. 

Standard gamble scores are greater than category rating 

scores and time trade-off scores are somewhere in between. 

Convergence is not expected when different methods ask 

respondents to perform different tasks, likely invoking 

different cognitive processes. On this basis, one would 

expect that use of a rating scale, a judgment task, and use 

of the standard gamble or time trade-off techniques, choice 

tasks, might produce different utility scores. Another 

explanation for systematic differences in scores is that the 

standard gamble technique allows for the expression of 

gambling attitude which inflates or deflates scores. 

Tests of predicted relationships between·. health state

utilities and other'variables have been less common. 
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Churchill et al. (1987) obtained the predicted relationship 

between patients' utility for health and form of treatment 

of end-stage renal disease. The descending order of 

preference was: transplant, home hemodialysis, peritoneal 

dialysis, and hospital hemodialysis. Kind, Rosser, and 

Williams (1982) found a significant correlation (.82) 

between valuations of health states and damages awarded in 

personal injury claims. Mulley (1989) has argued that tests 

of hypotheses that are more immediate to the goals of the 

decision maker, while problematic, are worthy of more 

attention in validating utility measures. 

Variability of Scores 

Read et al. (1984) reported that variability was 

considerably"greater for standard gamble scores than for 

category rating scores when physicians rated multiattribute 

health states. This difference was also reported in a study 

in which utilities were provided by respondents with direct 

or indirect experience with a health state (Goodwin et al. 

1988). Time trade-off utilities were more variable than 

rating scale utilities in a study in which patients rated 

their own health states (Churchill 1987). 

Feasibility 

The standard gamble and time trade-off are complex 

techniques requiring well-trained interviewers and a lengthy 
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interview. Furt.hermore, respondents often find the standard 

gamble difficult to comprehend or aversive because it 

requires gambling with life-years. The time trade-off 

method is the easier of the two to use (Torrance 1987) and 

the rating scale the easiest of all three (Froberg and Kane 

1989a). Props such as a probability wheel, a trade-off 

board, and a 'feeling' thermometer have been devised to 

facilitate the administration of each technique (Torrance 

1986). 

Summary 

When a decision problem involves uncertainty, as do 

most clinical decisions, the standard gamble, which is 

derived from a theory of decision making under uncertainty, 

may be the most valid technique for utility assessment. 

Evidence of bias in utility values produced by this 

technique, however, casts doubt on claims of superior 

validity (Hershey, Kunreuther, and Schoemaker 1982). Other 

drawbacks to the standard gamble are that it is complex, 

expensive, and difficult to administer. 

Both Torrance (1976, 1986) and Wolfson et al. (1982) 

recommended time trade-off as the method of choice for 

utility assessment because it was easier to administer than 

the standard gamble, and had adequate reliability and 

validity. Wolfson et al. (1982) criticized the category 

scaling technique as being too abstract. A criticism of the 
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time trade-off technique, however, is that it confounds 

health state preference with time preference; each year will 

not count the same in the trade-off because future years are 

not as valuable to us. After an extensive review of the 

literature Froberg and Kane (1989a) concluded that the 

category rating scale is the method of choice because it is 

easiest to administer and appears as valid as any other 

method. 

Difference in opinion as to the choice of utility 

assessment method reflects the limited evidence on which to 

base choice. Factors which should be considered in 

interpreting evaluative data are the sophistication, disease 

experience, and vested interest of the respondent group; and 

the training and capabilities of the interviewers. 

Information about these factors should be provided in 

research reports and systematic investigation of their 

effects should be pursued. In general, much more research 

is necessary to establish the construct validity of health 

utility measures. 

Measurement strategies for Multiattribute states 

With multiattribute health states the measurement task 

is to obtain a single value for a collection of single 

attributes of separate value. Two approaches are available: 

holistic assessment and decomposed assessment (Fischer 

1979). 
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Holistic Models 

The holistic approach requires the decision maker to 

assign a holistic rating to each possible multiattribute 

health outcome. This places an unreasonable burden on the 

rater when the number of possible outcomes is large, as is 

often the case in the complex problems to which decision 

analysis is applied. Furthermore, when the number of 

attributes is more than five, the cognitive burden in rating 

anyone multiattribute state is considerable (Miller 1956) 

and reliability deteriorates (Fischer 1979). A final 

drawback to the holistic approach is that it provides no 

information about the weighting and combination of single 

attribute utilities and no means of verifying the assumption 

of interval level measures. 

Decomposed Models 

Decomposed approaches were devised to overcome the 

drawbacks of holistic assessment. They express the overall 

utility of a multiattribute outcome as a function of the 

utility of individual attribute outcomes, that is, they 

specify a multiattribute utility model. Models may be 

statistically inferred or explicitly decomposed. 

In the statistical approach, model parameters 

(attribute weights) are estimated by applying·. ordinary

least-squares regression or analysis of variance to holistic 

------.... 
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utility ratings. A variant of this approach, functional 

measurement, permits validation of the model form (additive 

or multilinear) through the use of a factorial experimental 

design and testable hypotheses about both model form and the 

subjective response function (Veit and Ware 1982). 

Explicitly decomposed models are based on multi

attribute utility theory; they establish model form on an 

axiomatic basis (Keeney and Raiffa 1976). steps in model 

specification include: 1) checking independence assumptions 

to determine the appropriate model form; 2) assessing a 

utility function for each attribute; and 3) making a small 

number of multiattribute utility assessments to determine 

the scaling constants for aggregation of single attribute 

utilities. 

Summary 

Holistic strategies are less efficient than decomposed 

strategies when a large number of outcome states are 

involved. When outcomes are characterized by six or fewer 

attributes, holistic and decomposed procedures result in 

very similar values (Fischer 1979). In a study of three

dimensional voice quality in patients with laryngeal cancer, 

holistic assessment produced more reliable utilities than 

did a decomposed assessment strategy (Llewellyn-Thomas et 

al. 1984a). 



Of the decomposed procedures, statistical modeling 

requires more holistic utility assessments. If the 

statistical modeling approach is selected, functional 

measurement should be adopted because it offers a means of 

validating the multiattribute model and the interval level 

properties of the utility scale (Fischer 1979). 

Raters 

69 

The selection of raters should be determined by the 

purpose of the study. For instance, public policy decisions 

require the opinion of members of the general public, 

whereas clinical decisions require the opinion of 

prospective patients (Torrance 1986). A critical factor is 

that the rater be well-informed about the nature of the 

health state. 

Patients who are experiencing a health state are well

informed about that state. In spite of patients' incentive 

to exaggerate. the disutility of their condition, several 

studies indicate that they assign greater utility to a 

health state than do members of the general public (Sackett 

and Torrance 1978; O'Connor 1989; Boyd et ale 1990). 

DifferE!nces in reference point could explain this 

phenomenon: patients may shift reference point or adapt to a 

disease while members of the general public are likely to 

use the reference point of good health. 
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other studies have found no difference between the 

utilities of subjects with and without the condition being 

evaluated (Eraker and Sox 1981; Wolfson et al. 1982; Rosser 

and Kind 1978); however, low statistical power may have been 

responsible for failure to detect an effect. In a study 

with greater power (n=288), scores for 132 scenarios of the 

Quality of Well-Being instrument were calculated with 

weights derived from ratings by rheumatoid arthritic 

patients (Balaban et al. 1986). These scenario scores were 

highly correlated (r=.94) with the originally derived scores 

based on ratings provided by several thousand members of the 

general popul.ation and by health workers. 

Another consideration is whether the health status of 

the subject has an effect on utility scores. Llewellyn

Thomas et al. (1984b) reported in a study of cancer health 

states that the subjective well-being (measured on a single 

item visual analogue scale) of sixty-four patient-raters had 

no effect on utility scores. These results were confirmed 

in a second study by Llewellyn-Thomas et al. (1984a) in 

which clinical status was self-assessed on mUlti-item scales 

by thirty patients with laryngeal cancer. 

Since treatment decisions are made for both newly 

diagnosed (i.e., inexperienced) and chronic (i.e., 

experienced) patients, there is no simple answer regarding 

whose utilities to use for clinical policy decisions. An 
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alternative is to use health professionals. They are well

informed about health states; however, they also present a 

conflict of interest problem. 

Rosser and Kind (1978) compared health state utility 

ratings produced by medical patients, psychiatric patients, 

medical nurses, psychiatric nurses, healthy volunteers, and 

physician specialists. out of fourteen pairwise comparisons 

the only significant differences were between medical 

patients and physicians, and between medical patients and 

psychiatric patients. Multiple comparisons and small sample 

sizes were weaknesses of the study. A study conducted by 

Wolfson et ale (1982) found no differences between 

physicians with expertise in stroke rehabilitation, physical 

and occupational therapists, stroke patients, and their 

family members in utilities assigned to various functional 

states. This study also had small samples. In contrast, 

Boyd et ale (1990) reported that physicians actively 

involved in the treatment of rectal cancer rated colostomy 

similarly to patients with a colostomy but differently than 

healthy volunteers and patients with rectal cancer who did 

not have a colostomy. The authors then demonstrated that 

the observed differences in utilities for a colostomy had a 

major effect on decision analysis-based choice of 

radiotherapy or surgery for rectal carcinoma •.. 
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Overall, it is difficult to come to a conclusion about 

the effects of direct and indirect experience with the 

disease being assessed, and with illness in general, on 

utility for a disease. Most of the evidence supports no 

effect; however, many studies have suffered from low 

statistical power. Differences between the utility ratings 

of patients with the disease and other less informed groups 

may be a function of the particular disease. 

Most studies have found no effect of demographic 

variables on health state utilities. This includes age, 

sex, marital status, socio-economic status, race, 

nationality, religious or political affiliation, and 

professional status (Froberg and Kane 1989b). In the one 

study in which utility was associated with age of the rater 

(Sackett and Torrance 1978), older persons assigned lower 

utility to two health states but higher utility to another 

health state. 

There are two basic approaches to measuring the utility 

of health states: asking people with the condition to rate 

their own health state and asking people (with or without 

the condition) to rate hypothetical health state 

descriptions. Using patients to rate their own health state 

is most often adopted in the clinical trial setting. An 

advantage of this approach is that a health state 

description is not necessary although the health states of 
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patients must be categorized in some manner so that results 

can be interpreted. The second approach is more efficient 

and convenient in that it permits the assessment of multiple 

health states by members of the general public. Its 

drawback is that it requires the development of valid, 

hypothetical health state descriptions or scenarios; this 

task is discussed in the next section. 

Health state Descriptions 

The development of health state descriptions must 

consider health state content and context, and the format of 

the description. The first two considerations pertain to 

the content validity of the'measurement instrument. content 

validity addresses whether an instrument covers a 

representative sample of the domain to be examined (Anastasi 

1982). With ,respect to health state utility assessment, 

content validity refers to the sUbstantive adequacy of 

health state descriptions. The dimensions of health 

appropriate to a general-use health status instrument have 

been debated at length. It is now generally accepted that 

the following dimensions of health should be included: 

physical function, emotional or mental function, social 

function, burden of symptoms, and general well-being 

(Spitzer 1987). 

As with all val,idity issues, the purpose of the 

research should determine the number and nature of the 
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dimensions or attributes to be" included. A maximum of nine 
, 

attributes should not be exceeded, however, because of the 

limited information processing capabilities of humans 

(Miller 1956). 

The validity of information about health state context 

has received little attention. Torrance (1986) is one of 

the few researchers who has delineated the contextual 

information requirements for health state descriptions. He 

listed these as the duration of the health state, prognosis, 

age of onset, and whether the health state applies to the 

subject or to someone else. His specification regarding 

prognosis is that it should be excluded from consideration. 

For chronic conditions the description should specify no 

change other than normal aging until death at a specified 

age; for temporary health states, the description should 

specify a return to normal health at the end of the period 

of ill health. 

To the extent that the format of a health state 

description influences utility for the state it is a threat 

to the construct validity of utility scores. Format is just 

one aspect of decision context which is discussed in the 

next section. 



Context Effects in Health state utility Assessment 

Decision Context 
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Froberg and Kane (1989b) grouped causes of 

inconsistencies in preferences for health states into errors 

of human judgment and situation-specific variables. Their 

errors in human judgment correspond to the decision context 

biases of Hershey, Kunreuther, and Schoemaker (1982) 

discussed earlier; they are threats to the construct 

validity of utility scores. Decision context biases are 

induced by structural aspects of the decision task. In 

health state utility assessment the format of the 

hypothetical health state description or the assessment 

procedures could be sources of decision context bias. 

Decision context effects have been demonstrated in 

health state utility assessments. Llewellyn-Thomas et al. 

(1982) found that utilities obtained with the probability 

equivalence method were strongly influenced by the 

characteristics of the health state used as the failure 

outcome of the gamble. O'Connor's study (1989) demonstrated 

that utilities were also affected by the level of 

probability used in the gamble. Other studies have 

demonstrated that a narrative (versus outline) style for 

describing multiattribute health states lowers utility 

ratings (Llewellyn-Thomas et al. 1982; Llewellyn-Thomas et 

ale 1984b). 
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Perhaps the most common cause of decision context bias 

in health state utility assessment is framing, wording the 

description of health outcomes or of the rating task in a 

manner which sets a reference point for evaluation. The 

concept of framing and empirical studies of its effects are 

discussed along with the theory which postulated their 

existence (prospect theory) later in this chapter. 

Decision context bias can be controlled through careful 

design of interview procedures. For example, for states 

which can be described in two frames (e.g., chances of 

living for the next five years or chances of dying in the 

next five years), both frames should be used to describe the 

state. An additional control is provided by the methodology 

of decision analysis which requires that analysts take an 

active role in the utility assessment process; when 

inconsistencies in judgment or choice occur the analyst is 

instructed to assist the rater to see and correct the 

inconsistency (Bouyssou 1984). 

Health state context Effects 

While decision context bias threatens the construct 

validity of utility measures, Froberg and Kane (1989b) 

considered situation-specific variables to be sources of 

true variance in health state preferences. Prognosis, 

duration, and mode of presentation of the health state were 

cited as examples. Modes of presentation of health state 
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descriptions include computer, written narratives or 

outlines, and audio recordings of patients with the disease. 

These are structural aspects of the decision task that 

should be grouped with decision context variables. The 

label, situation-specific variables, could then be reserved 

for aspects of the health state situation or context as 

opposed to the decision task. In addition to duration and 

prognosis, health state context could include etiology, age 

of onset, and delay of onset of a health state. 

Health state context is therefore defined as 

characteristics of the health state situation other than the 

physical, mental, emotional, or social attributes of health 

itself. The role of health state context in health state 

descriptions is a content validity question. 

context in Health status Instruments 

Health state context variables have been inconsistently 

handled in health state preference assessments. A review of 

instruments wi~h preassigned values for different levels of 

health status reveals that health state context was 

typically not provided during the valuation studies. These 

include the Quality of Well-being (QWB) scale (Patric~, 

Bush, and Chen 1973), the Sickness Impact Profile (Bergner 

et al. 1981), the Rosser Index (Rosser and Kind 1978), the 

Nottingham Health Profile (Hunt and McEwan 1980), and the 

Health State Classification system (Torranc:e, Boyle, and 
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Horwood 1982). Exceptions were the inclusion of five age 

levels in the QWB scale; the inclusion of two levels of 

prognosis (temporary and permanent) and the specification 

that health states applied to young or middle-aged adults in 

the Rosser Index; and the specification that health states 

lasted for a lifetime in the Health state Classification 

system. 

Kaplan, Bush, and Berry (1976) deemed prognosis an 

essential component of the concept of health; however, the 

health state descriptions in their health status instrument, 

the QWB scale, conta.ined no prognostic information. 

Instead, they used a statistical model to estimate 'prognosis 

and provided a formula for calculating a Weighted Life

Expectancy measure for the population from the sum of the 

preference rating-prognosis products for each health state 

observed in the sample. 

In conclusion, for the most part, utilities obtained 

for health status instruments are point-in-time assessments 

of health states described in terms of their symptoms and/or 

behavioral limitations. In contrast, contextual information 

is available to patient-subjects who are asked to make 

holistic assessments of their own health state during the 

course of a clinical trial. 



Empirical Evidence of Health state Context Effects 

Inconsistent handling of health state context across 

utility assessment instruments is problematic only if 

contextual variables affect utility values; however, 

investigations of these effects have been few. 
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The effect of age on utility assessment has, for the 

most part, been investigated as a rater attribute rather 

than as a characteristic of the hypothetical person 

described in the health state scenario (Hunt and McEwan 

1980; Boyle and Torrance 1984). Five age groups were 

specified, however, in the health state descriptions on 

which the utility values of the Quality of Well-Being scale 

were based (Patrick, Bush, and Chen 1973; Kaplan, Bush, and 

Berry 1976). Age group accounted for only one per cent of 

the variance in preference ratings. Age was a significant 

factor in preference scores assigned to multiattribute 

descriptions of the functional status of handicapped 

children; although, in this study as well, it contributed 

less than one percent of the variance (Cadman and Goldsmith 

1986). 

The marginal utility of additional time in a health 

state appears to decrease with increasing duration of the 

state. Sackett and Torrance (1978) found that mean daily 

utility obtained by the time trade-off method·decreased when 

the length of time in a health state increased (from three 



months to eight years to life). Sutherland et al. (1982) 
, 

identified a "maximum endurable time" for dysfunctional 

states, that is, a length of time beyond which a state was 

dispreferred to death. 
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A strong argument has been made that prognosis should 

be excluded from health state descriptions so that utility 

for the state is not confounded by utilities of states that 

may follow (Torrance 1986; Kaplan, Bush, and Berry 1976). 

Findings from two studies demonstrate the importance of 

prognosis. Lipscomb (1989) included two levels of "exit 

state", excellent health until death at age 75 and immediate 

death, as one of the characteristics of hypothetical, 

lifetime, health profiles. Each respondent rated 96 

profiles. Presentation of results, however, was limited to 

a regression model for one representative respondent. The 

effect of exit state was greater than that of the health 

condition or its duration. Similarly, Cadman and Goldsmith 

(1986) found that prognosis for independent living was the 

most significant of eight attributes in determining the 

health state utility of handicapped children. 

Rosser and Kind's (1978) investigation of prognosis is 

more difficult to interpret because of the ambiguity of the 

instructions given to respondents. They had subjects rate 

health states under the assumption of curable', if treated and 

then under the assumption of permanency. Changing prognosis 



from treatable to permanent had only a minor effect on 

utilities; however, the amount of time spent in the 

treatable state was open-to subject interpretation. 

Lipscomb (1989) investigated the effect of delay of 

onset of a chronic condition on health state preference 

using a holistic, multiattribute measurement strategy. As 

stated earlier, presentation of results was limited to a 

regression model for one representative survey respondent. 

The effect of delay of onset on utility was moderated by 

other variables including health state duration and the 

nature of the exit state (excellent health or death). 
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In summary, context affects health state utility 

values. Decision context is a source of bias which arises 

from the utility assessment task; to the extent possible, 

health state descriptions and procedures should be designed 

to control decision context bias. In contrast, health state 

context is a potential-source of true variance in health 

state utility. If a contextual variable is accepted as a 

valid aspect of a health state, and if the variance it 

contributes is significant, the variable should be included 

in the description of the heal.th state. More empirical work 

is required, however, to make a determination about the 

significance of specific contextual effects. Some effects 

such as etiology and age of onset of a health-state have not 

been investigated at all. Health state context has been 
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handled inconsistently in the valuation of hypothetical 

health states perhaps because empirical evidence of effects 

is inadequate. 

Decision Theories and concepts Relevant 
to Iatrogenic Morbidity 

Regret Theory 

Regret theory was formulated coincidentally by Bell 

(1982) and Loomes and Sugden (1982) in order to explain 

choice patterns which violated the axioms of expected 

utility theory. It proposes that, in,assigning utilities to 

alternative actions, decision makers consider both the 

utility of the outcome itself and the regret they might 

experience if they failed to choose the best alternative. 

Therefore, a bad outcome is considered worse when it results 

from a choice and when the opposite choice would have led to 

a better outcome, given the same state of the world. 

Both expected utility theory and regret theory are 

based on the assumption that individuals seek to maximize 

the mathematical expectation of utility. In expected 

utility theory, each choice option is evaluated 

independently of every other option. The whole point of 

regret theory is that actions cannot be evaluated 

independently of the feasible sets from which they are 

chosen; the value of what is chosen depends on what has been 

rejected (Loomes and Sugden 1984). 
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By using a series of simplifying assumptions Bell 

(1982) derived the following mathematical representation of 

regret theory in which the trade-offs between regret (or 

foregone assets) and final assets are incorporated in a two

attribute utility function (u(x,y»: 

(2.4) u(x,y) = vex) + f(v(x) - v(y» 

Regret is measured as the difference in value between the 

assets actually received (v(x» and the highest level of 

assets produced by other alternatives (v(y». 

At present, regret theory is essentially a theory of 

choice between pairs of options with single attribute 

outcomes (Sudgen 1987). It yields a wide range of 

predictions that are supported by experimental evidence 

(Loomes and Sugden 1982); however, there are violations of 

expected utiiity axioms that it cannot explain (Sugden 

. 1987). Recent~y, a stronger test of the theory using a 

certainty equivalence method substantiated the effect of the 

choice set on utility (Loomes 1988). Regret theory has not 

been tested in the health domain although it has been 

invoked to explain a number of medical decision phenomena 

(Thaler 1980; weinstein 1986; Hershey and Baron 1987). 

There is no consensus of opinion among decision 

theorists as to whether regret has normative validity. 
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Rationality and optimality are the sine qua non of normative 

theories (Einhorn and Hogarth 1981). Two of the formulators 

of regret theory, Loomes and Sugden (1982), have argued that 

acting in accordance with the theory is no less rational 

than acting in accordance with expected utility theory. 

Tversky and Kahneman's (1981) predictive criterion of 

rationality supports Loomes and Sugden's stance: in order 

for a decision to be rational, they argued, utilities for 

particular outcomes should be predictive of the satisfaction 

associated with their occurrence. Extending their argument, 

if exclusion of regret utility from the expected utility 

calculus reduces satisfaction with decisions based on the 

maximal expected utility criterion then decision rationality 

is impaired. 

Bell (1985) supports inclusion of regret in a 

prescriptive utility model to the extent that the decision 

maker is willing to trade off greater tangible reward for 

psychological satisfaction. Hershey and Baron (1987) 

advised, however, that when we make decisions for others our 

own regret should not be a consideration; therefore, for a 

physician to include his or her regret in a decision being 

made on a patient's behalf would be inappropriate. In 

contrast, Feinstein (1985) recommended a method of 

qualitative clinical decision analysis which deliberately 
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includes the estimated "chagrin" of all participants in the 

decision. 

It is interesting that in the business literature 

opportunity costs (i.e., what is foregone if another 

investment alternative is not selected) are generally 

considered legitimate components of investment decisions 

(Northcraft and Neale 1986). 

Disappointment Theory 

A psychological phenomenon closely relate~ to regret is 

disappointment. Both regret and disappointment are 

reference effect phenomena. Regret is caused by comparing 

an outcome to the outcome which would have occurred if a 

different alternative had been chosen whereas disappointment 

or elation (the antithesis of disappointment) is caused by 

comparing an outcome to prior expectations. A decision 

maker who anticipates disappointment or elation may take it 

into account when weighing choice alternatives. In a simple 

model of a gamble with possible outcomes of x or y (y being 

preferred to x), and probability p, disappointment is 

proportional to the difference between what the decision 

maker expected and what she got (Bell 1985): 

(2.5) disappointment = d(px + (l-p)y - y) = dp(x - y) 

No general model can accurately represent disappointment in 

all decision situations because expectation levels are 



unique to the individual and to the context of the choice 

situation. 
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Like regret, disappointment has been shown to influence 

decision choice with respect to monetary gambles (Loomes and 

Sugden 1987; Loomes 1988). Regret and disappointment may be 

concomitant features of a choice alternative or one could be 

present without the other. In a health care setting regret 

could occur if the health outcome of a chosen treatment was 

less than what one could have achieved with another choice, 

for example, if the treatment chosen made one worse off than 

if one had undergone no treatment. Disappointment could 

occur if one expected that a treatment would restore normal 

health and instead the outcome was moderate improvement. 

Prospect Theory 

Prospect theory is a descriptive theory of decision 

making under risk. It was developed by two psychologists, 

Kahneman and Tversky (1979), in response to the descriptive 

failings of expected utility theory. The theory has been 

elaborated for simple prospects (or choice alternatives) 

with monetary outcomes of known probabilities. 

Prospect theory distinguishes two phases in the choice 

process: an initial phase of framing and editing, followed 

by a phase of evaluation. The function of the first phase 

is to simplify the decision problem. In this phase the 

decision maker frames, or forms a conception of, options, 
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contingencies, and outcomes. Framing is controlled by the 

manner in which the choice problem is presented (i.e. 6 by 

the decision context) and by characteristics of the decision 

maker (Tversky and Kahneman 1981). Operations of the first 

phase include coding of prospects as gains or losses from 

some neutral reference point, combining probabilities 

associated with identical outcomes, segregating riskless 

components, and cancelling shared components. 

The editing operation of primary importance to this 

research is coding. Whereas expected utility theory 

proposes that people evaluate final assets, coding states 

that they evaluate net assets as gains or losses from a 

neutral reference point. The reference point is most often 

the status quo or current asset position but it also can be 

an expectation, aspiration, or social comparison level 

(Tversky and Kahneman 1981). 

The decision maker evaluates each of the edited 

prospects in terms of its perceived probability (decision 

weight) and value. The weighting function is characterized 

by the overweighting of low probabilities and the 

underweighting of intermediate and high probabilities. 

Values are assigned to deviations from the reference 

point rather than to final assets. The marginal value of 

both gains and losses decreases with their magnitude (i.e., 

the value function is concave for gains and convex for 
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losses). A consequence of the S-shape of the value function 

is that people tend to be risk averse for gains and risk 

seeking for losses. These tendencies may be reversed when 

small probabilities are concerned (Kahneman and Tversky 

1982) • 

The most salient point about the evaluation of 

prospects is that losses 100m larger than gains (i.e., the 

value function for losses is steeper than that for gains). 

Hence the pleasure of winning a sum of money is much less 

intense than the pain of losing the same sum. 

To summarize, the decision maker computes the overall 

value of an edited prospect from the value (v) and decision 

weight (n) products of all possible outcomes from a 

prospect: 

i 
(2.5) V = E v (Xi) n (p i ) 

He or she then chooses the prospect of highest value. 

Framing Effects 

Framing effects are preference reversals induced by 

altering the description of outcomes. They' are mediated by 

a change in the reference point and therefore by whether an 

outcome is evaluated as a gain or as a loss (Kahneman and 

Tversky 1982). 

Decision analy~ts can inadvertently frame a health 

state by: (1) providing scale anchors, (2) labeling diseases 
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or t~eatments, or· (3) choosing a particular manner of 

describing outcomes (Froberg and Kane 1989b). Investigation 

of framing effects in health care treatment decisions was 

stimulated by Tversky and Kahneman's (1981) finding that the 

response to a health policy question was affected by framing 

population outcomes in terms of probability for survival or 

probability for death. 

Five studies have manipulated frame in medical 

treatment choices. All framed the choice outcome as a 

probability of survival or death. McNeil et ale (1982) 

characterized outcomes of two treatments for lung cancer as 

either the cumulative probability of survival or death at 

three points in time (during treatment, at one year, and at 

five years post-treatment). 'Because the risk of 

perioperative death is the major disadvantage of surgery 

relative to radiation therapy, the investigators 

hypothesized that surgery would be selected less frequently 

when the problem was described in terms of the probability 

of death rather than the probability of survival. The 

hypothesis was supported: the percentage of respondents who 

favored radiation therapy increased from 25% in the survival 

frame to 42% in the mortality frame. This framing effect 

held for both cumulative probability and life expectancy 

data, for both identified and unidentified treatments, and 

------- -------------



for all three groups of respondents: medical outpatients, 

radiologists, and business students. 
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A recent study using the same treatment choice scenario 

but presenting data in a mixed frame (both the cumulative 

probability of surviving and dying) obtained preferences 

similar to those obtained with the mortality frame in McNeil 

et al.'s study (Mazur and Hickam 1990); when data were 

presented for six discrete time points, however, the 

preference for the long-term survival option was 

significantly greater. 

O.'Connor et al. (1985b) presented members of the 

general public and nursing students with the choice of two 

drug treatments for cancer in which the more toxic treatment 

afforded better one-year survival. Neither treatment was 

identified by name. Each treatment was described in either 

a survival frame, a mortality frame, or a mixed 

survival/mortality frame. The investigators hypothesized 

that preference for the more effective treatment would 

increase in the negative frame. The framing effect was 

significant but in a direction opposite to that predicted 

from the findings of McNeil et ale (1982). The trade-offs 

in the 'choice problem of each study were different however. 

Respondents in McNeil et al.'s study were faced with a 

trade-off between chances of surviving the treatment and 

surviving one and five years (in which all three data points 
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were framed); the trade-off in the O'Connor et al. study 

involved one-year survival (framed) versus quality of life. 

Because survival rates were less than 50% in the choice 

problem the researchers rea,soned that respondents may have 

adopted a "dying mode" in the mortality frame which caused 

them to place greater weight on the quality of life 

attribute than on the survival attribute. 

O'Connor followed up the 1985 study with a study of the 

effect of framing at various probabilities of treatment 

effectiveness (1989). Instead of using a dichotomous choice 

dependent variable as prior framing studies had, she 

determined preference scores by a method similar to the 

probability equivalence form of the standard gamble. She 

found an interaction between framing and probability level 

such that, for cancer patients, the framing effect appeared 

at a 10% probability of survival; for normal volunteers it 

appeared at a 50% probability of survival. The framing 

effect was the same as that found in the 1985 study, that 

is, preference for the more effective but toxic treatment 

was reduced in the negative frame. 

A recent study with medical students confirmed 

O'Connor's finding of an interaction between framing and 

probability (Marteau 1989). The influence of framing on a 

choice between surgery and no treatment for terminal liver 

disease was evident when the risk of survival from the 
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operation was 40% or less. The finding that surgery was 

less likely to be chosen when the outcome was framed in 

terms of mortality was consistent with the finding of McNeil 

et al. (1982). 

Transaction costs 

To describe the framing and evaluation of compound 

outcomes (i.e., multiattribute outcomes or single attribute 

outcomes in series) Tversky and Kahneman (1981) used the 

notion of psychological accounts. Each account or outcome 

frame specifies the set of outcomes which are evaluated 

jointly, the manner in which they are combined, and a 

multiattribute reference outcome to which the combined 

account outcomes are compared. 

Transactions are a type of psychological account in 

which there are both advantages and disadvantages. The 

quintessential example of a transaction is the purchase of a 

commodity; the disadvantage of the purchase is the cash 

outlay while the advantage is the pleasure derived from 

consumption or use of the purchased good. 

In some choice situations, disadvantages can Joe framed 

either as losses or as costs of transaction (Kahneman and 

Tversky 1984). Because losses are more aversive than costs, 

the framing of negative outcomes in terms of costs rather 
'. 

than losses should reduce their disutility thereby affecting 

choice. 
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Slovic, Fishhoff, and Lichtenstein (1982) obtained 

significant reversal in preferences when a choice between a 

sure monetary loss and a gamble for a greater monetary loss 

or no loss was reframed as a choice to insure or to take a 

gamble on a loss of assets~ They reasoned that the sure 

monetary outlay became more acceptable when it was viewed as 

a cost of protection rather than as an uncompensated loss. 

Kahneman and Tversky (1984) obtained a similar preference 

reversal effect with a mixed gamble of positive expected 

value by reframing it in terms of the purchase of a lottery 

ticket. 

In a mental accounting model for consumer choice, 

Thaler (1985) proposed that multiattribute outcomes are 

valued jointly-or separately depending on which type of 

coding or accounting produces greater utility. outcomes are 

valued according to the S-shaped value function of prospect 

theory. A disadvantageous outcome framed as a cost of 

transaction corresponds to Thaler's "mixed gain" 

multiattribute outcome; that is, it consists of a gain and a 

smaller loss. Integration of the gain and loss prior to 

valuation is the psychologically preferred method of coding 

a mixed gain because it amounts to cancellation of the loss. 

The notion of a mixed gain account is an alternative 

rationale for postulating that losses framed as costs will 

have less disutility. 
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Time context in Decision Analysis 

A decision analysis must allow for the fact that 

individuals may not assign the same value to future outcomes 

that they do to present outcomes. The standard approach to 

the valuation of future outcomes has been to measure the 

utility of outcomes free of time context and then to 

calculate their net present value by applying an annual 

discount rate (Meyer 1976). 

The classical discounting model was first proposed as a 

descriptive theory of intertemporal choice by F~sher in 

1930. Its proof was subsequently derived axiomatically by 

other economists (Benzion et al. 1989). Two assumptions 

underly the classical model: (1) positive time preference, 

the preference to experience favorable outcomes immediately 

and to defer unfavorable outcomes as long as possible (Olson 

and Bailey 1981) and (2) constancy of discount rates in 

different future time periods. 

Two bases for selecting a discount rate for public 

projects (a social discount rate) have been advocated. 

There is considerable conceptual and technical controversy 

about each. The social time preference rate reflects 

society's preference for present versus future consumption. 

It is often represented by the interest rate on risk-free 

investments (e.g., government bonds). The sodial 

opportunity cost is a measure of the value to society of the 



next best alternative use to which funds employed in a 

public project with delayed outcomes might otherwise have 

been put in the private sector (Feldstein 1964); in other 

words, it is the potential return on investment in the 

private sector. 

criticisms of a market interest rate-based, social 

opportunity cost approach are that it is valid only when 

project investment costs consist exclusively of displaced 

private investment (Prest and Turvey 1965, Sharp 1981), it 

does not answer the normative question of how to choose 
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between present and future consumption (Sharp 1981), and it 
-

cannot be measured by any single interest rate (Feldstein 

1964). Feldstein (1964) has therefore recommended that the 

discount rate be based on the social time preference rate. 

The problem with adopting the social time preference 

rate as the conceptual basis for a social discount rate is 

that there is no good way to estimate it. In theory, the 

market interest rate equates the marginal time preference of 

individuals with the marginal productivity of capital in 

investment; however, this relationship can only be true in a 

perfect market. Even with a perfect market, the market 

interest rate is a reflection of the private marginal 

efficiency of capital; it diverges from social time 

preference because it does not capture factors such as 

economic growth and the weight given to the welfare of 
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future generations, and because it is dominated by the 

investment preferences of the wealthy (Feldstein 1964; Sharp 

1981) • 

. Because of the above problems some economists 

(Feldstein 1964; Sugden and Williams 1978) have recommended 

that the social time preference rate not be determined from 

market behavior but be administratively determined as a 

matter of public policy. Because of lack of consensus 

regarding the estimation of a discount rate several 

estimates should be used in order to examine the influence 

of ~he rate on the results -- a procedure known as 

sensitivity analysis (OTA 1980b). 

In economic decision analyses of health care 

interventions, health outcomes are compared to program 

costs. Standard discounting practices based on the 

classical model have been transferred from financial 

investment analyses and applied to both health and cost 

components of the decision criterion. In cost-benefit 

analysis, where health outcomes are valued in monetary terms 

this is acceptable; however, in cost-effectiveness and cost

utility analysis health outcomes are valued in natural units 

such as years of life saved or in quality-adjusted life

years. Discounting both costs and health outcomes with the 

same market-based interest rate makes the unstlbstantiated 
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assumption that social time preference rates for both 

monetary and health outcomes are the same. 

In defense of symmetric discounting, Keeler and Cretin 

(1983) have shown that if the same discount rate is not used 

for both costs and benefits then illogical conclusions are 

reached about program implementation. As an example, if the 

discount rate is lower for benefits than for costs, then 

with enough delay even the worst program with positive 

benefits becomes better than the best immediate program. 

In summary, the standard approach of discounting costs 

and health outcomes symmetrically in economic evaluations is 

counterintuitive. The next section will show that the other 

two assumptions of standard discounting, positive time 

preference for health and constant rate discounting, are 

also questionnable because of empirical evidence to the 

contrary. 

Empirical studies of Time Preference 

Investigations of how individuals actually discount 

future gains or losses are few. Several studies have 

attempted to estimate discount rates from individual saving 

behavior. Because saving behavior depends on factors other 

than time preference, such as anticipated future income and 

projected needs, these attempts are flawed. Researchers '. 

have therefore turned to the laboratory setting to study 

intertemporal choice. 
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Yates and watts (1975) studied preferences for monetary 
, 

losses and gains under conditions of both certainty and 

uncertainty. Two amounts of money and three time delays 

were examined. Eighteen of nineteen subjects preferred 

earlier monetary payoffs to deferred ones whereas half of 

the subjects in the monetary loss condition preferred 

deferred losses. Choice was not affected by the certainty 

of the outcome. These findings support positive time 

preference for gains. positive time preference for losses 

(that is, a preference to defer) may have been 

underestimated due to the way in which the loss frame was 

implemented. 

Thaler (1981) challenged the classical economic theory 

of intertemporal choice with a preliminary study of three 

hypotheses concerning the behavior of discount rates 

inferred from riskless choices. He predicted that the 

implicit discount rate will: (1) vary inversely with the 

length of time to be waited, (2) vary inversely with the 

size of the reward for which the individual must wait, and 

(3) be smaller for losses than for gains. The study was 

conducted with undergraduate subject~ who were asked to 

indicate how much they would be willing to accept to 

postpone receiving a lottery reward or willing to pay to 

delay payment of a fine. All three hypotheses were 
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supported with the exception of no effect of length of time 

on the discount rates for losses. 

Thaler ascribed both the time and size effects to a 

fixed cost of waiting. To explain the lower discount rates 

for losses he invoked the economic concepts of opportunity 

cost and the endowment effect. Thus, failing to wait for a 

gain is a lost opportunity to savor the gain (an opportunity 

cost) whereas postponing a loss creates an out-of-pocket 

cost (the dread of the eventual loss). Since people 

underweight opportunity costs relative to out-of-pocket 

costs (in prospect theory the comparison is stated in terms 

of gains versus losses) the cost of positive time preference 

for gains (preference for immediate consumption) is lower 

than the cost of positive time preference for losses 

(preference for postponement). Therefore higher discount 

rates for gains are expected. 

A follow-up study tested Thaler's hypotheses about the 

implicit discount rate using more financially sophisticated 

student subjects (Benzion et ale 1989). The factorial 

design consisted of four levels of financial outcome, four 

levels of delay, and four types of position change scenarios 

(combinations of postponement or speed-up and receipt or 

payment of an amount of money). Discount rates declined 

with increasing time delay and increasing cashf10w, and were 

smaller for payments (losses) than for receipts (gains). 
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Four models of discounting were tested. The classical model 

was flatly rejected. An added compensation model which 

postulated the existence of a premium for position change 

was most consistent with the findings. 

In four experiments in which college psychology 

students made investment and credit plan decisions, 

stevenson (1986) found support for positive time preference 

and a ratio discounting function for time. Both riskless 

investments and credit plans, and risky investments with 

either positive or negative expected values were discounted 

in proportion to the length of delay to the outcome. When 

positive outcomes were evaluated, risky investments produced 

higher valuations of the amount of money to be gained, a 

finding compatible with the inflationary effect of risk 

aversion·on utility scores. For positive outcomes, implicit 

valuations of time were lower for risky than for riskless 

investments. Inverse relations between risk and money and 

time valuations were obtained for negative outcomes. 

stevenson interpreted the finding of ratio diSCOUnting as 

supporting the hypothesis that the effect of delay is 

mediated by an implicit risk factor, a probability which 

proportionately reduces the expected value of an outcome; 

and as being incompatible with the hypothesis that delay 

introduces an aversive waiting component whicH is subtracted 

from the value of an investment outcome. 
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, Collectively, these results suggest that, generally, 

people exhibit positive time preference, that gains are 

discounted more heavily than losses, that discount rates are 

not constant over time, and that discount rates decrease 

with increasing magnitude of an outcome. Results do not 

support the classical approach to discounting. 

Empirical work on time preference has focused on 

monetary outcomes. Three studies have been conducted in the 

health domain. McNeil et ale (1978) measured the 

preferences of lung cancer patients for differing periods of 

survival. The utility of each additional year of survival 

declined as survival increased. This effect could be due to 

declining marginal utility of additional life years or to 

discounting of future life years. Lipscomb (1989) conducted 

a study of the effect of delay of a chronic condition on 

preference for a hypothetical lifetime health state profile. 

Delay had a significant effect; however, presentation of 

results was limited to a regression model for a 

representative subject. Christensen-Szalanski (1984) 

examined time preference in a real-life medical treatment 

choice. He demonstrated reversal of preference for one 

treatment over another with the passage of time, a behavior 

which is consistent with nonconstant discounting. However, 

because separate utility scores were not reported for each 

treatment outcome, the study does not provide direct 
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information about how treatment outcomes were discounted. 

In conclusion, because of limitations imposed by study 

purpose and design or the manner in which results were 

presented none of these three studies answers the question 

of how health outcomes are discounted over time. 

A Two-step Model for Discounting Health Benefits 

In an attempt to rationalize the discounting model for 

health outcomes, Lipscomb (1989) proposed a two-step 

discounting procedure which takes into account both 

individual time preference and social time preference. The 

net present value of a health state from an individual's 

perspective is obtained by using a scenario strategy in 

which representatives of a cohort of program recipients rate 

health states of variable duration, prognosis, age of onset, 

and delay of .onset. Time preference is embedded in the 

overall preference score because delay of onset is taken 

into consideration in evaluating the health state. In 

addition, the decision maker selects a discount rate which 

reflects the standing accorded by society to future cohorts 

of program recipients (the social time preference rate). If 

all cohorts are accorded equal standing, a constant discount 

rate based on the market interest rate is used. 

Lipscomb's two-step discounting model recognizes that 

individual time preference for health outcomes can be 

independent of the market interest rate. Its practical 



importance is that it may rank competing programs 

differently than the traditional discounting model. 

Theories of Time Preference 
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Several descriptive theories of time preference have 

been proposed in addition to the classical discounting 

model. The impetus for each has been to explain a specific 

type of intertemporal choice problem. 

A Behavioral Theory of Impulsiveness 

Ainslie's (1975) behavioral theory of impulsiveness 

seeks to explain time inconsistency, the choice of an 

immediate, less rewarding alternative over a delayed, more 

rewarding alternative. While the classical approaf'h to 

discounting uses a simple exponential discount rate, Ainslie 

proposed that impulsive behavior or choice reversal occurs 

when a future outcome is discounted according to a 

hyperbolic function. In the terminology of behavioral 

psychology, exponential discounting causes reward 

effectiveness to decline geometrically with time, but 

relative preferences for alternatives occurring at different 

points in time are unchanged, that is, the same alternative 

is preferred at all times. Hyperbolic discounting causes 

reward effectiveness curves for different alternatives to 

cross as the rewards draw nearer; therefore choice reversal 

occurs. Hyperbolic discounting means that the discount rate 
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varies with the length of time to be waited; in other words, 
, 

the discount rate is nonconstant. 

Christensen-Szalanski (1984) examined the 

appropriateness of the assumption of an exponential discount 

rate with respect to pregnant women's values toward the 

conflicting objectives of avoiding anesthesia and avoiding 

labor pain. He found that the greater preference for 

avoiding anesthesia remained relatively stable from one 

month before labor through early labor. At the beginning of 

active labor there was a shift in preference toward avoiding 

hard labor pains which was reversed postpartum. This 

preference pattern was consistent with a hyperbolic 

discounting model. It was more pronounced for new mothers 

than for experienced mothers. 

Ainslie's theory explains how time inconsistency may 

occur; however, it does not explain why certain types of 

consumption objects are more likely to produce time 

impulsive behavior than others or why individuals vary in 

impulsiveness (Loewenstein 1988). Loewenstein (1988) has 

shown that preferences for delayed consumption are sensitive 

to the reference point from which prospects are evaluated. 

He proposed that individual biological reference points such 

as appetites and needs for different consumption objects may 

account for variation in discount rates across individuals 

and consumption objects. 

------ -----
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A Theory of Approach-Avoidance Conflict Behavior 

Conflict theory was formulated by Miller (1959) to 

explain behavior in the presence of a goal with both 

desirable and undesirable components. The basic tenets of 

the theory are that: (1) the tendency to approach a goal is 

stronger the nearer the subject is to it, (2) the tendency 

to avoid a feared stimulus is stronger the nearer the 

subject is to it, and (3) the gradient of avoidance is 

steeper than that of approach. Rephrasing the third tenet 

in terms of prospect theory, the theory states that losses 

are discounted more than gains. 

Although theory development was conducted in the 

context of spatial distance from a goal, the theory was 

intended to have broad application. It has been applied in 

the context of temporal distance by two groups of 

investigators who examined the tendency to take risks when 

decision consequences were delayed (Nisan and Minkowich 

1973; Jones and Johnson 1973). Nisan and Minkowich (1973) 

found no support for Miller's proposition that the gradient 

of avoidance is steeper than the gradient of approach when 

risky alternatives with the possibility of gain or loss 

outcomes were used. In the study by Jones and Johnson 

(1973) approach-avoidance conflict theory was supported by 

the finding that riskier decision alternatives (higher 

probability of a loss) consisting of a gamble between a 



monetary gain and a health loss were chosen to the extent 

that consequences were delayed. The researchers proposed 

that the negative consequences of a decision become less 

salient with delay. Because both probability and size of 
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reward were manipulated with each choice alternative it is 

also possible that probability itself became less salient 

with delay. 

A Theory of Intertempora1 Choice 

Loewenstein (1985, 1987) developed a theory of 

intertempora1 choice in order to explain behaviors 

indicative of negative time preference, such as deferring a 

vacation to prolong the pleasure of its contemplation or 

speeding up a dental appointment to get the agony over with. 

The theory depicts intertempora1 choice as a process of 

balancing the utility of present consumption against the 

utility from anticipation of future consumption. 

Anticipation of favorable future consumption produces 

positive utility through the experience of savoring whereas 

anticipation of unfavora~le future consum~tion produces 

negative utility in the form of apprehension or dread. 

The utility of a future outcome depends on the balance 

of anticipation utility and consumption utility which, in 

turn, depend on characteristics of the consumption 
'. 

experience. Consumption utility at time t is a positive 

function of the desirability and duration of consumption. 
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Anticipation utility at time t is a positive function of the 

desirability and duration of consumption, and a negative 

function of the time delay to consumption, modified by the 

individual's preoccupation with the future and the vividness 

of a particular outcome. The present value of future 

consumption is obtained by applying a conventional discount 

rate to each type of future utility (at time t) and summing 

the two present values. 

Loewenstein (1985, p.45) defined vividness or the 

imaginability of an outcome in operational terms: "For an 

outcome of given desirability, the more vivid it is, the 

greater will be its impact on current well-being while the 

individual awaits its occurrence." He listed its 

determinants as individual characteristics and experiences, 

the nature of the object or event awaited, and the waiting 

situation (for example, whether an awaited object is visible 

in some way and whether the individual has time to 

contemplate the awaited outcome). 

Nisbett and Ross (1980) were perhaps the first to 

develop the construct of vividness in the domain of human 

information processing. They described vivid information as 

being "likely to attract and hold our attention and to 

excite the imagination to the extent that it is a) 

emotionally interesting, b) concrete and imagery-provoking, 



and c) proximate in a sensory, temporal, or spatial way." 

(Nisbett and Ross 1980, p.45) 
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In the theory of intertemporal choice, increasing 

vividness of the consumption experience generates greater 

antIcipation utility which should encourage deferral of 

desirable outcomes. Increasing the duration of desired 

consumption has two effects: it raises the marginal cost of 

delay on consumption utility (that is, increases the 

reduction in consumption utility which occurs with delay) 

and it increases the marginal benefit of delay derived from 

increased anticipation. Because the former effect is the 

stronger of the two, increasing duration should discourage 

delaying behavior when outcomes are desirable. When 

outcomes are undesirable the opposite tendencies are 

predicted: increasing vividness should discourage deferral 

and increasing duration should encourage deferral. 

The theory allows for negative time preference, that 

is, preferring to defer desired outcomes or to get 

undesirable outcomes out of the way as quickly as possible. 

This is most likely when consumption is both vivid and 

fleeting, that is, when utility from anticipation is 

maximized. Smaller amounts of anticipation utility will 

offset the devaluation of consumption utility to a lesser 

degree; in other words, they will attenuate rather than 

reverse the direction of the discount rate. Also, the 
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impact of anticipation utility will be greatest at short and 

moderate time delays. The important point is that the 

discount rate is affected by the magnitude of utility from 

anticipation which, in turn, is dependent on the type of 

consumption good. 

Two pilot studies supported the theory of intertemporal 

choice (Loewenstein 1985, 1987). Both monetary (non-vivid, 

permanent) and non-monetary, vivid but fleeting outcomes (a 

kiss, an electric shock, and the job of cleaning hamster 

cages) were evaluated. The non-monetary outcomes were 

deliberately chosen to avoid a planning effect. They were 

negatively devalued while the monetary outcomes were 

positively devalued in a manner consistent with positive 

time preference. 

Design Issues with Hypothetical 
Health state scenarios 

Order Effects 

If a study employs multiple assessment techniques or 

health states, their order of presentation may influence the 

utility rating. Only one health state utility study 

examined order effects for rating methods (Llewellyn-Thomas 

et ale 1984b) and none have looked at scenario order 

effects. 

Llewellyn-Thomas et ale (1984b) examined" features of· 

the utility assessment process, including format of health 
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state descriptions, order of presentation of rating method, 

and interviewer, in a mUltivariate analysis of variance 

design. category rating scores increased significantly when 

subjects had previously used the standard gamble technique. 

This effect occurred only when health states were described 

in a narrative format (as opposed to an outline format). 

The investigators hypothesized that assessment of narrative 

scenarios represented a more complex cognitive task which 

was more susceptible to anchoring bias. Therefore, when 

faced with application of category rating to a scenario 

rated previously with the standard gamble, raters used the 

standard gamble rating as an anchor, adjusting category 

rating scores minimally from the anchor. 

The possibility of order effects argues for random 

ordering of methods and of health state scenarios. Some 

researchers have taken this approach with health state 

scenarios (Llewellyn-Thomas 1984b; Sutherland et al. 1982; 

Torrance 1976; patrick, Bush, and Chen 1973). with multiple 

assessment techniques the correct approach to order of 

assessment is less clear. Furlong et al. (1990) recommend 

that interview schedules using the standard gamble or time 

trade-off techniques should begin with the ranking of health 

states in order of preference. Ranking is necessary to 

ensure selection of standard gamble or time ttade-off 
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anchors which are preferred and dispreferred to the health 

state under assessment. 

Ranking riskless outcomes prior to assessing risky 

utilities is also a consistency check strategy used in 

decision analysis to reduce response errors (Laskey and 

Fischer 1987). Assuming that a ranking task is easier and 

hence more accurate than a risky utility assessment task, 

the reliability of utility scores may improve if raters can 

check the consistency of the ranks implied by the risky 

utilities against their prior explicit ranking of riskless 

outcomes. To obtain ranks a simple ranking of cards 

containing health state descriptions can be conducted (the 

approach in Drummond, Stoddart, and Torrance 1987) or the 

category rating exercise can be used to provide both ratings 

and health state ranks (the approach in the McMaster Guide 

to the Design and Development of Health-State utility 

Instrumentation, 1990). 

Similarly, practical arguments can be presented against 

random ordering of.health state descriptions. In one 

variant of the category rating scale assessment method, the 

health states are presented in one batch. This permits the 

rater to compare the differences between pairs of health 

states and, potentially, to make more precise estimates of 

value. with the choice techniques (the stand~rd gamble and 

time trade-off), the purported benefit of prior ranking of 
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health states on response errors might be enhanced if health 

state assessment proceeded in an order which was consistent 

with those ranks. 

Interviewer Effects 

The study by Llewellyn-Thomas et ale (1984) also 

examined the effect of interviewer on the utility ratings of 

patients. The absence of effect was attributed to carefully 

standardized interviewer training and administration of 

interview questions. Another factor was that the two 

interviewers were the principal investigators. 

'. 



CHAPTER 3 

METHODOLOGY 
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This investigation examined the effect of contextual 

information in a health state description on utility for the 

health state. Two contextual elements were tested in 

separate experimental designs: the etiology (natural or 

drug-induced) of morbid health states and the time of onset 

of a health state change. The impact of etiology was tested 

under loss and cost framing conditions. 

In this chapter the framing effect experiment is 

described first, followed by the time preference experiment. 

This order corresponds to the" order of administration of 

treatments in the data collection interview. The order of 

experiments was not randomized because of the complexity 

which this would have added to an already complex interview 

protocol. For example, the category rating scale was used 

to assess utility in both experiments but its. instructions 

had to appear ion the script for whichever experiment was 

administered first. Therefore, a separate version of the 

script would have been necessary for each order of 

administration of the experiments in addition to the two 

versions necessitated by the diametric levels~of 

intervention in the time preference study. Another 



consideration was that the rating task in the first study 

was simpler than that in the second. It was therefore 

preferable that subjects begin with this task. 
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An overview of the data collection procedures for the 

entire investigation is provided in the methods of the first 

experiment. Similarly, elements common to both experiments 

such as subjects, demographic measures, and the post

interview assessment are described in the first experiment. 

Experiment #1: Framing Effects 

Study Design 

The research design was a randomized block, mixed 

factorial. Subjects were stratified according to 

interviewer and population, and randomly assigned from 

enrollment blocks of six to one of three levels of the 

between-subjects variable, health state frame. Each 

subject rated the utility of three morbid states (the 

within-subjects variable). states were framed either as 

natural losses, iatrogenic losses, or iatrogenic costs. The 

basic mixed factorial design (without the blocking 

variables) is portrayed in Figure 3.1. 

Intervention 

Subjects were instructed to imagine themselves as the 

individual described in a hypothetical health~state 

scenario. The frame of the scenario was manipulated in two 
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ways. Information provided in the scenario indicated either 

that the subject had concluded that medication was 

responsible for the condition (iatrogenic) or that there was 

no apparent cause (naturally occurring). The loss/cost 

frames were obtained by manipulating the subject's reference 

point or basis for comparison. In all frames a status quo 

reference point of good recent health was supplied. The 

iatrogenic loss frame also had a social comparison reference 

point: that other people were not experiencing any problems 

with their medication. The cost frame had an expectation

based reference point: that taking a drug will produce side 

effects. Framed descriptions of the peptic ulcer disease 

state are provided in Appendix A. 

Health State 

Peptic ulcer 

Parkinson's 
disease 

, 
Dermatitis 

Natural 
Loss 

Frame 

Iatrogenic 
Loss 

'. 

Iatrogenic 
cost 

Figure 3.1. The Two-way Mixed Factorial Design for 
Assessing the Effect of Frame on utility of Health States 
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Subjects 

The sanle subjects were used in both experiments. 

Subjects were recruited from two populations. An 

advertisement in the faculty and staff newspaper of the 

University of Arizona elicited response from staff and 

graduate students. outpatients and hospital volunteers at 

the veterans Affairs (VA) Medical center responded to 

posters and to direct solicitation by a College of Pharmacy 

clinical faculty member. Prospective subjects were offered 

twenty dollars to participate. Individuals who were under 

the age of twenty-five or who had difficulty understanding 

instructions (either because of language problems or mental 

capacity) were excluded. 

One hundred and eight subjects were enrolled. sixty

one of these were from the University of Arizona population 

and forty-seven from the VA Medical Center population. 

subjects presenting to each interviewer at each interview 

location were randomized in blocks of six to one of the six 

possible independent groups treatment sequences for the two 

experiments. (There were three independent groups in the 

first experiment and two independent groups in the second). 

Subjects were not randomized to interviewer because of the, 

scheduling problems which would have been created. 
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Health state Scenarios 

Health state scenarios consisted of descriptions of 

both a disease state and the hypothetical person occupying 

the disease state. six disease states were selected using 

the following criteria: 

1. Feasibility as both a natural disease and an iatrogenic 

disease 

2. Moderate severity. Symptoms, functional limitations, 

and duration of the condition should be severe enough 

for the rater to assign considerable disutility to the 

condition. 2 

3. Non-life threatening and reversible. 3 

4. Capable of being vividly and concisely described in lay 

language. 

5. Heterogeneity of disease states. To increase 

generalizability of findings, different organ systems 

should be represented. 

Peptic ulcer, Parkinson's disease, and dermatitis 

served as experimental health states. Hepatitis, 

retinopathy, and stroke served as practice health states for 

2 

3 

The objective was to avoid skewed data due to a ceiling 
effect and to obtain indifference values in the standard 
gamble which were in most accurate portion of the scale, 
the central 80 percent (Kahneman and Tver~ky 1982). 

In order for the cost frame to be believable, iatrogenic 
morbidity could not be too severe. 
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the category rating scale, and retinopathy as practice for 

the standard gamble. 

Each health state was described in terms of symptoms 

and limitations in physical function. In order to minimize 

the cognitive burden for the rater, the number of attributes 

described was kept to less than five (Fischer 1979). 

Descrip~ions were typed on seven by twelve centimeter cards 

and coded with a circular, triangular or square symbol. The 

health state was not named. A cardboard pointer for 

indicating a score on the rating scale was located in a 

pocket on the back of each card. Health state cards for 

dermatitis and Parkinson's disease (described as natural 

losses) are reproduced in Appendix B along with a card for 

excellent health, the health state which anchored the upper 

end of both the category rating and standard gamble scales. 

The duration of all health states was three months. 

This time period was felt to be long enough to cause 

moderate disutility and yet not long enough to render the 

cost frame unbelievable. Furthermore, three months is in 

the mid-range of drug side effect durations (a spectrum from 

transient to permanent but most not more than a few weeks . 

after discontinuing the drug). 

For the temporary health state assessments, subjects 

were told "nothing will change your health duting those 

three months but at the end of the three months your health 



will be excellent". For the chronic state assessment 

subjects were told that they would die at the end of the 

three months. 
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Subjects were also provided with information about 

their general life circumstances: their age, family 

situation, and health care and disability insurance 

coverage. These were described on a seven by twelve 

centimeter card which is reproduced in Appendix C. Subjects 

were instructed that other than the problems described on 

the health state card their health and life were normal. 

Data Collection 

Data for both experiments were collected during a one 

to one and a half hour interview in a private room at either 

the College of Pharmacy or the veterans Affairs (VA) 

Medical Center. Interviews were conducted by two trained 

interviewers over a six week period in July and August 1990. 

Each interviewer did the same number of interviews at each 

location. One interviewer completed all interviews at the 

University prior to interviewing at the VA Medical Center. 

The other interviewer completed all interviews but one block 

of six at the University prior to interviewing at the VA 

Medical Center. 

the University. 

His last six interviews were conducted at 

Interviews were held between the hours of 8 a.m. and 6 

p.m •• Interviewers were limited to four interviews per day 
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in order to control for the effect of fatigue on the conduct 

of the interview. Subjects' responses were recorded during 

the interview in booklets with preprinted data collection 

forms (see Appendix 0). 

Interview Protocol 

The interview had the following components: 

1. Provision of information about the research group, 

explanation of the purpose of the research and the 

subject's role, and assurance of confidentiality 

2. Instruction in the use of the category rating scale and 

practice with three temporary health states 

3. Ranking ordering the three test states then assigning 

preference ratings on the category rating scale 

4. Rating the least desirable temporary state as a chronic 

state of three months duration 

5. Instruction in the use of the standard gamble and 

practice with one chronic health state 

6. utility assessment of the least desirable temporary 

state as a chronic state of three months duration 

7. utility assessment of three temporary health states 

with the standard gamble 

8. A manipulation check of the health state frame 

9. Introduction to the second study 

10. Practice in rating different durations of a health 

state with the category rating scale 



11. Ranking and preference rating of twelve health state 

gain or loss time profiles with the category rating 

scale 

12. A manipulation check of the gain or loss frame 

13. Procurement of demographic information 

14. Acknowledgement of the subject's contribution and 

payment for services 
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15. Interviewer assessment of the quality of the interview 

The interview script consisted of directions to the 

interviewer and instructions to be read aloud to the 

subject. .It was patterned after sample interview protocols 

in Drummond, stoddart, and Torrance (1987) and McMaster 

University's Guide to Design and Development of Health-State 

Utility Instrumentation (Furlong et a1. 1990). Development 

of the script proceeded in stages: 

1. Testing of the prototype on a convenience sample of 

seven subjects (friends and colleagues) by the " principal 

investigator. The purpose was to detect problems with 

the instructions, props, or data collection forms. 

2. Revision and further testing of instructions, props, and 

forms during the pilot study conducted by the principal 

investigator. The sixteen subjects were a 

representative sample of the population to be used in 

the main trial. 
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3. Revision and pretesting by interviewers on two to four 

subjects per interviewer. Group debriefing was used to 

discern problems and suggest improvements to 

instrumentation. 

The finalized version of the interview script is 

reproduced in Appendix E. 

Interviewer Selection. Training. and Supervision 

A pharmacy administration graduate student and a fellow 

in pharmacoeconomics served as interviewers. Training was 

provided by the principal investigator in three half-day 

sessions. Interviewers were required to read a background 

paper on cost-utility analysis, a brief description of the 

studies, and the interview manual (see Appendix F), in 

advance of the first training session. 

The training program consisted of discussion of study 

objectives and the interviewer's role, instruction in the 

administration of the utility assessment techniques, and 

practica interviews with feedback. An outline is provided 

in Appendix G. 

During the study interviewers were supervised by taping 

approximately every eighth interview and providing feedback 

on technique. Four taped interviews were reviewed for one 

interviewer and five for another. Completed response 
'. 

booklets were reviewed by the principal investigator on a 

daily basis. 
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Measures 

Health state utility 

Assessment Methods. Subjects began the assessment by 

ranking the three framed health states, followed by rating 

with them on a category rating scale. A visual aid called a 

Feeling Thermometer (Torrance 1986) was used to assist 

subjects with this measurement task. The thermometer is a 

two foot vertical scale with horizontal markings from 0 to 

100. The top of the scale is labelled "MOST DESIRABLE" and 

the bottom "LEAST DESIRABLE". A felt background supports 

pointers which the subject uses to indicate his or her 

preferences for health states. Instruction in the use of 

the thermometer included the directive that the distances 

between pointers should correspond with the subjects' 

feelings of relative preferences between pairs of states. 

The Feeling Thermometer was obtained from its developers, a 

research group at McMaster University (Furlong et ale 

1990). A pictorial representation is provided in Appendix 

H. 

The thermometer was used as a warm-up exercise, that 

is, to get subjects to begin thinking about their 

preferences for health and as a consistency check for the 

standard gamble (Furlong et ale 1999). Health state utility 
'. 

scores were obtained with the probability equivalence 

version of the standard gamble technique. As described in 
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Chapter TWo, the method requires the respondent to make a 

choice between a certain alternative and an uncertain one. 

In this case, the certain alternative was the health state 

for which a utility assessment was required. The uncertain 

alternative consisted of a gamble of probability p that the 

most preferred state4 would occur, and of probability (1 -

p) that the least preferred state would occur. 

A visual aid called a chance board assisted in the 

elicitation of utility scores. The board expresses the 

gamble both numerically and diagrammatically. The percent 

chance of occurrence of each outcome is displayed alongside 

a pie chart in which the size of two differently colored 

segments is proportional to the probability of occurrence of 

each outcome. The probabilities of the gamble are varied by 

turning an internal chance wheel which changes the numeric 

and diagrammatic display in windows cut out of the cardboard 

faceplate. A schematic representation of the chance board 

is provided in Appendix I. 

The sequence in which gambles of different probability 

are presented to respondents is predetermined by the way in 

which the chance board is constructed. A ping-pong 

presentation strategy (alternating back and forth between 

high and low gamble probabilities (beginning with 100% and 

4 

'. 

The most preferred and least preferred health states were 
determined by prior administration of the category rating 
scale. 
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0%) with convergence in 10 percent decrements on the 

indifference point) reduces the possibility of an anchoring 

bias (Tversky and Kahneman 1974) or a framing effect. 

The presentation of gambles of different probabilities 

is continued until reversal in direction of choice between 

the certain alternative and the gamble is obtained. The 

indifference point is considered to be midway between the 

probabilities of the two upper gamble outcomes. For 

instance, if a respondent chooses a 90% chance of the most 

preferred health state over the certain health state but 

chooses the certain health state over an 80% chance of the 

most preferred health state, the indifference point is 85%. 

The subject could also express indifference between the 

certain alternative and the gamble in which case the utility 

assigned to the certain health state is the probability of 

the more preferred outcome of the gamble. 

Health states were assessed as temporary states of 

three months duration with the state rated as least 

desirable in the category rating task serving as one outcome 

of the gamble and excellent health as the other. The two 

remaining cards were shuffled prior to selecting one for 

assessment. 

The least desirable state was redefined as a chronic 

state of three months duration and rated in a standard 

gamble in which the outcomes of the gamble were excellent 
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health and death. For chronic states rated worse than death 

the procedures outlined in Chapter Two were followed. The 

utility score of a health state rated worse than death was 

calculated from a formula derived from the expected utility 

equation: -p/(l-p), where p is the probability of the more 

preferred outcome of the gamble. 

Reliability and Validity. The reliability of health 

state utility scores was measured with an omega squared 

estimate of the magnitude of the combined fixed effects. 

Calculation was based on the following formula for omega 

squared in a mixed factorial model with one between-subjects 

factor (A) and one within-subjects factor (B) (Dodd and 

Schultz 1973): 

(3.1) ~2 = SSeffect - dfeffect (MSerror) 

SST + MSs + s (a) MSsxs 

where a = number of levels of the between subject~ factor 
b = number of levels of the within subjects factor 
s = number of subjects per independent group 

To obtain an estimate of the magnitude of the combined 

fixed effects the term in the numerator was summed over all 

fixed effects: health state, frame, and the interaction 

between health state and frame. The formula underestimates 

the proportion of reliable variance because the denominator 
'. 

is overestimated by 0e2/b. 
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since interest in this study was in the mean health 

state utility score obtained across raters, the reliability 

of a mean utility score was calculated by applying the 

spearman-Brown prophesy formula for the effect of increased 

length of a test on a reliability coefficient (Anastasi 

1982) to the omega squared estimate of the reliability of a 

single score. 

The content validity of health state descriptions was 

assessed by 'two clinical pharmacists, an internist, and a 

general practitioner. The construct validity of standard 

gamble utilities is supported by the foundation of the 

standard gamble technique on the axioms of expected utility 

theory (Torrance 1986). Further support for construct 

validity was sought by testing the ability of the instrument 

to discriminate between health states in terms of their 

utility; that is, a statistically significant difference 

between the means for the three health states would support 

the construct validity of utility measures. 

Manipulation Check 

As a manipulation check, subjects were asked to select 

the frame that best represented their perception of the 

health state. Three alternatives were presented 

corresponding to the natural loss, iatrogenic ~oss, and 

iatrogenic cost frames. 
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The manipulation check question had been reviewed by 

nine pharmacy administration graduate students and faculty 

and undergone several revisions during preliminary and pilot 

testing. The question is found in the response booklet in 

Appendix D. 

Demographics 

Information was obtained on the subject's age, gender, 

educational level, experience with the diseases described in 

the hypothetical scenarios, and rating of well-being. The 

demographics questionnaire is contained in the response 

booklet (Appendix D). 

Experience with the diseases in the hypothetical 

scenarios was treated as a control variable because the 

literature suggests that individuals who have had some 

experience with a disease may rate it differently. Subjects 

were questionned about disease history in two ways: whether 

they felt they had had any of the conditions described on 

the cards and whether they had been under a physician's 

treatment for named conditions. Experience with the disease 

(one variable for each of dermatitis, peptic ulcer, and 

Parkinson's disease) was coded 1 if an affirmative response 

was obtained to either of the two questions; otherwise the 

variable was coded o. 

self-perceived well-being was measured with a Likert

type rating scale (question number six on the demographics 
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questionnaire) taken from the health perceptions dimension 

of the Medical outcomes study Short-form General Health 

Survey with the permission of the principal investigator 

(stewart, Hays, and Ware 1988). Each item was scored on a 

five-category true/false response scale. Items 6b and c 

were recoded so that a high score indicated better health. 

An overall score was obtained by taking the mean of the four 

item scores. This measure was used to characterize the 

health status of the sample. Segovia et ale (1989) have 

shown that even a single-item measure of self-rated health 

correlates moderately well with chronic disease history and 

with health care utilization. 

Post-Interview Assessment 

Immediately after completion of each interview, 

interviewers assessed the quality of the interview 

by responding to a number of multiple choice statements on·a 

post-interview assessment form contained at the back of the 

response booklet (Appendix D). The assessment form was 

based on one used in the Childhood Health Measurement Study 

conducted at McMaster University (Furlong et ale 1990). 

Poor quality interviews were defined by any of the 

following interviewer assessments: 

(1) understanding rated 4 or 5 

(2) trouble rated 1 

(3) overall impression rated 4 or 5 
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statistical Analysis 

scoring 

In the assessment of chronic health states preferred to 

death the probability of the gamble (on a 0 to 100 percent 

probability scale) at the subject's indifference point was 

the utility score for the health state. For health states 

dispreferred to death utility was calculated from the 

formula: -100p/(100-p), where p was the percent probability 

of the gamble at the indifference point. 

Extreme negative utility scores were rescored to 

correct scaling distortions due to the unboundedness of the 

lower end of the standardized dead-healthy utility scale. 

Following by a method suggested by Torrance (1986), the 

worst possible health state was assigned a score of -100. 

Scores for temporary health states were judged against 

excellent health and the least desirable health state. 

Therefore, to transcribe utilities for temporary health 

states to the standardized dead-healthy scale, their 

expected utilities were calculated from the probability of 

the gamble at the indifference point and the utilities of 

excellent health (100) and the least desirable health state 

(as determined in a separate standard gamble using excellent 

health and death as gamble anchors). 

'. 

----------------- -----------
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Analysis 

statistical analyses were performed on an IBM-PC with 

Systat® 4.0 (Wilkinson 1988), a statistical software package 

for microcomputers. Descriptive statistics were computed on 

demographic variables and health state utility scores. 

Histograms, box plots, and stem and leaf plots of health 

state utility scores in each cell of the factorial design 

were examined to assess whether the assumptions of analysis 

of variance models were met. Failure to meet distributional 

assumptions was rectified with methods suggested by the 

probabilistic nature of the data. Scores for health states 

rated worse than death were trimmed to 0 to avoid the 

distorting effects of the -100p/C100 - p) score calculation 

prescribed by expected utility theory. A log-odds 

transformation, the transformation employed in logistic 

regression to linearize the response function, was then 

applied to all scores: 

Y' = In [Y/(100-Y)] (Neter, Wasserman, and Kutner 1985). 

The basic analysis for hypothesis testing was a two

way, mixed factorial analysis of variance (ANOVA) of health 

state utility scores. Because violation of the assumption 

of homogeneity of treatment difference scores is likely in 

within-subjects designs, repeated measures F tests were 

confirmed with mUltivariate F tests. ~ 
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Control variables included in the analysis of variance 

model were: interviewer, population source, and history of 

dermatitis, Parkinson's disease, or peptic ulcer. Because 

Systat® uses a least squares regression approach to ANOVA it 

automatically accomodates unbalanced designs. 

In the absence of an interaction between frame and 

health state, two planned comparisons were conducted at a 

per comparison alpha level of .05. Hypothesis I was tested 

with a directional t test of the difference between marginal 

means for the natural loss frame and the iatrogenic loss 

frame. Hypothesis II was tested with a directional t test 

of marginal means for the iatrogenic loss frame and the 

iatrogenic cost frame. The t statistic was obtained by 

taking the square root of the F statistic calculated by 

Systat® for the specified comparison, following estimation 

of the ANOVA model with control variables. The calculated t 

statistic was evaluated against the critical t statistic for 

a one-tailed test at alpha =.05 and df=90. Because the 

number of planned comparisons was equal to the degrees of 

freedom for the framing effect no correction was made for 

family-wise error (Keppel 1982). 

Assumptions 

1. Interval level utility measures were achieved on the 
'. 

dependent variable. 



2. Subjects were able to base their responses on the 

hypothetical person in the health state scenarios. 

Limitations 
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Measuring standard gamble utilities with the aid of the 

chance board constrained measurement sensitivity to five 

unit increments in scores, however, it is not known whether 

the cognitive capacity of humans permits distinctions as 

fine as this. 

The strength of the intervention was dependent on the 

ability of subjects to perceive the frames intended in the 

health state descriptions. A manipulation check was 

therefore incorporated in the interview to verify successful 

implementation of the intervention. 

A major limitation of the study is the inability to 

generalize its findings, obtained from hypothetical 

scenarios in a laboratory setting, to clinical decision 

making. Similarly, the use of volunteers who responded to 

advertisements offering financial compensation for 

participation in the study limits the generalizability of 

findings to other populations. Care also must be taken in 

generalizing results to other health states. 

'. 

------------------ ---



Experiment #2: Time Preference 

Research Design 

The research design was a randomized blocks, mixed 
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factorial design with repeated measures on two of the three 

independent variables. Subjects were stratified according 

to interviewer and population, and randomly assigned from 

enrollment blocks of six to a between-subjects variable 

group, either health loss or health gain. Each subject gave 

prefere~ce ratings to health state profiles in which the 

duration and time of onset of a health state change were 

manipulated. 

Variables 

Independent variables were the direction of change in 

health state (gain or loss), duration of the health state 

change, and delay of onset of the health state change. 

Direction of health state change (gain or loss) was treated 

as a between-subjects variable because of the possibility 

that the gain or loss frame would carry-over from one 

framing condition to the other if direction of change were a 

within-subjects variable. 

Duration and delay of onset of the health state change 

were treated as within-subjects variables. The levels of 

duration were chosen to represent a transient state (two 
~ 

days), an intermediate duration state (two months), and a 

long duration state (three years). Levels of delay of onset 
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(immediate, one week, two months, and one year) were chosen 

to capture times when utility from anticipation would be 

maximal and minimal relative to consumption utility. 

Working within this constraint, delays of onset were also 

selected to be as representative as possible of the time 

frame of health state gains and losses induced by drugs. 

The dependent variable was preference for health state 

change. The basic design (without the blocking variables) 

is depicted in Figure 3.2. 

Delay in onset of Health state Change 

o 1 wk 2 mon 1 yr 
Duration Direction 

Gain 
2 days 

Loss 

Gain 
2 mon 

Loss 

Gain 
3 yr 

Loss 

Figure 3.2. The Three-way Mixed Factorial Design for 
Assessing the Effect of Direction, Duration, and Delay of 
onset on Preference for a Health state Change 
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Subjects 

The same subjects served in this experiment as in the 

first. The sample size was 108. 

Health State Profiles 

Arthritis was selected as the condition described in 

the health state profiles. It was referred to as condition 

X, not arthritis, in order to avoid a labeling effect. 

criteria for disease selection were that the condition: 

1. have a significant impact on quality of life either in 

terms of functional limitations or symptoms 

2. be non-life threatening 

3. be feasible as either a natural or iatrogenic disease 

4. be capable of being vividly and concisely described in 

simple, lay terms 

The description consisted of symptoms and limitations 

in physical and social function. Seven attributes were 

described. The general life circumstances of the 

hypothetical person in the scenario were the same as those 

in the first experiment. 

Health state profiles covered a five-year time period 

beginning immediately. In the health loss scenario, the 

individual began in excellent health and after a specified 

period of time (immediately, in one week, in two months, or 

in one year) developed condition X. Condition X lasted for 

two days, two months, or two years, after which the person 
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returned to excellent health. In the health gain scenario, 

the individual began with condition X and after a specified 

period of time achieved excellent health for a specified 

duration until condition X returned. 

Baseline health state (either excellent health or 

condition X) descriptions and health state profiles which 

consisted of a description of the new health state, its 

duration, and the delay until its onset, were provided to 

subjects on seven by twelve centimeter cards. A cardboard 

pointer for assigning a thermometer score was located in a 

pocket on the back of each card. Health profile cards were 

coded with symbols of different colors and shapes which 

matched those on their pointers. Baseline health state and 

prototype health state loss and gain cards are reproduced in 

Appendix J. 

Data Collection 

An overview of data collection methods for the entire 

research project was provided in the methods of the first 

study. A departure from the procedures of the first 

experiment was that interviewers were instructed to verify 

that thermometer scores reflected subjects' true preferences 

by stating the preferences implied by pointer placement and 

seeking subject confirmation of them. 
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Measures 

Health state Preference 

category rating scale preference scores for five-year 

health profiles were obtained with the aid of a Feeling 

Thermometer prop. The category rating scale was selected 

because the nature of the scale permits fine distinctions in 

preferences. The time trade-off technique was ruled out 

because it requires a trade between health-related quality 

of life and time in a health state. This is not possible 

when assessing preference for time as opposed to health. It 

was felt that the standard gamble technique would not be 

sensitive enough to detect fine differences in preferences 

for time; people tend not to think of chances of winning in 

terms of single unit distinctions such as 88 and 12 percent 

versus 87 and 13 percent. 

The rating task began with the interviewer placing the 

excellent health for five years card at the top of the 

thermometer. Health state profile cards were given to 

subjects in batches. Subjects ranked the cards within a 

batch prior to assigning scores with cardboard pointers. 

The first batch of cards included condition X for five years 

and three health state gains or losses of two-day, two

month, and three-year durations, all of which began 

immediately. Subj ects were directed to place "the least 

desirable of these cards at the lower end of the scale and 
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assign a score of zero. Subsequent batches were comprised 

of the three-year delay, then the two-month delay, and 

finally the one-week delay cards. 

If the placement of pointers seemed illogical or was 

inconsistent with the prior ranking of cards interviewers 

were instructed to intervene by stating the preference 

ranking of health profiles implied by the position of the 

pointers or by comparing the size of differences in 

preferences between pairs or groups of cards. Interviewers 

also routinely offered this interpretation after all 

thirteen cards had been rated. Subjects who recognized that 

pointer placement did not reflect their true preferences 

were then able to change the position of the pointers. 

Reliability and Validity. The reliability of a single 

preference score was computed with an omega squared estimate 

as in the first study. In this study the combined fixed 

effects included direction, duration, and delay of health 

state change as well as all interactions between them. The 

omega squared estimate was based on the following formula 

for a mixed factorial model with one between-subjects factor 

(A) and two within-subjects factors (B and C) (Dodd and 

Schultz 1973): 



(3.2) 

6)2 = SSeffect - dfeffect (MSerror) 

SST + MSs + s(a)MSaxs + s(a)MScxs + sea) (b+c-1)MSaxcxs 

where a = number of levels of the between-subjects factor 
b,c = number of levels of the within-subjects factors 

s = number of subjects per independent group 
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To obtain the magnitude of the combined fixed effects 

the term in the numerator was summed over all fixed effects: 

direction of health change, duration, delay, and all double 

and triple interactions. The formula underestimates the 

proportion of reliable variance in a score because total 

variance in the denominator is overestimated by a factor of 

(a/lbc + a/lb + a/lc). As in the first study the 

reliability of a mean score obtained across all raters was 

calculated by applying the Spearman-Brown prophesy formula 

to the omega squared estimate of the reliability of a single 

score. 

The description of arthritis was reviewed by two 

clinical pharmacists, an internist, and a general 

practitioner for content validity. The construct validity 

of category rating scale scores was assessed by testing the 

prediction that the utility of health state gains of 

immediate onset would be positively related to their 

duration and that of health state losses negatively related 
'. 

to their duration. 
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Manipulation Check 

Adoption of the gain or loss frame was verified by a 

manipulation check question contained in the response 

booklet (Appendix D). Three successive versions were tested 

during eleven practice interviews which interviewers 

conducted with colleagues, friends, and relatives. 

statistical Analysis 

Scoring 

Preference for a health state change was calculated by 

taking the absolute value of the difference between the 

score fora health state profile and the score for the 

baseline state for five years. For a health state loss the 

baseline state was excellent health -- scored one hundred by 

definition; for a health state gain the baseline state was 

Condition X -- scored zero by all subjects. 

Analysis 

As in the first experiment, statistical analyses were 

conducted with Systat® 4.0. A three-way, mixed factorial 

analysis of variance was conducted to test hypothesis III (F 

test of the interaction between delay and direction of 

health state change) and hypothesis IV (F test of the 

interaction between direction, duration, and delay of health 

state change). The a priori level of signifi'cance for 

omnibus F tests was set at .05. 
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Repeated measures F tests were confirmed with 

multivariate F tests. When the repeated measures F was 

significant but the mUltivariate F was not, the following 

strategy was adopted. A Geisser-Greenhouse correction was 

applied to the repeated measures critical F (Keppel 1982). 

If the repeated measures F test remained significant the 

effect was declared statistically significant. If the 

corrected repeated measures F test was not significant, an 

index of departure from the repeated measures homogeneity 

assumption was calculated and the critical F adjusted with 

this index (Kirk 1987). When the mUltivariate F test was 

significant but the repeated measures F test was not, the 

effect was declared statistically significant. 

Post-hoc analysis of the significant interaction was 

guided by plots of the interaction and by theoretical 

predictions. A and C matrix coding submitted to Systat® for 

each test is provided in Appendix K. systat® uses a pooled 

error term for tests of simple effects conducted at selected 

levels of a between-subjects variable, and separate error 

terms for tests of simple effects conducted at selected 

levels of a within-subjects variable. In the latter type of 

analysis, the use of separate error terms guards against 
/ 

violation of the assumption of homogeneous variance of 

treatment difference scores. '. 
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To control the experiment-wise error rate for multiple 

tests of simple effects Dunn's procedure (based on the 

Bonferroni inequality) was followed (Kirk 1982). Since the 

sums of squares for all simple interactions and simple main 

effects represent a partition of seven families of tests: A, 

B, C, AB, AC, BC, and ABC, the overall (experiment-wise) 

error rate was set at 7 x .05 = .35. Each simple effect was 

evaluated at the experiment-wise error rate divided by the 

total number of possible tests of simple effects. In this 

study, the triple interaction could be investigated by as 

many as 35 tests of simple effects. The per test error rate 

was therefore set at .35/35 = .01. 

The rationale for Hypothesis IV was that the effect of 

direction of health state change on preferences for delayed 

health events would be augmented if the event were of a 

fleeting duration. Therefore, analyses of the simple 

interaction between direction and duration of health state 

change were conducted at each level of duration. Because 

this approach did not locate the source of the triple 

interaction, three triple interaction comparisons were then 

conducted in which the levels of duration were restricted to 

2-day and 2-month, 2-day and 3-year, and 2-month and 3-year. 

Since sums of squares for interaction comparisons partition 

the triple interaction sums of squares only, the error rate 

for the collection of interaction comparisons was set at the 
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family-wise error rate for the triple interaction, .05. 

using the simultaneous test procedure to control the family

wise error rate (Kirk 1982), interaction comparison F values 

were evaluated at ~F calc (a = .05; df 6, 315) • 

To further clarify the nature of the triple 

interaction, the simple interaction between duration and 

delay was analyzed for health losses and for health gains. 

As a follow-up to these tests, the main effect of delay was 

tested for health gains. For health losses, the simple main 

effect of delay was tested separately for 2-day, 2-month, 

and 3-year durations. Pairwise comparisons were performed 

on levels of delay for the 2-day health loss. Family-wise 

error for the simple effect of delay was controlled by means 

of an adaptation of the Tukey test in which comparisons are 

limited to pairs of cell means within one factor level 

(Keppel 1982). The critical F value of 6.938 was calculated 

from: 

(3.3) 

where qr = critical value for the Studentized range 
statistic for 4 means evaluated at a =.05 and 
dferror = 105 

Assumptions 

1. Interval level measures were achieved on the dependent 

variable. 



2. Subjects were able to base their responses on the 

hypothetical person in the health state scenarios. 

3. Practice sessions before each ·task were successful in 
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ruling out a practice effect due to improved familiarity 

with the category rating scale on its second use. 

4. There was no carry-over framing effect from the first 

experiment which biased the results of the second 

experiment. Introductory comments and a practice 

session preceded the rating task of the second 

experiment in order to washout the conditions of the 

first experiment. In addition, stratified randomization 

was used to equally distribute subjects from each 

framing condition in the first study to the gain or loss 

condition in the second study. 

Limitations 

A threat to the construct validity of utility from 

anticipation is posed by a planning effect, that is, 

enhancement in consumption utility obtained by planning for 

an outcome. Delay offers the opportunity to plan which 

should exaggerate positive time preference for losses and 

attenuate positive time preference for gains. A triple 

interaction between the direction, duration, and delay of 

onset of a health state change, could therefore be mediated 
'. 

by enhanced consumption utility due to a planning effect or 

by anticipation utility or both. 
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The external validity limitations of the first 

experiment also apply to this experiment as does the 

possibility that subjects may not have perceived the gain or 

loss frame. A manipulation check question was administered 

after the completion of the rating task. 

Preliminary study 

Objectives 

1. To test the clarity of instructions for subjects 

2. To assess the interviewer manual and interview script as 

aids in conducting an efficient, understandable, and 

nonbiased interview 

3. To assess interview materials and props for feasibility, 

understandability, and helpfulness 

4. To select test health states such that mid-range 

standard gamble utilites (gamble probabilities of 10 to 

90) are obtained 

5. To verify adoption of intended health state frames and 

the effectiveness of the manipulation check question in 

ascertaining frame adoption 

6. To assess response forms for ease of use and 

completeness 

7. To determine the average length of the interview 

'. 
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Methods 

Interviews were conducted over a two-wee]{ period by the 

principal investigator at the College of Pharmacy with a 

convenience sample of seven colleagues and acquaintances. 

The interview began with the time preference study followed 

by the framing study. 

Both gain and loss frames and five levels of delay 

(none, one week, two months, one year, and two years) were 

tested in the timing study. Health state profiles were 

rated on the category rating scale. 

In the framing study, each subject assessed three 

temporary health states using three assessment methods: the 

rating scale, the standard gamble. and the time trade-off 

technique. A fourth health state served as the lower anchor 

for the assessment instruments. Health states were chosen 

from dermatitis, headache, anemia, ulcer, Parkinson's 

disease, retinopathy, asthma, and stroke. Three frames were 

tested: natural loss, iatrogenic loss, and iatrogenic cost. 

A manlpulation check question for health state frame 

contained five response options, four of them were fixed 

choices corresponding to an unexplained loss of health, an 

iatrogenic loss of health, an iatrogenic cost of health 

gain, and an avoidable loss of health; and the fifth was an 

open-ended response. Subjects were questioned about 

inconsistent or unexpected responses and failure to perceive 



the intended frame. They were also invited to offer 

suggestions for improving the ease of tasks. Successive 
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changes were made to the interview script, response forms, 

health states, or frames in response to respondents' 

comments or the interviewer's observations. 

Results and Actions 

Scores for the three assessment methods were compared 

for six subjects; testing conditions for the seventh subject 

were more similar to those in the pilot study. contrary to 

reports in the literature, time trade-off scores were 

greater than both category rating and standard gamble scores 

on nine of eighteen assessments and standard gamble scores 

were less than category rating scale scores on eight of 

eighteen assessments. 

comments from two subjects indicated that variables 

related to the temporary nature of the health state 

influenced the time trade-off decision, in other words, 

confounded preference for the health state itself. For one 

subject, exemption from responsibilities made the sick role 

appealing if the sickness was only for a short period of 

time. For another, the time spent in ill health took 

precedence over the severity of the illness; a very severe 

illness was acceptable as long as accepting it shortened the 
'. 

time to return to normal health. 
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Interviews were an average of seventy minutes in 

length. This was excessive given a target interview length 

of sixty minutes and the fact that interviews in the main 

study would be longer because of the anticipated lower 

educational level of subjects. A decision to drop the time 

trade-off assessment because of the anomalous values 

obtained assisted in reducing interview length. In 

addition, the two year level of delay was dropped to reduce 

the number of cards which had to be rated. 

pilot study 

Objectives 

1. To test instruments and procedures on a sample of 

respondents who were representative of the study 

population 

2. To verify the adoption of intended health state frames 

(that is, successful implementation of the 

intervention) 

3. To select three disease states for the framing study 

4. To determine the feasibility of adding a fourth health 

state frame, foregone gain 

5. To obtain an estimate of effect size to determine the 

sample size requirement for both experiments 

'. 
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Methods 

sixteen subjects, consisting of staff, graduate 

students, and recent graduates of the University of Arizona, 

were randomly assigned to receive one of eight treatment 

combinations for the two experiments; that is, subjects were 

assigned to one of natural loss, foregone gain, iatrogenic 

loss, or iatrogenic cost frames in the first experiment and 

to the gain or loss condition in the second experiment. 

Interviews were conducted over a one-week period by the 

principal investigator at the College of Pharmacy. Subjects 

participated in a post-interview debriefing which is 

outlined in Appendix L. 

In the framing experiment health state preference 

measures were obtained with the category rating scale and 

the standard gamble technique. Five health states were 

first assessed as temporary states of three months duration; 

then the least desirable temporary state was reassessed as a 

chronic state of three months duration. The time profile 

experiment was administered after the framing experiment. 

Prior to conducting analysis of variance on standard 

gamble utilities in the framing experiment, data were 

subjected to an arcsine transformation'because of their 

probabilistic nature. 

'. 

-----_._--_. ---~~ .. -~.. - - - ~~~---.-
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Results and Actions 

One subject was eliminated from the framing experiment 

because the procedure followed did not permit calculation of 

scores for health states rated worse than death. This 

subject was also eliminated from the time preference 

experiment because of confusion during the rating task. 

Another subject was eliminated from the time preference 

experiment because of logically impossible scores. The 

demographic profile of the fifteen subjects who participated 

in either study is presented in Table 3.1. 

Table 3.1. Demographic Profile of Pilot study Sample 

Gender 

Education 

Males 6 

Mean = 33.8 
S.D. = 7.6 
Range = 23-52 

Females 9 

Secondary school diploma 8 
Baccalaureate or professional degree 4 
Graduate degree 3 

Experience with the health states (number of subjects) 

Fatigue/lethargy 10 
Headache 7 
Peptic ulcer 6 
Dermatitis 3 
Arthritis 0 
Parkinson's disease 0 

'. 
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Eleven of fifteen subjects showed preference reversals 

between their category scaling and standard gamble scores. 

Preference reversal was defined as a change in the ranking 

of health states which had been rated at least five units 

apart on the category rating scale. 

For seven subjects there was a large discrepancy (at 

least forty units difference) between the category rating 

scale and standard gamble scores obtained for the least 

desirable health state when defined as a chronic state. For 

three of the seven, standard gamble scores were higher than 

category rating scale scores; for four of the seven, rating 

scale scores were higher. 

The preference reversals and large differences in 

scores suggested that the category rating scale and standard 

gamble were not measuring the same construct. From 

subjects' comments it appeared that the terminal illness 

connotation of a three month life expectancy had introduced 

a number of variables which confounded preference for the 

health state itself. These included the suffering imposed 

on a family waiting for death, the responsibility to 

dependents to carryon for a few more months, and the need 

to plan for one's demise. others said that they focused on 

the insignificance of three months relative to the entire 

life span. ~ 
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Preoccupation with imminent death may have operated on 

utility scores in either of two ways. The first involves an 

anchoring and adjustment phenomenon with the category rating 

scale. Subjects preoccupied with death may have anchored on 

the death end of the scale and then adjusted their scores 

according to one of two rationales: (1) three months of life 

(in any health state) is not much better than immediate 

death or (2) being alive for even a short period of time is 

much better than dying immediately (no matter what your 

state of health). The former comparison would produce low 

category rating scale scores whereas the latter would 

produce high scores. 

Another explanation is that preoccupation with imminent 

death affected risk attitudes. Subjects who felt that they 

did not want to jeopardize their chances of living out their 

last three months would tend to prefer the sure thing over a 

gamble of equivalent expected value (risk aversive behavior) 

thereby producing higher standard gamble scores. Others may 

have deemed the remaining life expectancy so short as to not 

be worthwhile unless their health was excellent. This 

attitude would encourage risk seeking behavior and result in 

lower standard gamble scores. 

O'Connor (1989) described a similar "dying mode" 

phenomenon in a preference elicitation task involving the 

trade-off of probability of survival for quality of life in 
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cancer patients. Preferences for a more effective but more 

toxic treatment weakened when the probabil~ty of survival 

fell below 50%; in other words, subjects were more willing 

to trade off probability of survival to improve quality of 

life. This response to probability varied across 

individuals. Some patients never traded off probability of 

survival for quality of life (risk averse), some made trade

offs at high probability levels only (risk seeking), and 

others increased trade-offs at lower probability levels 

(dying mode) • 

The implicatio~ that standard gamble and category 

rating scales measure different constructs when chronic 

states of short duration are assessed, rendered the use of 

both measures to test the construct validity of utility 

scores meaningless. Therefore, in the main study the 

category rating scale was used as a warm-up exercise only, 

that is, subjects performed the task but standard gamble 

scores were used as the measures of health state utility. 

This procedure followed that used by investigators at 

McMaster University at the time of this study (George 

Torrance, personal communication, June 14, 1990). 

Five of sixteen subjects were noticeably confused by 

the time preference rating task. Ten of sixteen rated the 

task as the most difficult of the three assessment tasks. 

The interview protocol was therefore changed so that 
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subjects rated health profile cards in batches with the same 

delay in onset. Instructions were added to have subjects 

check the ratings of cards within one batch against anchors 

and against ratings previously assigned to other batches. 

Interviewers were given instructions for intervening if 

scores were inconsistent with prior rankings or illogical. 

They also were directed to give subjects feedback on the 

preferences indicated by their placement of pointers. 

Results are presented in Tables 3.2 to 3.4. Table 3.4 

shows that not all diseases demonstrated the three framing 

effects of interest. Peptic ulcer performed well in all 

three comparisons. Two of three comparisons did not 

approach significance (p>.2) for the headache and fatigue 

states. Headache and fatigue may be such common side 

effects that no disappointment or regret is engendered if 

they occur, and people believe that they cannot be avoided. 

There was no difference between the natural loss and 

foregone gain frame with the Parkinson's disease scenario, 

perhaps because the seriousness of the health state renders 

its avoidability less credible. 

'. 

-----.-



Table 3.2. Mean utilities of Framed Health states8 ,b 
in the pilot study 

Health state Frame 

Dermatitis 

Peptic ulcer 

Parkinson's disease 

Headache 

Fatigue/lethargy 

8 raw scores 

NL 
(n=4) 

98.3 
(1.26) 

96.0 
(4.55) 

71. 0 
(13.9) 

95.3 
(7.54 ) 

93.3 
(6.45) 

FG 
(n=4) 

82.0 
(30.7) 

59.8 
(32.8) 

76.0 
(22.7) 

88.3 
(14.9) 

77.5 
(16.5) 

b standard deviations in parentheses 

IL 
(n=4) 

61.0 
(27.4) 

26.0 
(14.4) 

40.3 
(15.7) 

75.0 
(19.3) 

71.3 
(20.6) 
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IC 
(n=3) 

85.3 
(11.1) 

67.8 
(29.3) 

75.0 
(15.3) 

85.3 
(7.93) 

79.8 
(15.5) 

NL = natural loss; FG = foregone gain; IL = iatrogenic loss; 
IC = iatrogenic cost 
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Table 3.3. Analysis of Variance Source Table for Effect of 
Four Frames and Five Health States on Health State utility8 

in the pilot Study 

Source SS df MS F P 

Frame 3.334 3 1.111 3.028 0.066 
Between-subjects error 3.811 11 0.346 
Health state 1.440 4 0.360 8.495 <.001 
Frame x health state 0.894 12 0.074 1.758 0.087 
Within-subjects error 1.864 44 0.042 

8 following an arcsine transformation of raw scores 

'. 

------------ - -------_ ...... _-------
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Table 3.4. Planned Comparison F Tests in the pilot study 

Effect df F P 

Natural Loss vs. Iatrogenic Loss 

marginal means 1,11 9.60 0.010 

dermatitis 1,11 8.81 0.013 
peptic ulcer 1,11 17.00 0.002 
Parkinson's disease 1,11 2.93 0.115 
headache 1,11 4.95 0.048 
fatigue 1,11 2.73 0.127 

Iatrogenic Loss vs. Iatrogenic Cost 

marginal means 1,11 2.72 0.128 

dermatitis 1,11 2.23 0.163 
peptic ulcer 1,11 4.39 0.060 
Parkinson's disease 1,11 3.03 0.110 
headache 1,11 0.49 0.499 
fatigue 1,11, 0.32 0.585 

Natural Loss vs. Foregone Gain 

marginal means 1,11 2.09 0.176 

dermatitis 1,11 1.89 0.197 
peptic ulcer 1,11 7.12 0.022 
Parkinson's disease 1,11 0.05 0.836 
headache 1,11 1.17 0.301 
fatigue 1,11 1.10 0.317 

'. 
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Three diseases were selected for the main study based 

on the spread in their means, a property desirable for 

reliability of a stimulus rating scale, and on their 

performance in demonstrating a framing effect. They were 

peptic ulcer, Parkinson's disease, and dermatitis. 

The foregone gain frame was dropped. Only in the 

peptic ulcer and dermatitis scenarios was it differentiated 

from the natural loss frame. Perhaps the credibility of the 

frame was difficult to establish for a disease such as 

Parkinson's or for health states with multiple possible 

causes such as headache or lethargy and fatigue. 

Another reason for eliminating the foregone gain frame 

was that it was difficult to predict how it would perform 

relative to the natural loss and iatrogenic loss frames. In 

the manner in which it was operationalized (Appendix M) the 

frame could be perceived as a foregone gain or as an 

avoidable loss, depending on whether the subject believed 

that disease was present but could be prevented from 

manifesting itself (foregone gain) or that imprudent 

behavior might trigger disease (avoidable loss). The regret 

it engendered (due to one's own decision to engage in 

imprudent behavior) was different from that of iatrogenic 

morbidity (due to one's poor choice of physician or due to a 

poor choice, along with the physician, of drug treatment). 

Similarly, the amount of disappointment generated by 



avoidable loss would depend on the lifestyle benefits 

associated with the behavior. These were not detailed in 

the scenario because specification would limit the 

genera1izabi1ity of findings. In sum, the frame was 

eliminated because of operational and predictive 

difficulties. 
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The analysis of variance was repeated with the three 

diseases and three frames selected for the main study. 

Results are presented in Tables 3.5 and 3.6. Both planned 

comparisons were statistically significant at an alpha level 

of .05. 

Seven of sixteen subjects failed to identify the 

correct response to the manipulation check question. These 

failures were distributed across frames. Because the 

statistical analysis showed for three diseases the predicted 

differences between natural loss and iatrogenic loss frames, 

and between iatrogenic loss and iatrogenic cost frames we 

concluded that the failure was in the wording of the 

manipulation question rather than in adoption of the 

intended frame. A slight wording change was made to the 

manipulation check question, numerous other revisions having 

been tried previously. 

Results of sample size estimation procedures are 

displayed in Table 3.7. Estimates were based"on the effect 

size for the triple interaction in the time study (the 

----------------- .-----. 



161 

smallest of the effect sizes of interest). Alpha was set at 

.05 and beta at .20. Effect sizes were calculated using 

both a mUltivariate analysis of variance (MANOVA) index and 

a linear trend analysis of variance index. It should be 

noted that effect size indexes for different statistical 

designs have different metrics and cannot be directly 

compared. 

For the MANOVA Cohen's (1988) sample size estimation 

procedures were followed. A mUltivariate sample R2 was 

calculated from Wilk's lambda and "shrunken" to obtain an 

estimate of the population value. Using the tables provided 

in Cohen (1988), an s value of 1 (a function of set sizes of 

4 and 1), and a "shrunken" mUltivariate R2 of .19, effect 

size was calculated. 

For the linear trend analysis index, an estimate of the 

population standard deviation was obtained from the square 

root of the within-subjects mean square error in the triple 

interaction F test. The triple interaction effect was 

calculated from sample cell means according to a formula 

provided by Cohen (1988, p. 372). Cohen's (1988, p.372) and 

Keppel's (1982, p. 205) formulae for estimating the standard 

deviation of a population interaction effect diverge. 

Therefore, the effect size estimate (the ratio of the 

standard deviation of the effect to the standard deviation 

of the population) using a standard deviation of the 
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interaction effect based on Cohen's formula differed from 

that using a standard deviation based on Keppel's formula. 

The most conservative of the estimates at alpha of .05 

was selected, a sample size of 102. One hundred and eight 

subjects were enrolled in the study. 
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Table 3.5. Analysis of Variance Source Table for Effect of 
Three Frames and Three Health States on Health State 

utility8: pilot Study 

8 

b 

Source SS df MS F 

Frame 2.925 2 1.462 10.609 
Between-subjects error 1.103 8 0.138 
Health state 0.601 2 0.301 5.126 
Frame x health state 0.440 4 0.112 1.917 
Within-subjects error 0.939 16 0.059 

following an arcsine transformation of raw scores 
wilks' lambda = 0.504; df = 2,7; P = .091 

P 

0.006 

0.019b 

0.157 

Table 3.6. Planned Comparison F Tests on Marginal Health 
State utility Means8 in an Analysis of Variance Model with 
Three Frames and Three Health States: ~ilot Study 

Source SS df MS F P 

Natural loss ·vs. 8.756 1 8.756 21.172 0.002 
iatrogenic loss 
Iatrogenic loss vs. 3.252 1 3.252 7.863 0.023 
iatrogenic cost 
Between-subjects error 3.308 8 0.414 

8 following an arcsine transformation of raw scores 

'. 



Table 3.7. Sample Size Estimates Based on pilot study 
Results8 
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statistical Sample Parameter Effect Sample 
Design statistic Estimate Size Size 

MANOVA mUltivariate "shrunken" .23 57 
R2 = .44 mUltivariate 

R2 = .19 

Mixed ANOVA interaction S.D. of inter-
effect sums action effect 
of squaresb Cohen: 15,805 .28 102 
= 2 x 109 Keppel:99,920 .55 32 

a for detection of the triple interaction in the time 
preference experiment with alpha = .05 and beta = .20 

b weighted by unevenly spaced linear trend coefficients 

Summary 

Actions undertaken as a result of the pilot study were 

elimination of the category rating scale as a utility 

assessment method, revision of interview procedures to 

reduce the complexity of the time preference rating task, 

selection of peptic ulcer, Parkinson's disease, and 

dermatitis as test health states for the framing experiment, 

rejection of the foregone gain health state frame, and 

enrollment of 108 subjects in the main study. 



CHAPTER FOUR 

RESULTS 

Sample 
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One hundred and eight subjects were interviewed, fifty

four by each interviewer. Sixty-one subjects were from the 

University of Arizona (U of A) population and forty-seven 

from the veterans Affairs (VA) Medical center population. 

The integrity of treatment blocks was maintained with 

respect to population source with one exception where one of 

the block of six subjects was interviewed at the University 

of Arizona and five were interviewed at the VA Medical 

center. 

The demographic profile of each subject group is 

provided in Table 4.1. Subjects in the VA group were 

significantly older. The distribution of disease experience 

differed significantly in the two groups as did the 

distribution of subjects across levels of education. 

proportionately more subjects had elementary or secondary 

education in the VA group than in the U of A group and fewer 

had college degrees. The proportion of males was 

significantly higher in the VA group. In the total sample, 

females significantly outnumbered males. '. 
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Table 4.1. Sample Demographic Profile by Population Source 

S 

b 

c 

d 

Characteristic 

Genders,b 

Males 

Females 

Mean 

SO 

Range 

EducationS 

Elementary 
School 

Secondary 
School Diploma 

University 
Degree 

Health Statusc,d 

Mean 

SO 

Disease History 

Dermati tisS 

Parkinson's 
diseases 

Peptic ulcers 

U of A 
(n=61) 

10 

51 

38.05 

9.45 

24-60 

o 

35 

26 

3.18 

0.27 

7 

3 

13 

VA 
(n=47) 

29 

18 

66.51 

10.78 

39-80 

7 

34 

6 

3.05 

0.50 

18 

18 

20 

Total Sample 
(n=108) 

39 

69 

50.44 

17.35 

24-80 

7 

69 

32 

3.12 

0.39 

25 

21 

33 

difference between UA and VA frequency distributions or 
means: p <.05 
proportion of males versus females in total sample: p 
<.05 
mean of 4 items scored on a 1-5 scale where 5 indicates 
better health 
difference between UA and VA group means: 'p >.10 

'.- '._ ... ---'-'--- ---- _ .. 
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Interviews 

Interviews were considerably longer in the VA 

population. Average time was seventy-five minutes versus 

fifty-nine minutes for the U of A population. VA subjects 

needed much more assistance with the time preference task 

than did the U of A sUbjects. Four of the interviews judged 

to be of poor quality were in the VA population and three 

were in the U of A population. 

Experiment #1: Framing Effects 

Implementation of Methods 

Three cases were eliminated from the analysis: one 

subject rated excellent health worse than death, rendering 

the scores for other health states incalculable, one 

interview was judged to be of poor quality, and one 

subject's responses were forced by the interviewer. Eighty

seven percent of the gamble probabilities selected with the 

chance board fell within the prescribed central 80% of the 

scale, that is, were less than 90% and greater than 10%. 

Thirty-five of 105 subjects failed the manipulation 

check. The frequency distribution of manipulation check 

failures across population sources and framing conditions is 

presented in Table 4.2. The proportion of failures was not 

significantly different in the U of A and VA 9.roups. It was 

significantly different across the framing groups. Most of 

the failures occurred with the iatrogenic loss frame; 
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however, the group who failed the check had lower mean 

utility scores across diseases than the group who passed 

(Table 4.3), an effect opposite to that expected. In the 

iatrogenic cost framing condition, there was little 

difference in mean scores for those who passed or failed the 

manipulation check. These findings suggested that subjects 

who failed the manipulation check had adopted the frame but 

had failed to understand the manipulation check question. 

Therefore the statistical analysis was not adjusted for 

failure to pass the manipulation check question. 

'. 
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Table 4.2. Frequency Distribution of Manipulation Check 
Passes and Failures by Population Source and Frame 

Pop Pass 

NL IL IC 

UA 20 8 17 

VA 15 1 9 

Total 35 9 26 

NL 
IL 
IC 

= natural loss frame 
= iatrogenic loss frame 
= iatrogenic cost frame 

Fail 

Total NL IL IC Total 

45 0 12 4 168 

25 1 15 3 198 

70 1b 27b 7b 35 

8 Yates corrected Chi square for the difference in proportion 
of failures in the UA and VA groups Cdf 1) = 2.587, p=.108 

b Yates corrected Chi square for the difference in proportion 
of failures across frames Cdf 2) = 45.432, p<.OOl 

Table 4.3. Mean utility Scores by Manipulation Check, 
Frame, and Health State 

Natural Loss 
(n=36) 

D PD PU 

Pass 79.7 72.5 62.2 

Fail 51.0 10.0 51.0 

D = dermatitis 
PD = Parkinson's disease 
PU = peptic ulcer 

Iatrogenic Loss Iatrogenic 
(n=36) (n=33) 

D PD PU D PD 

89.1 77.0 71.3 84.6 71. 3 

57.9 50.2 40.9 81.9 74.0 

Cost 

PU 

62.8 

62.7 



170 

Description of Experimental Data 

six subjects scored health states worse than death. 

All were in the VA group. Three of these (all assigned to 

the iatrogenic loss frame) had scored their least desirable 

health state worse than negative 100. These states were 

rescored negative 100 on the standardized dead-healthy scale 

and scores for the two temporary health states were 

transformed to this scale accordingly. 

Descriptive statistics for the three frames across the 

three health states are presented in Table 4.4. The ratio 

of the largest to smallest variance was approximately 12. A 

ratio greater than 10 indicates extreme heterogeneity, a 

situation which may increase the risk of Type I error in 

analysis of variance F tests, even when sample sizes are 

equal (Keppel 1982). 

Skewness and kurtosis coefficients (G1 and G2 

respectively) departed from 0, their value when populations 

are normally distributed. The data were characterized by 

negative skewness and leptokurtosis (nheavy-tailnessn). 

Highly skewed distributions tend to be leptokurtic because 

they have more outliers than does the normal distribution 

(Glass and Hopkins 1986). Both skewness and kurtosis 

measures are highly sensitive to outliers because they are 

based on the third and fourth powers respectively of 

deviations from the mean. 
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Unfortunately, standards by which to judge the severity 

of skewness and kurtosis are not available (Hildebrand 

1986). Significance tests of skewness and kurtosis may be 

done to determine the probability that the data came from a 

normally distributed population (Snedecor and Cochran 1980). 

In this study, data in six of nine cells exceeded the 2% 

(two-tailed) significance level for skewness in a sample of 

thirty-five (G1 = .921). Data in two cells exceeded the 

upper 1% significance level for kurtosis in a sample of 

fifty (G2 = 1.88), the lowest tabled sample size. 

Leptokurtosis can reduce power when sample sizes are 

small because the statistical model has been misspecified 

(Kirk 1982). Severe nonnormality of the population 

distribution may inflate Type I error in analysis of 

variance (Keppel 1982). Statistical texts differ as to 

whether kurtosis is more important than skewness in this 

regard (Neter, Wasserman, and Kutner 1985; Kirk 1982). 

Protection against inflation of Type I error is conferred if 

cell sizes are equal and large, and if distributions are 

homogeneous in shape (Keppel 1982). To further assess both 

the normality and homogeneity of distributions, histograms, 

box plots, and stem and leaf plots of data distributions for 

each cell were generated. Histograms are displayed in 

Figure 4.1. ~ 
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The natural loss and iatrogenic loss frames had a large 

number of outliers, particularly for dermatitis. There were 

no outliers in the iatrogenic cost frame distributions. All 

distributions with the exception of that for ulcer framed as 

an iatrogenic cost showed signs of negative skewness 

compatible with unbounded negative data (Hoaglin, Mosteller, 

and Tukey 1983): in the box plots, medians were to the right 

of box centers, and left-hand tails were both longer than 

the boxes and than the right-hand tails. Several stem and 

leaf plots showed bimodality which was particularly evident 

in the natural loss and iatrogenic loss frames for 

dermatitis. 

The severity of nonnormality and heterogeneity of 

variance suggested that remedial measures should be 

undertaken prior to conducting analysis of variance. Scores 

for states rated worse than death had been calculated from 

the ratio: -p 1(1 - p), where p was the probability at which 

the gamble between the best and the worst health state was 

equal in value to certain immediate death. This 

transformation greatly magnifies differences between raw 

probability scores at the upper end of the scale, converting 

them to extreme negative scores. Use of the transformation 

therefore had a distorting effect on distributions. 

To avoid this effect the lower end of the standardized 

dead-healthy scale was bounded at O. In other words, when 
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the least desirable health state was rated worse than death 

it was assigned a score of o. It therefore had the same 

score (zero) when defined as a temporary health state or as 

a chronic health state of short duration, and consequently 

became the anchor for both scales. Therefore, scores for 

the other two health states were also the same on both 

scales. This corrective action affected the scores for six 

cases: two in the natural loss group and four in the 

iatrogenic loss group. 

Skewness and kurtosis coefficients were reduced in 

natural loss and iatrogenic loss distributions. Only three 

cells exceeded the critical value for skewness at the 2% 

(two-tailed) significance level and no cells exceeded the 

upper or lower 1% critical values for kurtosis. 

Furthermore, the ratio between the largest and smallest 

variance was reduced to approximately 5. The number of 

outliers was reduced from 20 to 12. Outliers were confined 

to 3 cells: natural loss for dermatitis and Parkinson's 

disease, and iatrogenic loss for dermatitis. The shapes of 

distributions were less extreme, although they still 

appeared somewhat bimodal. The ulcer distributions 

approached the shape of a normal distribution. 

In an attempt to correct the bimodality of 

distributions a log-odds transformation was undertaken. 



Scores were trimmed at 1 and 99 prior to applying the 

transformation: Y' = In [Y/(100-Y)]. 
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Table 4.5 displays descriptive statistics for the log

odds transformed data. Two distributions were significantly 

skewed and two had significant kurtosis. The ratio of 

largest to smallest variance was 3.3. Compared to the 

bounded but untransformed data set, outliers were 

approximately the same in number (11) but were distributed 

among six cells instead of three cells. In two of the 

distributions outliers were located off the upper tail. Box 

plot shapes were virtually symmetrical. Histograms (Figure 

4.3) were of normal shape with the possible exception of a 

trimodal distribution in the natural loss condition for 

dermatitis. Log-odds transformed data were used in all 

statistical tests. 

'. 

-----_.---_ .. _-- ... 
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Table 4.4. Descriptive statistics for Raw utility Scores 
by Health State and Frame (N=105) 

statistic Natural Loss Iatrogenic Iatrogenic 
(n=36) Loss (n=36) Cost (n=33) 

Darmatitis 

Mean 78.92 67.81 84.03 

Variance 727.34 2107.19 183.78 

Skewness (G1) -1.69 -2.35 -0.91 

Kurtosis (G2) 1. 78 5.10 0.18 

C.V. 0.34 0.68 0.16 

Parkinson's disease 

Mean 70.75 59.44 71.88 

Variance 1063.68 1447.57 442.24 

Skewness (G1) -2.40 -1.73 -0.67 

Kurtosis (G2) 7.06 2.94 -0.91 

C.V. 0.46 0.64 0.29 

Pe12tic ulcer 

Mean 61.92 48.75 62.76 

Variance 882.71 2178.14 517.13 

Skewness (G1) -1.50 -1.81 -0.46 

Kurtosis (G2) 2.26 3.45 -0.76 

C.V. 0.48 0.96 0.36 

Overall 

Mean 70.53 58.67 72.89 

Variance 674.54 1594.25 257.18 

Skewness (G1) -2.00 -2.09 -0.48 

Kurtosis (G2) 4.55 3.88 -0.80 

C.V. 0.37 0.68 0.22 

C.V.' = coefficient of variation (standard deviation I mean) 



176 

Figure 4.1. Histograms of Raw utility Scores by Health state 
and Frame (N=105)8 
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Figure 4.1. (continued) 
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Figure 4.1 (continued) 
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Figure 4.1 (continued) 

THE FOLLOWING RESULTS ARE FOR: 
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Table 4.5. Descriptive statistics for Log-Odds Transformed 
utility Scores by Health State and Frame 

statistic Natural Loss Iatrogenic Iatrogenic 
(n=36) Loss (n=36) Cost (n=33) 

Dermatitis 

Mean 2.05 1.51 2.11 

Variance 3.01 3.42 1.60 

Skewness (G1) -0.62 -1.11 0.32 

Kurtosis (G2) 0.41 1.69 -0.84 

C.V. 0.85 1.22 0.60 

Parkinson's disease 

Mean 1.36 0.88 1.21 

Variance 3.26 1.78 1.42 

Skewness (G1) -0.85 -0.01 -0.12 

Kurtosis (G2) 1.95 -0.71 -1.04 

C.V. 1.33 1.52 0.99 

Peatic ulcer 

Mean 0.69 0.17 0.68 

Variance 2.41 4.64 1.49 

Skewness (G1) -1.08 -0.77 0.19 

Kurtosis (G2) 2.71 0.70 -0.25 

C.V. 2.26 12.55 1.79 

Overall 

Mean 1.36 0.85 1.33 

Variance 1.94 2.15 1.13 

Skewness (G1) -0.28 -0.55 0.27 

Kurtosis (G2) 0.12 0.30 -0.51 

C.V. 1.02 1.72 0.80 

Back-transformed 79.64 70.12 79.15 
'. mean 

C.V. = coefficient of variation (standard deviation I mean) 
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Figure 4.2. Histograms of Log-Odds Transformed utilities by 
Frame and Health state (N=105)8 
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Figure 4.2 (continued) 
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Figure 4.2 (continued) 
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Reliability and Validity of utility Scores 

The reliability of a mean health state utility score 

was computed in two .stages. The omega squared estimate of 

the magnitude of the combined fixed effects (health state, 

frame, and their interaction) was first calculated. The 

value of .099 (an underestimate) indicated that at least 

9.9% of the variance in a health state utility score was 

reliable variance and 90.1% was random variance. The 

reliability of a single judge's score was then adjusted with 

the Spearman-Brown formula to obtain a reliability of 0.92 

for a mean score obtained over 105 judges. 

The discriminant validity of the standard gamble 

instrument was supported by statistically significant 

differences between mean utilities for adjacent health 

states: dermatitis versus Parkinson's disease (F=30.797; 

df=1,102; p<.OOl) and Parkinson's disease versus peptic 

ulcer (F=12.887; df=1,102; p=.OOl). 

Tests of Hypotheses 

Both hypotheses were tested as planned comparisons. 

Prior to hypothesis testing a mixed factorial analysis of 

variance was performed to rule out a health state by frame 

interaction and to obtain an error term for the comparisons. 

The analysis of variance model contained ~wo 

experimental variables (frame and health state) and five 

control variables (interviewer, population (VA or U of A), 
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and history of dermatitis, Parkinson's disease, or ulcer). 

All double and triple interactions bet",een variables were 

included in the model with the exception of those involving 

the between-subjects variables (i.e., frame, population, and 

interviewer) and history of dermatitis, Parkinson's disease, 

or peptic ulcer. Systat® was unable to estimate a model 

with history interactions because a number of cells had 

fewer than two subjects. 

The analysis of variance source table is presented in 

Table 4.6. Because probabilities for univariate repeated 

measures F tests differed little from those for mUltivariate 

F tests, only the former have been reported. The health 

state by frame interaction was not significant; therefore, 

two planned comparisons on marginal means for health state 

frames were conducted with the per test a priori level of 

probability set at .05. 

Hypothesis I 

Greater disutility is assigned to iatrogenic versus 

naturally occurring morbidity when both are framed as 

losses. 

This hypothesis was tested by comparing marginal means 

for natural loss and iatrogenic loss frames in a planned 

comparison t test. The difference between means was 
'. 

statistically significant t (df 90) = 1.766, P (one-tailed) 

= .040. 
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Hypothesis II 

Disutility is reduced when iatrogenic morbidity is 

framed as a cost of improved overall health rather than as a 

health loss. 

This hypothesis was tested by comparing marginal means 

for iatrogenic loss and iatrogenic cost frames in a planned 

comparison t test. The difference between means was not 

statistically significant: t (df 90) = 1.503, P (one-tailed) 

= .068. 

'. 
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Table 4.6. Analysis of Variance Source Table for Log-Odds 
Transformed Health State utility Scores 

Source SS df MS F P 

Between-Subjects Effects 

Frame 18.552 2 9.276 1.847 0.164 

Population 38.397 1 38.397 7.644 0.007 

Interviewer 12.611 1 12.611 2.510 0.117 

Dermatitis Hx 0.474 1 0.474 0.094 0.759 

Parkinson's Hx 0.541 1 0.541 0.108 0.743 

Peptic ulcer Hx 2.025 1 2.025 0.403 0.527 

Frame x Pop 3.807 2 1.903 0.379 0.686 

Frame x Int 0.634 2 0.317 0.063 0.939 

Pop x Int 3.242 1 3.242 0.645 0.424 

Frame x Pop x Int 7.839 2 3.920 0.780 0.461 

Error 452.106 90 5.023 

Within-Subjects Effects 

Health State 47.920 2 23.960 19.123 <.001 

HS x Frame 0.990 4 0.247 0.197 0.939 

HS x Pop 4.127 2 2.063 1.647 0.196 

HS x Int 5.384 2 2.692 2.149 0.120 

HS x Derm Hx 0.180 2 0.090 0.072 0.931 

HS x Park Hx 0.962 2 0.481 0.384 0.682 

HS x Ulcer Hx 0.189 2 0.094 0.075 0.927 

HS x Frame x Pop 2~656 4 0.664 0.530 0.714 

HS x Frame x Int 2.532 4 0.633 0.505 0.732 

HS x Pop x Int 7.008 2 3.504 2.797 0.064 

HS x Frame x Pop 2.181 4 0.545 0.435 0.783 
x Int 

Error 225.528 180 1.253 
'. 

Hx=history; HS=health state; Int=interviewer; Pop=population 
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In six cases the interview was judged to be of poor 

quality. Four of these involved U of A subjects and two VA 

subjects. Three of the subjects had received the gain 

condition and three the loss. Twenty-eight subjects failed 

the manipulation check (Table 4.7). Differences.in the 

proportion of failures between the U of A and VA groups, and 

between the loss and gain groups were not statistically 

significant. 

Table 4.7. Frequency Distribution of Manipulation Check 
Failures by Population Source and Gain/Loss Condition 

8 

b 

Pop Pass Fail 

Gain Loss Total Gain Loss Total 

UA 26 24 50 4 7 118 

VA 18 13 31 6 10 168 

Total 44 37 81 lOb 17b 27 

Yates corrected Chi square for the difference in 
proportion of failures in the UA and VA groups (df 1) = 
2.825, p=.093 

Yates corrected Chi square for the difference in 
proportion of failures in the gain and loss conditions 
(df 1) = 1.778, p=.182 

. --.---- ---_ .. _--- . 
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Description of Experimental Data 

Gain and loss preference scores were change scores. In 

the case of health gains they were the same as the raw 

scores assigned to the health profile. For health losses, 

preference scores were obtained by subtracting the raw score 

for the health profile from 100 (the score for excellent 

health) • 

Descriptive statistics (Table 4.8), histograms (Figure 

4.3), and stem and leaf plots (not shown) for the gain and 

loss conditions over levels of duration and delay 

demonstrated marked nonnormality of distributions in the 2-

day duration cells. Departures were especially severe in 

loss cells. Two-day duration distributions were positively 

skewed, leptokurtotic, and had 3 to 6 outliers per cell. 

Two-month duration distributions had a slight positive 

skewness and 0 to 2 outliers per cell. Three-year duration 

distributions had a slight negative skewness and 0 to 3 

outliers per cell. In the 3-year duration condition, 

distributions of gain cells departed more from normality 

than did those of loss cells. 

Overall, skewness was significant at the 2% (2-tailed) 

level in 9 of 12 gain cells and 9 of 12 loss cells. 

Leptokurtosis was significant at the 1% level in 6 of 12 

gain cells and in 4 of 12 loss cells. The ratio of the 

largest to the smallest cell variance was approximately 4. 
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One subject in the loss condition was an outlier in all 

2-day duration and 2-month duration cells. In three of the 

2-day duration cells the subject's score was more than 40 

points beyond the next closest score. The extremeness of 

these scores suggested that the subject may not have 

understood the rating task; therefore, analyses were 

conducted with and without this case. 

Both a square root transformation (Y' = ~Y+.5) and a 

log transformation (Y' = 10g10(Y+l» were applied to the 

data set with one outlier deleted (Kirk 1982). The log 

transformation was more successful at reducing positive 

skewness and kurtosis in the 2-day duration cells but 

exacerbated negative skewness and kurtosis in the 3-year 

duration cells. Overall there were fewer cells with 

significant· skewness and kurtosis in the log-transformed 

data (log-transformed data: 6 cells with negative skewness, 

4 cells with leptokurtosis; square root-transformed data: 14 

cells with positive or negative skewness, 5 cells with 

leptokurtosis). The number of cells with outliers was 

approximately the same in the two data sets; however, in the 

2-day duration cells there were approximately three times 

more outliers with the square root data than with the log 

data. The ratio of the largest to smallest cell variance 

was approximately 4 in the log-transformed data whereas it 

was approximately 8 in the square root-transformed data • 

.. -. _ .. -------------_._------- ----



The log transformation appeared to be slightly more 

effective at decreasing nonnormality in the data. Log

transformed data were therefore used in all statistical 
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analyses. Descriptive statistics and frequency 

distributions for log-transformed data in groups defined by 

each combination of independent variables are provided in 

Table 4.9 and Figure 4.4 respectively. 

Reliability and Validity of utility Scores 

The reliability of a health state change preference 

score was assessed with an omega squared estimate of the 

magnitude of the combined fixed effects (that is, direction, 

duration, and delay of health state change). Omega squared 

was .692, that is at least 69.2% of the variance in a single 

health state score was reliable variance versus random 

variance. The reliability of a mean rating across 107 

judges was .996. An acceptable reliability of .80 could be 

achieved with. a mean preference score based on two ratings. 

The construct validity of the preference rating scale 

was supported by a significantly higher mean for the 3-year 

duration condition than for the 2-month duration condition 

(F=754.933; df=1,105; p<.OOl), and a significantly higher 

mean for the 2-month duration condition than the 2-day 

duration condition (F=470.107i df=1,105; p<.OOl). 
'. 
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Table 4.8. Descriptive statistics for Raw Health Change 
Preference Scores by Direction, Duration, and Delay of 

Health State Change (N=108) 

2-day gain 
Mean 
Variance 
Skewness (G1) 
Kurtosis (G2) 
2-month gain 
Mean 
Variance 
Skewness (G1) 
Kurtosis (G2) 
3-year gain 
Mean 
Variance 
Skewness (G1) 
Kurtosis (G2) 
2-day loss 
Mean 
Variance 
Skewness (G1) 
Kurtosis (G2) 
2-month loss 
Mean 
Variance 
Skewness (G1) 
Kurtosis (G2) 
3-year loss 
Mean 
Variance 
Skewness (G1) 
Kurtosis (G2) 

o 

10.48 
118.44 

2.23 
5.18 

30.02 
271. 83 

0.61 
-0.40 

77.43 
208.82 
-1.14 
1.84 

10.50 
210.33 

3.71 
16.52 

36.98 
422.02 

0.83 
0.11 

83.32 
163.31 
-0.90 

0.22 

Delay 
1 week 2 months 

10.00 
122.79 

2.15 
4.31 

29.41 
260.17 

0.72 
-0.26 

75.24 
217.73 
-1.15 
1.86 

10.91 
198.73 

4.09 
19.35 

36.61 
413.71 

0.89 
0.12 

80.78 
148.06 
-0.62 
-0.15 

9.30 
121.16 

2.16 
3.88 

28.32 
275.20 

0.87 
0.12 

70.65 
256.08 
-0.93 

0.68 

12.39 
220.09 

3.66 
15.45 

37.39 
432.62 

0.90 
0.02 

78.96 
130.19 
-0.05 
-0.61 

' . 

.. - -.... -- ---------- . ----._._--_._. 

1 year 

7.65 
114.69 

2.39 
5.28 

26.07 
280.56 

0.90 
0.45 

65.30 
407.31 
-0.34 
-0.18 

17.00 
432.04 

2.60 
6.43 

38.70 
442.18 

0.90 
0.27 

79.19 
202.31 
-0.33 
-0.89 
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Figure 4.3. Histograms of Raw Preference Scores by 
Direction, Duration, and Delay of Health State Change 
(N=108) a 
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Figure 4.3 (continued) 
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Figure 4.3 (continued) 
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Figure 4.3 (continued) 
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Figure 4.3 (continued) 
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Figure 4.3 (continued) 
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Figure 4.3 (continued) 

THE FOLIDWING RESULTS ARE FOR: 
CHANGE m 1.000 

PROPORTION PER STANDARD UNIT COUN'l' 
1.0 + 

I 
.9 + 

I 
.8 + 

I 
.7 + 

I 
.6 + 

I *** ••• *.** 10 
.5 + * ••••••• *. 

I * •••• * •••• 
• 4 + •••••••••• 

I *.... *......... *.... 7 
.3 + ••••• •••••••••• * •••• 

I ••••• •••••••••• ** ••• 
• 2 + •••••••••••••••••••• *.... ..•.. 4 

I * •••••••• *.............................. *.... 3 
.1 + •••••••••••••••••••••••••••••••••••••••• ** ••• 

I .* •••••••••••••• *.* •••••••••••••••••••••••••••• * ••• ** •••••• * 1 

5.00 

DUR2DEL2 

THE FOLLOWING RESOLTS ARE FOR: 
CHANGE ~ 2.000 

PROPORTION PER STANDARD UNIT 
1.0 + 

I 
.9 + 

I 
.8 + ••••• 

I ••••• 
• 7 + ••••• 

I •• *.* 
.6 + ••••• 

I .** •• 
• 5 + ••• *. 

I •• * •• 
• 4 + •••••••••• ***** 

I ••• *...... * •••• 
• 3 + •••••••••• * •••• 

I •••••• *........ * •••• 
.2 + * •••••• * .... *.. . .. * .. * ••• 

I ••••• * .... *.... .* ...... *........... . .. *. 
.1 + .* •• *.......... . ..... * ...................... . 

I ••••••••••••••••••••••••••• * ••••••••••••••••••••• * 

71.00 

COUNT 

16 

8 

5 
4 
3 
2 *.... 1 

--------------------------------------------------------~---------------
8.00 " 97.00 

DUR2DEL2 



Figure 4.3 (continued) 

THE FOLLOWING RESULTS ARE FOR: 
CHANGE m 1.000 

PROPORTION PER STANDARD UNIT 
1.0 + 

I 
.9 + 

I 
.8 + 

I 
.7 + 

I 
.6 + 

I 
.5 + 

I ***** 
.4 + ********** 

I ********** ***** 
.3 + ********** ***** 

I *************** ***** 
.2 + ****************************** 

I *********************************** 
.1 + **************************************** 

I **************************************** 
2.00 

DUR2DELJ 

THE FOLLOWING RESULTS ARE FOR: 
CHANGE Q 2.000 

PROPORTION PER STANDARD UNIT 
1.0 + 

I 
.9 + 

I 
.8 + 

I 
.7 + 

I 
.6 + 

I 
.5 + 

I 
.4 + ***** ********** 

I ************************* 
.3 + ************************* 

I ************************* 
.2 + ****************************** ***** 

I *************** •••••••• * ••• * •• ********** 

***** 

.1 + **************************************** ***** 
I ******************.******************************* 

203 

COUNT 

10 
9 
8 

6 
5 
4 
3 
2 

78.00 

COUNT 

8 
7 

4 
3 

***** 2 
***** 1 

-----------------------------------------------------------------------'. 
9.00 97.00 

DUR2DEL3 

---------



Figure 4.3 (continued) 

'UIE FOLLOWING RESULTS ARE FOR: 
CHANGE -

PROPORTION PER STANDARD UNIT 
1.0+ 

I 
.9 + 

I 
.8 + 

I 
.7 + 

I 
.6 + 

I 
.5 + 

I 
.4 + 

I 
.3 + 

I 
.2 + 

I 
.1 + 

I ***** 

1.000 

***** 
********** 
********** 
********** 
********** 
********** 
********** 
********** 

********** 
********** 

************************* 
****************************** 

*********************************** 
*********************************** 

204 

COUNT 

13 
12 

7 

5 
4 
3 
2 

30.00 " 98.00 

DUR3DELO 

THE FOLLOWING RESULTS ARE FOR: 
CHANGE = 2.000 

PROPORTION PER STANDARD UNIT COUNT 
1.0+ 

I 
.9 + 

I 
.8 + 

I ***** 14 
.7 + ***** 

I ********** 12 
.6 + ********** 

I ********** 
.5 + ********** 

I ***** ********** 8 
.4 + ***** ********** 

I ***** ********** 
.3 + ***** ********** 

I ********** ********** 5 
.2 + ******************** ********** 4 

I ***** ******************** ********** 3 
.1 + ***** ***** ******************** ********** 2 

I ***** ********** *********************************** 1 
--------------------------------------------------------~~--------------

48.00 98.00 

DUR3DELO 



Fig\lre 4.3 (continued) 

THE FOLLOWING RESULTS ARE FOR: 
CHANGE = 

PROPORTION PER STANDARD UNIT 
1.0 + 

I 
.9 + 

I 
.8 + 

I 
.7 + 

I 
.6 + 

I 
• 5 + 

I 
.4 + 

I 
.3 + 

I 
.2 + 

I 
.1 + 

I ****. 

1.000 

***** 
******.*** 
********** 
*************** 

****************.*** 
************************* 
****************************** 

**********************************. 
*******.*************************** 
*********.************************* 

205 

COUNT 

11 . 
10 

a 
7 
6 
5 
4 

2 

26.00 98.00 

DUR3DELl 

THE FOLLOWING RESULTS ARE FOR: 
CHANGE = 2.000 

PROPORTION PER STANDARD UNIT COUNT 
1.0 + 

I 
.9 + 

I 
.8 + 

I 
.7 + 

I 
.6 + 

I ***** 10 
.5 + ***** 

I ***** ***** 8 
.4 + ***** ***** 

I ***** ********** 7 
.3 + *--** *-**-***-**-**-*****-*-** 6 

I *--** *-**._----*---****---*._* 
.2 + *--*- ********-*******************-* 4 

I ********** ****************************** 3 
.1 + ***** *-******** ****************************** 2 

I ***** ************************************************** 1 
--------------------------------------------------------~--------------

50.00 98.00 

DUR3DELl 



206 

Figure 4.3 (continued) 
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Figure 4.3 (continued) 
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Figure 4.3 (continued) 

Legend 

Change 1 = gain Durl = 2-day duration DelO = time 0 

change 2 = loss Dur2 = 2-month duration Dell = 1 week 

Dur3 = 3-year duration De12 = 2 months 

De13 = 1 year 

A = location of mean 

( = location of one standard deviation from the mean 

proportion per standard unit scale: a probability density 
scale for distributions having a standard deviation of 1 

'. 
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Table 4.9. Descriptive statistics for Log-Transformed 
Health Change preference Scores by Direction, Duration, 

and Delay of Health State Change (N=107) 

Delay 
0 1 week 2 months 1 year 

2-da~ gain 
Mean 0.91 0.88 0.84 0.72 
Variance 0.14 0.14 0.14 0.16 
Skewness (G1) 0.04 0.23 0.46 0.70 
Kurtosis (G2) -0.44 -0.51 -0.38 -0.26 
2-month gain 
Mean 1.42 1.42 1.40 1.34 
Variance 0.067 0.062 0.068 0.095 
Skewness (G1) -0.53 -0.40 -0.31 -0.65 
Kurtosis (G2) -0.21 -0.19 -0.42 0.26 
3-~ear gain 
Mean 1.89 1.87 1.84 1.80 
Variance 0.009 0.011 0.014 0.029 
Skewness (G1) -2.07 -2.18 -1.73 -1.92 
Kurtosis (G2) 5.32 5.97 3.09 5.71 
2-da~ loss 
Mean 0.86 0.92 0.98 1.04 
Variance 0.123 0.079 0.079 0.156 
Skewness (G1) 0.21 0.42 0.39 -0.05 
Kurtosis (G2) -0.24 0.58 0.60 0.043 
2-month loss 
Mean 1.50 1.50 1.51 1.53 
Variance 0.061 0.055 0.052 0.053 
Skewness (G1) -0.53 -0.27 -0.06 -0.22 
Kurtosis (G2) 0.13 -0.27 -0.68 -0.61 
3-~ear loss 
Mean 1.92 1.91 1.90 1.90 
Variance 0.005 0.005 0.004 0.007 
Skewness (G1) -1.29 -1.01 -0.39 -0.64 
Kurtosis (G2) 1.39 0.74 -0.23 -0.35 

'. 
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Figure 4.4. Histograms of Log-Transformed Preference Scores 
by Direction, Duration, and Delay of Health State Change 
(N=107)8 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 
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Figure 4.4 (continued) 

Legend 

Change 1 = gain Durl = 2-day duration De10 = time 0 

Change 2 = loss Dur2 = 2-month duration Dell = 1 week 

Dur3 = 3-year duration De12 = 2 months 

De13 = 1 year 

A = location of mean 

( = location of one standard deviation from the mean 

proportion per standard unit scale: a probability density 
scale for distributions having a standard deviation of 1 

--- - - - - --------- ---
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Tests of Hypotheses 

Hypotheses III and IV were t.ested as part of a three

way mixed factorial analysis of variance. The analysis of 

variance was conducted on the following sets of log-

transformed data: all randomized cases, without one outlier, 

without the outlier and six cases identified as poor 

quality, and without the outlier and subjects who failed the 

manipulation check. statistical conclusions were robust to 

all variations in the data set. statistical conclusions 

also did not change when the analysis of variance model 

included control variables for interviewer, population 

source, and history of arthritis. The analysis of variance 

source table is presented for the log-transformed data 

without one outlier (N=107) in Table 4.10. Because 

probabilities for mUltivariate F tests differed little from 

those for univariate repeated measures F tests, and did not 

contradict the statistical conclusion for any test, they 

have not been reported in the table. 

Hypothesis III 

Delayed health gains are devalued differently than 

delayed health losses. 

This hypothesis predicted an interaction between delay 

and direction of health state change. The hypothesis was 
'. 

supported by a significant F test for the interaction (Table 

4.10); however, the significance of a higher order 



interaction between direction, delay, and duration may 

preclude interpretation of the double interaction. 

Hypothesis IV 

The direction of a health state change affects 

preferences for delayed short-term changes in health 

differently than it does for delayed long-term changes in 

health. 
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This hypothesis predicted a triple interaction between 

direction, duration, and delay of health state change. The 

hypothesis was supported by the statistical significance of 

the F test for the triple interaction (Table 4.10). 

'. 
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Table 4.10. Analysis of Variance Source Table for Log-
Transformed Health State Preference Scores 

Source SS df MS F 

J3etween-Subjects Effects 
Direction 2.907 1 2.907 6.618 

Error 46.116 105 0.439 

Within-Subjects Effects 
Duration 208.270 2 104.135 895.050 
Dir x Dur 0.253 2 0.127 1.088 

Error 24.433 210 0.116 
Delay 0.170 3 0.057 2.398 
Dir x Del 1.530 3 0.510 21. 522 

Error 7.463 315 0.024 
Dur x Del 0.130 6 0.022 2.007 
Dir x Dur x Del 0.786 6 0.131 12.131 

Error 6.802 630 0.011 

Dir = direction of health change (gain or loss) 
Dur = duration 
Del = delay 

'. 

P 

0.011 

<.001 
0.339 

0.068 
<.001 

0.063 
<.001 
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Figure 4.5. Interaction Plot of Cell Means for Health 
Change Preference by Level of Direction, Duration, and Delay 
of Health Change (N=107) a,b 
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Post-Hoc Analysis 

The nature of the significant triple interaction was 

investigated in post-hoc tests. Tests of simple 

interactions and simple main effects were conducted at a per 

test alpha level of .01. Tests of interaction comparisons 

were evaluated at ~Fcalc (a = .05; df 6,315). Multivariate 

statistics for effects are reported where they do not 

confirm univariate repeated measures statistics. 

Figure 4.5 depicts the triple interaction as a set of 

three simple interactions between direction of health state 

change and delay at each level of duration. Each simple 

interaction was statistically significant (Table 4.11). 

Because it appeared from the interaction plot that the 

simple interaction for the 2-day duration condition was 

greater than for the other two levels of duration an 

analysis of interaction comparisons was conducted. Table 

4.12 shows that the triple interaction was significant for 

the 2-day and 3-year duration comparisons, and for the 2-day 

and 2-month duration comparisons; the interaction was not 

significant for the 2-month and 3-year duration comparisons. 

The triple interaction may also be viewed as two simple 

interactions: the duration by delay interaction for health 

losses and for health gains. Results of statistical 

analyses of these simple interactions are pregented in Table 



4.13. The interaction between duration and delay was 

statistically significant for losses but not for gains. 
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For gains the simple main effect of delay was 

significant (Table 4.14) and in a direction which indicated 

positive devaluation. For losses the simple main effect of ' 

delay was significant for the 2-day and 3-year duration 

losses but not significant for the 2-month duration loss 

(Table 4.15). The 2-day loss was negatively devalued with 

delay whereas the 3-year loss was positively devalued. 

Pairwise comparisons between adjacent delay periods for 

the 2-day health loss showed that the magnitude of the loss 

increased significantly between time 0 and the 1-week delay, 

and between the 1-week and 2-month delays (Table 4.16). 

Means at the 2-month and 1-year delays were not 

statistically different however. 
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Table 4.11. Post-Hoc Analysis of simple Interactions 
between Direction and Delay of Health State change for 2-

day, 2-month, and 3-year Durations 

Source SS df MS F 

2-da~ duration 
Dir x Delay 2.035 3 0.678 20.73 
Error 10.317 315 0.033 
2-month duration 
Dir x Delay 0.205 3 0.068 7.40 
Error 2.908 315 0.009 
3-~ear duration 
Dir x Delay 0.078 3 0.026 7.78 
Error 1. 050 315 0.003 

Dir = direction of health change (gain or loss) 
8 Wilks' lambda = 0.893; df = 3,103; P = .008 

Geisser-Greenhouse corrected p = .006 

P 

<.001 

<.001 

<.0018 

Table 4.12. Post-Hoc Triple Interaction Comparisons between 
Levels of Duration of Health State Change 

Source SS df MS F p 

2-day/2-month duration comparison 
Interaction 0.984 3 0.328 12.394 <.001 <.001 
Error 8.339 315 0.026 
2-month/3-~ear duration comparison 
Interaction 0.030 3 0.010 1.576 0.195 0.580 
Error 2.016 315 0.006 
2-da~/3-~ear duration comparison 
Interaction 1.345 3 0.448 14.031 <.001 <.001 
Error 10.065 315 0.032 

8 simultaneous test procedure adjustment to control family
wise error rate 



Table 4.13. Post-Hoc Analysis of Simple Interactions 
between Duration and Delay for Health Losses and Gains 

Source SS df MS F P 

Dur x Delay 0.717 6 0.120 11.085 <.001 
for Losses 
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Dur x Delay 0.193 6 0.032 2.974 0.0078 

for Gains 
Error 6.798 630 0.011 

Dur = duration 
8 Wilk's lambda = 0.929; df = 6,100; P = 0.276 

Geisser-Greenhouse corrected p =.088 

Table 4.14. Post-Hoc Analysis of simple Main Effect of 
Delay for Health Gains 

Source SS df MS F P 

Delay 4.067 3 1.356 19.059 <.001 
Error 22.404 315 0.071 

'. 
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Table 4.15. Post-Hoc Analysis of Simple Main Effects of 
Delay for 2-day, 2-month, and 3-year Duration Health Losses 

Source SS df MS F P 

2-da~ duration 
Delay 1.030 3 0.343 10.488 <.001 
Error 10.317 315 0.033 
2-month duration 
Delay 0.024 3 0.008 0.865 0.462 
Error 2.908 315 0.009 
3-~ear duration 
Delay 0.019 3 0.006 1.931 0.1248 

Error 1.050 315 0.003 

8 Wilk's lambda = .890; df = 3,103; P = .007 

Table 4.16. Post-Hoc Pairwise comparisons between Adjacent 
Delay Intervals for 2-Day Health Losses 

a 

Source 

o versus 1-week dela~ 
Comparison 
Error 

SS 

0.206 
2.314 

1-week versus 2-month dela~ 
Comparison 0.178 
Error 1.934 
2-month versus l-~ear dela~ 
Comparison 0.246 
Error 5.585 

df 

1 

105 

1 

105 

1 
105 

MS 

0.206 
0.022 

0.178 
0.018 

0.246 
0.053 
'. 

9.334 

9.661 

4.623 

Tukey's critical F (a=.05, dferror=105, 4 means) = 6.938 



CHAPTER FIVE 

DISCUSSION, CONCLUSIONS, AND REC~HMENDATIONS 

Experiment #1: Framing Effects 

Discussion 

The Effect of Etiology: Natural versus Iatrogenic Loss 
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The hypothesis that iatrogenic health losses have 

greater disutility than naturally occuring health losses was 

supported. The effect generalized across the three diseases 

tested. The validity of this statistical conclusion may be 

questionned on the basis that a priori nonorthogonal 

comparisons should be tested with a test statistic which 

controls family-wise error rate (Kirk 1982); however, the 

correct procedure for testing planned comparisons is a 

statistical controversy. In this study we adopted Keppel's 

(1982) philosophy a priori that planned comparisons are 

special and should be evaluated with a sensitive statistical 

test. Family-wise error was controlled by limiting the 

number of comparisons to the degrees of freedom for the 

effect. 

The theoretic foundation for the effect of etiology on 

health state utility lies in the concept of regret, a form 

of negative utility associated with poor decisions. 

Iatrogenic morbidity represents failure to choose a 



treatment alternative without side effects and therefore 

generates regret. Unforeseeable natural morbidity is not 

associated with a decision and therefore cannot generate 

regret. 
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Disappointment is a competing explanation for the 

difference between natural losses and iatrogenic losses. 

Both scenarios had the capacity to generate disappointment 

arising from failure to achieve the expected outcome. In 

the iatrogenic morbidity scenario a level of expectation 

could have been set by the social comparison provided, that 

is, that others were not experiencing side effects from 

their medication. In the natural loss scenario the level of 

expectation could have been set by the person's good health 

up until the time of the illness. 

The amount of disappointment generated by the 

iatrogenic loss scenario would have had to have been greater 

than that generated by the natural loss scenario in order to 

explain the difference in the means. If anything, one would 

expect the disappointment associated with iatrogenic 

morbidity to be less because the very taking of medication 

implies that the person has some chronic disease or 

predisposition to disease and therefore should have lower 

health expectations than a person with no known prior 

disease. The argument for the role of regret~in explaining 

the effect of etiology is stronger: regret is likely in the 
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iatrogenic loss scenario and not possible in the natural 

loss scenario. 

Framing Iatrogenic Morbidity as a cost Versus a Loss 

The hypothesis that the disutility of an iatrogenic 

health loss is reduced by framing morbidity as a cost of 

overall health improvement was not supported. A power 

analysis was therefore conducted according to procedures 

outlined by Cohen (1988). The power of a one-tailed t test 

at an alpha level of .05 to detect a true difference of the 

magnitude found between the iatrogenic loss and iatrogenic 

cost means was .22, a level considerably less than the 

commonly prescribed level of .80. The effect size was .21 

whereas the effect size in th~ pilot study was .44. An 

effect size of .2 is considered small and one of .5 is 

considered medium. 

An omega squared estimate of the magnitude of effect 

for each comparison was also calculated according to 

formulae provided by Dodd and Schultz (1973). In a repeated 

measures design it is not possible to obtain a precise 

estimate of magnitude of effect; therefore an underestimate 

and overestimate are provided. For the comparison of 

natural loss and iatrogenic loss the magnitude of effect 

estimate was .010 to .012. For the comparison of iatrogenic 

loss to iatrogenic cost the magnitude of effect estimate was 

.006 to .007. These values represent a small magnitude of 



effect (.01 = small; .06 = medium omega squared (Keppel 

1982». 
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The small effect size (and magnitude of effect) 

appeared to be due to both the weakness of the intervention 

and to high intersubject variability. Compared to the pilot 

study results (reported in Table 3.2) differences between 

means were smaller and standard deviations were larger. In 

the pilot study (N=11) an analysis of variance on the same 

three diseases and frames as used in the main study produced 

a mean square for the framing effect of 5637 and a mean 

square error of 404. The same analysis performed on raw 

scores (trimmed to a minimum score of 0) for 105 subjects 

produced a mean square for the framing effect of 1845 and a 

mean square error of 1149. 

Further evidence pointing to the excessive size of 

error variance is provided by the difference in statistical 

conclusions for the framing and health state effects. The 

difference between iatrogenic cost and loss frame means was 

approximately 9 points on a 100 point scale; differences 

between adjacent health states were of similar magnitude 

11 points between dermatitis and Parkinson's disease, and 12 

points between Parkinson's disease and peptic ulcer. 

Because the framing effect was evaluated with a between

subjects error term which was more than four ~imes greater 
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than the within-subjects error term, the framing effect was 

not significant whereas the health state effect was. 

other Findings 

Aside from a health state effect the only other 

significant effect in the analysis of variance was the 

population source. utility scores were lower in the VA 

group than in the U of A group after controlling for 

experience with the test health states. One explanation for 

this effect is that the VA group was significantly older 

than the U of A group (mean age of 38 versus 67 years). 

Even though the hypothetical scenarios asked subjects to 

consider themselves to be 50 years old, those who had never 

experienced that age would not necessarily have been able to 

estimate the preferences of a 50-year old and may have 

relied on their own preferences. Mitigating against this 

explanation is the low correlation between health state 

utility (collapsed across diseases) and age (Pearson r = 

-.165). The correlation between population source and 

health state utility was much higher (multiple r = -.320) 

suggesting that an additional effect was operating. 

Mo~eover, when age was added as a covariate to the analysis 

of variance the population effect remained (p=.004) and the 

age effect was not significant (p=.137). 
'. 

Another explanation for the population effect is that 

individuals associated with a hospital either as patients or 
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volunteers have a different view of the adversity of 

disease, and that this view is independent of either their 

age and/or direct experience with the health states for 

which utilities are obtained. 

Yet a third explanation of the population effect is 

that interviewers' expertise increased as more subjects were 

interviewed. Since the VA subjects were interviewed after 

the U of A subjects, this increased expertise may have 

manifested as a population effect. The extent of the 

interviewer training program was intended to guard against a 

learning effect of this nature. Furthermore, a population 

effect was not found in the time preference study even 

though interviewers had a greater opportunity to influence 

subjects' responses. 

Conclusions 

The etiology of a health state affects its utility. 

More specifically, people consider drug-induced morbidity to 

be worse than morbidity of unknown etiology. This effect is 

generalizable across three diseases differing in severity 

and in organ system affected. It is not generalizable to 

the clinical environment since the study was conducted with 

hypothetical scenarios containing limited disease 

information. The decrease in utility induced by 
'. 

iatrogenesis is consistent with the operation of decision 

--- --- --------
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regret and therefore supports regret theory as a descriptive 

theory of decision making. 

The nonsignificance of the difference in mean utilities 

when a dr~g-induced illness was framed as a cost of overall 

improved health and as a loss of health fails to provide 

support for a framing effect as predicted by prospect 

theory. Framing effects have been consistently found in 

other empirical work. Loss/gain framing effects have been 

reported with choices of monetary gambles, and choices of 

medical treatments varying in survival rates (Tversky and 

Kahneman 1981; McNeil et a1. 1982; O'Connor et a1. 1985; 

O'Connor 1989; Marteau 1989; Mazur and Hickman 1990); 

loss/cost framing effects have been reported for decisions 

to purchase insurance and lottery tickets (Kahneman and 

Tversky 1984). 

The statistical power level of .22,·the practical 

importance of the size of the difference in mean health 

state utilities for loss and cost framing groups, and the 

magnitude of the intersubject variability in utility ratings 

indicates that the most likely reason for failure to find a 

framing effect was lack of statistical power. 

Recommendations 

Methodological Refinements 

The strength of the intervention in the iatrogenic loss 

frame should be increased. The reference point used to 
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establish the loss frame was a social comparison level: "The 

people you know who are taking other drugs for this 

condition are not having side effects". Social norms may 

not be a powerful reference point when it comes to drugs. 

The intervention may be more effective if explicit 

expectations are stated in the scenario much as they were 

for the iatrogenic cost scenario, for example, "You didn't 

expect this to happen because you have always tolerated 

drugs quite well". 

The nonnormality of the data, the high within-cell 

variance, and the unreliability of a single utility score 

may indicate instrumentation problems which should be 

rectified prior to further use. Alternatively, they may be 

due to the nature of the populations studied or to the 

nature of the construct of health state utility. 

Nonnormality was due in part to the extreme scores for 

states rated worse than death. Seven subjects rated the 

least desirable health state worse than death, which is 

surprising given the mild to moderate nature of the 

conditions. Based on subjects' comments, the extremely 

short span of life (3 months) on which the chronic state 

assessment was based affected perception of the quality of 

the health state. Their rationale was that life expectancy 

was so short that the prospect of morbidity of any type was 

intolerable. This effect was also noted in an experiment 
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conducted by Sutherland et al. (1982). Two of twenty 

subjects (physicians and scientists) found 3 months in one 

of the dysfunctional health states to be "too short to be 

worth living out in comparison with 8 years" in the state. 

Perhaps for some individuals there is a "minimum endurable 

time" variable like the "maximum endurable time" variable 

which was proposed to account for another observation in the 

same experiment that as the duration of survival increased 

or the state under consideration became more dysfunctional a 

higher proportion of individuals preferred immediate death 

over any additional time spent in a dysfunctional state 

(Sutherland et al. 1982). 

Reducing the extremeness of scores for states rated 

worse than death improved the distributions but-did not 

achieve an approximation of normality; therefore, other 

factors were operating. Large within-cell variances could 

have accounted for both leptokurtosis and the marked ceiling 

effect when group means were over 70. The question is 

whether high variability was due to heterogeneity induced by 

pooling samples from two diverse populations, to 

heterogeneity in either subsample, to defects in the 

instrument or interview protocol, or to the lack of 

specificity in health state descriptions. 

Comparison of descriptive statistics for~each subsample 

and the total sample revealed that cell variances in the 
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total sample were midway between those for each subsample. 

pooling the two subsamples therefore had not increased the 

combined sample variance. 

Except for dermatitis framed as an iatrogenic cost, 

within-cell variances were larger in the VA group. Several 

characteristics of the VA group could have been responsible 

for greater heterogeneity in health state utilities: higher 

mean age and greater variation in age, lower level of 

education, greater experience with the test health states, 

and greater variation in perceived health status. 

Although the reliability of a single utility score was 

low in this study, this could be attributed to high 

intersubject variability. In studies in which between

subjects variance was considered to be reliable variance, as 

it is in classical test theory, reliability coefficients for 

all three utility assessment techniques have, for the most 

part, been above .80. Therefore, it is unlikely that the 

standard gamble technique in this study introduced error 

variance which inflated within-cell variances. 

Unreliability may also be introduced if treatments are 

not implemented in a standardized manner. The training 

program for interviewers was designed to control this source 

of error variance; however, tapes of study interviews 

revealed some inconsistencies in administration of the 

interview protocol. In the future, taping and reviewing 



each interviewer's four to six practice interviews may 

assist in detecting and rectifying this problem prior to 

beginning a study. 
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A final explanation for high within-cell variances is 

that the health state descriptions provided insufficient 

detail about health states, leaving too much to the 

imagination of individual subjects. Health state scenarios 

described physical dysfunction and symptoms. Variance might 

be reduced by providing more detail about how a health state 

interferes with the activities of daily living, for example, 

the itchiness of your rash keeps you from sleeping well. 

Care must be taken not to use so many attributes as to 

exceed human information processing capabilities. 

Reliability of measures would then suffer. 

To summarize the above discussion, suggested 

improvements for instrumentation include: (1) make the 

duration of health states long enough to eliminate the 

"minimum endurable time" effect, (2) provide more detail 

regarding activities of daily living in the health state 

descriptions, and (3) tape interviewers' practice interviews 

with friends and colleagues, and provide feedback on their 

technique. 

Another methodological problem was that the 

manipulation check question did not perform adequately. The 

problem appeared to be with the choice option intended to 
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represent iatrogenic loss: most subjects in the iatrogenic 

loss group chose the option representing iatrogenic cost. 

In the loss group those who passed the check had higher 

utility scores than those who failed; therefore, passing the 

check did not necessarily mean adoption of the manipulation. 

The correct response to the question might be clearer 

if health expectations are explicitly stated in each health 

state scenario. Expectations in the natural loss and 

iatrogenic loss scenarios were implied by providing 

reference points in the form of the status quo and a social 

comparison respectively. In the iatrogenic cost scenario 

the reference point was an explicitly stated belief. 

stratification for population, interviewer, and history 

of an experimental health state did not increase the 

efficiency of the experiment sufficiently to merit inclusion 

of these variables in future research studies. Relative 

efficiency was estimated by the ratio of the between

subjects error variance, when control variables were absent 

from the model, to the between-subjects error variance when 

they were present in the model (Fleiss 1986). The 

calculated ratio of 105% was less than the criterion value 

of 130%. 

suggested Future Research 

The major research recommendation from this study is 

that the experiment be repeated with more power. The 
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difference of 9 utility units between means for iatrogenic 

loss and cost frames approximates a practically important 

difference (Furlong et ale 1990). Furthermore, the 

difference was in the predicted direction, that is, costs 

had higher utilities than losses. To achieve more power a 

larger and more homogeneous sample, a stronger intervention, 

and more detailed health state descriptions are recommended. 

Methods for controlling "minimum and maximum endurable time" 

variables should be sought. 

Kahneman and Tversky (1982) and others have suggested 

that the regret associated with failure to act (a foregone 

gain) is often less intense than the regret associated with 

the failure of an action (loss); and that this difference 

accounts for reluctance to change behavior. Underweighting 

of a foregone health gain relative to a health loss may 

explain health behaviors such as unwillingness to undertake 

preventive therapies with certain and/or uncertain harmful 

sequelae. For instance, some people choose to forego 

vaccination because of its immediate discomfort and/or its 

small risk of an allergic reaction or being innoculated with 

the infection. The comparison between a foregone gain and 

an iatrogenic loss would therefore be interesting to 

investigate in a drug therapy context. 

The phenomenon of "minimum endurable time" bears 

exploration perhaps using a process tracing technique in 
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which subjects are asked to verbalize their thoughts as they 

rate health states of varying duration. Similarly, the 

influence of a person's life experience with disease, either 

direct or indirect, on his or her assessment of health state 

utilities is worthwhile investigating. 

Implementation of Findings 

Health state classification systems (health status 

instruments) with standard utility scores should take 

etiology into consideration. Two sets of standard scores 

could be developed -- for iatrogenic and for naturally 

occurring health states. The decision maker could then 

decide whether regret due to iatrogenesis is an appropriate 

component of the decision calculus. For the individual 

patient making a treatment choice this amounts to deciding 

whether psychological satisfaction is as important an 

outcome as health improvement. For health policy decisions 

made on behalf of others (payers and recipients of care), 

questions arise as to who should make this decision and 

whose psychological satisfaction should be used. 

While for some decisions the way to proceed may not be 

clear, the advantage of the two score system is that it 

makes the operation of regret on health state utility 

explicit. Raters who have contextual information about 

health outcomes, such as subjects in clinical trials who 

rate their own health state and patients participating in 
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clinical decision analyses who have choice outcomes 

explained to them, have the opportunity to consider decision 

regret in their utility assessments. The discrepancy 

between these asesssments and those obtained from 

contextless health state descriptions has not been 

recognized to this point. 

'. 



Experiment #2: Time Preference 

Discussion 

summary of Findings 
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The hypothesis that the direction and delay of a health 

state change would affect preferences for short-term changes 

'differently than long-term changes was supported by a 

statistically significant interaction between direction, 

duration, and delay of health state change. Tests of simple 

interactions and simple main effects confirmed the trends in 

devaluation with time delay which were predicted by the 

theory of intertemporal choice and prospect theory. 

The simple interaction between direction and delay of 

health state change was significant at each level of 

duration (2 days, 2 months, or 3 years). The nature of the 

interaction was as predicted: gains were devalued more than 

losses. This finding indicated that the loss frame was a 

sufficient condition for attenuation of the positive 

devaluation of a delayed health outcome. 

For health gains, the presence of a simple main effect 

for delay (positive devaluation) but the absence of a 

significant simple interaction between duration and delay 

demonstrated that a fleeting duration was not a sufficient 

condition to attenuate positive devaluation with delay. The 

presence of a significant duration by delay interaction for 

losses was evidence that duration affected devaluation only 



if the health state change was a loss; that is, the loss 

frame was a necessary precondition to attenuation of 

devaluation induced by fleetingness. 
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The pattern of significant negative devaluation of the 

2-day duration loss, nonsignificant devaluation of the 2-

month loss, and significant positive devaluation of the 3-

year loss represented an inverse relationship between 

duration of the health loss and extent of attenuation of 

positive devalution. 

To summarize the nature of the effect of direction and 

duration on the devaluation of delayed health changes: 

(1) A loss frame was sufficient condition for attenuation of 

the positive devaluation of a delayed health outcome. 

(2) "Fleetingness" was not a sufficient condition for 

attenuation of positive devaluation. 

(3) Shortening the duration of a health outcome attenuated 

positive devaluation for losses only; in other words, the 

effects of direction and duration of health state change on 

preference for delayed health outcomes were interactive. 

Theoretical Interpretation 

The positive devaluation observed with health gains 

means that subjects preferred to experience a health gain 

sooner rather than later. The negative devaluation observed 
'. 

with the fleeting health loss means that subjects preferred 

to get it over with. The finding of attenuation of positive 
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devaluation for health losses is compatible with the 

operation of anticipation utility as proposed in the theory 

of intertemporal choice. Waiting for an aversive event 

generates negative anticipation utility, due to dread and 

anxiety, which offsets the consumption utility which might 

be gained from postponing it. It may therefore become less 

desirable to postpone an unfavorable event (attenuation of 

positive devaluation) or it may even be desirable to get an 

unfavorable event over with as soon as possible (negative 

devaluation). 

Greater positive devaluation of health gains than 

health losses may be explained by attributing greater 

vividness to health losses. In the theory of intertemporal 

choice, consumption events of greater vividness generate 

more anticipation utility and therefore are devalued to a 

lesser degree when delayed. It is noteworthy that 

preferences for health gains and losses did not differ 

significantly in the immediate onset condition as prospect 

theory would suggest, but became increasingly larger with 

delay as the theory of intertemporal choice predicts for 

outcomes differing in vividness. 

It is possible that the greater vividness of health 

losses was an artifact of the use of hypothetical scenarios. 

The health loss scenario described a well pe~son who 

acquired an illness, a sequence of events which the 
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relatively healthy sample of subjects may have more readily 

identified with than the health gain scenario in which an 

ill person experienced excellent health for a period of 

time. 

Greater positive devaluation of delayed health gains 

relative to delayed health losses may also be explained by 

the experience of frustration rather than savoring when 

awaiting a health gain. Negative anticipation utility from 

frustration would enhance the positive devaluation of 

delayed gains. The degree of this enhancement, however, 

should depend on the duration of the health gain. In this 

study the positive devaluation of a health gain was 

independent of its duration. 

Negative devaluation of the fleeting health loss 

increased up to the 2-month delay interval then plateaued. 

This finding is compatible with the prediction of the theory 

of intertemporal choice that anticipation utility is maximal 

at short and moderate time delays. 

Planning is a factor which could compete with 

anticipation utility as an explanation of attenuation of 

positive devaluation (Loewenstein 1987). Planning provides 

an incentive for delay when preparations can be made that 

will diminish a loss in consumption utility or enhance a 

gain in consumption utility. The opportunity~to plan will 

therefore enhance the positive devaluation of losses and 
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attenuate the positive devaluation" of gains. Planning would 

threaten the validity of anticipation utility as the 

explanation for the attenuation of positive devaluation were 

it to occur with health gains. It is not a competing 

explanation for the attenuation of positive devaluation 

which occurred with health losses in this research. 

Planning is more likely for longer duration health 

losses and for shorter duration health gains. In the former 

case we plan so that we will be able to get along without 

certain capacities for a while; in the latter we plan 

because we have a limited time period in which we can do 

things we have not been able to do because of ill health. 

In this research, a planning effect may have contributed to 

the positive devaluation of the 3-year health loss. 

Classical discounting also predicts variation in 

devaluation with duration of the health event because 

increasing the duration of a health gain or loss increases 

its magnitude. If a constant discount rate, say 10%, is 

applied to delayed health states then longer duration states 

will fall more in absolute value than will shorter duration 

states. In other words, the devaluation rate (i.e., the 

value change per unit of time) will decrease as duration 

decreases. Classical discounting, however, does not predict 

negative discounting as was observed with the~2-day duration 

health losses. Furthermore, classical discounting was not 



observed for health gains where there was no significant 

change in the devaluation rate at different durations. 

Comparison with Other Empirical Work 

In a test of his theory of intertemporal choice 
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Loewenstein (1987) found that two vivi~, fleeting outcomes, 

a kiss and an electric shock, were negatively devalued with 

delay whereas monetary (non-vivid) gains and losses were 

positively devalued. Negative devaluation of the kiss 

increased up to a 3-day delay, then had declined by the 1-

year delay; by the 10-year delay the kiss had been 

positively devalued relative to time o. 

The valuation profile for the electric shock was very 

similar to that observed for the 2-day health loss in this 

study. The disutility of the electric shock increased with 

delay through to the 10-year delay period. Profiles for a 

loss or gain of $4 exhibited classical positive discounting 

similar to that observed in this study with health gains. 

Therefore, results obtained in this study of health gains 

and losses are compatible with those found by Loewenstein 

with vivid and nonvivid consumption goods. 

The results of this study are also consistent with the 

finding that monetary gains are discounted at a higher rate 

than losses (Thaler 1981; Benzion et ale 1989). They do 

not, however, support an inverse relation between the size 

of the health outcome and the discount rate as reported in 
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research with monetary outcomes (Thaler 1981; Benzion et ale 

1989). If lower discount rates were applied to longer 

duration health states then differences in rates of 

devaluation for different duration states would be lessened; 

however, positive devaluation would always be the result. 

Therefore, discount rate dependency on the size of the 

outcome may account for the similar devaluation of health 

gains of varying duration but it does not account for the 

pattern of devaluation trends seen with losses of varying 

duration and, in particular, for the negative devaluation of 

fleeting losses. Neither of the studies which reported the 

relationship between size and discount rate reported 

negative discount rates; however, the shortest delay 

interval tested was three months. 

Conclusions 

The first research conclusion is that delayed health 

gains are devalued more than delayed health losses. This 

conclusion is compatible with previous research on monetary 

gains and losses, and with the compensation model of 

discounting (Benzoin et ale 1989), the endowment effect 

(Thaler 1981), and the theory of intertemporal choice 

(Loewenstein 1985,' 1987). 

The second research conclusion is that a health gain is 
'. 

positively devalued with delay; that is, its value decreases 

with delay. This positive devaluation is independent of the 
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duration of the health gain. This conclusion is consistent 

with an interpretation of health gains as nonvivid events. 

A third conclusion is that the devaluation rate for a 

delayed health loss is dependent on the duration of the 

loss. Negative devaluation (that is, an increase in 

absolute value with delay) occurs with a fleeting health 

loss. This conclusion is consistent with the theory of 

intertempora1 choice and previous empirical work with vivid, 

fleeting events. 

Together the research conclusions support the validity 

of Loewenstein's theory of intertempora1 choice for 

explaining preferences for delayed health outcomes. 

However, the conclusions and support for the theory are 

limited to preferences elicited by hypothetical health 

scenarios involving a single disease state. Conclusions are 

also limited to certain rather than uncertain health 

outcomes. 

Recommendations 

Methodological Refinements 

Several methodological improvements can be suggested. 

The manipulation check should be revised. The fact that 

one-third of subjects failed the check, and yet removal of 

those subjects from the analysis had no effect on results, 

suggests that the question did not assess adoption of the 

intended manipulation. The problem existed with both 
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response options since there was no statistically 

significant difference in the proportions of failures in the 

loss and gain groups. 

A second recommendation is to improve the method of 

preference measurement. Comments from subjects indicated 

that they found the rating task (the feeling thermometer) 

more difficult than the choice task (the chance board) when 

both were used to evaluate health states in the first 

experiment. In the time experiment there was the added 

difficulty of considering two quantitative dimensions 

(duration and delay of a health loss or gain) 

simultaneously. These difficulties were recognized by 

including instructions in the interview protocol for 

interviewer intervention. The risk of this approach is that 

the interviewer may bias responses. In spite of the 

assistance provided to subjects interviewers judged six 

subjects as being very confused. 

Suggested Future Research 

The generalizability of findings should be tested with 

additional disease states. Arthritis is both a well 

understood and striking condition because of its prevalence 

and its capacity to interfere with a number of activities of 

daily living. other diseases may not perform as well with a 
'. 

hypothetical scenario methodology. FUrthermore, whether the 

time preference effects extend to diseases varying in 

-. -- ---_ .. _------------- ----
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severity and affecting different physical, mental, 

emotional, or social functions is a question which should be 

pursued. Ideally time preference for health should be 

tested in people who have a disease or who are at risk of 

developing one, either from iatrogenic or non-iatrogenic 

causes. 

Treating the time variables as quantitative rather than 

qualitative independent variables affords additional 

research possibilities. Variance in time preference rates 

across individuals could be examined by fitting a regression 

model for each subject and assessing the variance in 

regression coefficients. Also the shape of the response 

function could be determined. Is it exponential as 

classical discounting suggests or a more concave hyperbolic 

relationship as Ainslie's theory of impulsiveness suggests? 

Loewenstein's theory also draws on anticipation utility 

to make predictions about uncertain or probabilistic 

outcomes: an uncertain outcome should be discounted less 

than its certainty equivalent (that is, a certain outcome 

with equivalent expected utility) but more than the same 

outcome were it certain to occur. A logical extension of 

this research would be to test these predictions with 

uncertain health outcomes. 
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Implementation of Findings 

Differences in time preference rates for health losses 

and gains, and in the case of losses, for states of varying 

duration, recommend the incorporation of individual time 

preference rates in cost-utility analyses of health 

programs. Lipscomb's two-step discounting model provides a 

method for doing this. 

In less structured decision making in the clinical 

setting, differential time preference for health gains and 

losses recommends that physicians present time profile 

information for both expected benefits and adverse effects 

to patients participating in the choice of their medical 

therapy. That the time profile of health benefits alters 

the choice of treatment recommended by clinical decision 

analysis has already been demonstrated (McNeil et al. 1978). 

Prior to implementation of these recommendations it 

must be established that the differences in devaluation 

rates for delayed gains and losses, and for delayed losses 

of varying duration, are significant enough to make a 

difference to treatment choices. 

Differential discounting of delayed health gains and 

losses has implications for the content of health promotion 

messages. Messages which emphasize future health losses 

that are likely to result from behaviors such~as smoking, a 

sedentary lifestyle, or noncompliance with medication may be 
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more effective than messages that emphasize retention of 

health or future health gains (such as iiving longer) 

expected from present-day sacrifices (losses) in lifestyle. 

This persuasional strategy has the greatest chance of 

success if the natural vividness of health losses is 

enhanced through the use of vivid descriptions in which 

consequences are expressed in terms of concrete losses of 

present capacities such as driving a car or feeding and 

dressing oneself. 

Summary 

This research examined the effects of two aspects of 

health state context, etiology and delay in onset, on health 

state preferences. The research makes three contributions. 

First, it extends tests of regret theory, of a prospect 

theory-deriv~d loss/cost framing effect, and of the theory 

of intertemporal choice to the health domain. Second, it 

provides evidence through experimental manipulations that 

decision regret and anticipation utility can affect health 

state preference. Third, it extends Loewenstein's theory of 

intertemporal choice to include an interactive effect of the 

vividness and duration of a future consumption event on the 

event's present value. 

The research findings have implications for the conduct 
'. 

of economic evaluat~ons. If satisfaction with a decision is 

adopted as the criterion by which the rationality of 
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decisions is judged, then scoring systems for health status 

instruments should adjust for the differential utility 

assigned to morbid health states which are treatment

induced. Similarly, the conventional practice in economic 

evaluation of using a constant discount rate to obtain a 

present value for future health outcomes is not 

descriptively valid and therefore should be reevaluated. 

Discounting models which accomodate individual time 

preference seem to offer a superior approach. 

This research therefore addressed the identified need 

in medical technology assessment for improving methods for 

measuring the value of changes in health status and quality 

of life. The improvements recommended are specific to 

health state utility assessment, one approach to measuring 

the health-related quality of life outcomes resulting from 

medical care. 
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APPENDIX A 

HEALTH STATE FRAMES 

IN THE PEPTIC ULCER SCENARIO 

260 

'. 



NATURAL 

LOSS 

FRAME 

IATROGENIC 

LOSS 

FRAME 

IATROGENIC 

COST 

FRAME 
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You have sharp stomach pain and burning that lasts most 

of the day. Sometimes the pain wakes you up at night. 

Liquid antacids give you relief some of the time. 

You have not had this problem before and you have no idea 

what caused it. You were feeling well until this happened. 

You have sharp stomach pain and burning that lasts most 
of the day. Sometimes the pain wakes you up at night. 
Liquid antacids give you relief some of the time. 

You have not had this problem before now. Your doctor 
has told you that this is a side effect of a drug you are 
taking. The people you know who are taking other drugs 
for this condition are not having side effects. 

You have sharp stomach pain and burning that lasts most 
of the day. Sometimes the pain wakes you up at night. 
Liquid antacids give you relief80me of the time. 

You have Dot had this problem before now. Your doctor 
has told you that this is a side effect of a drug which you 
are taking. You think that a person has to expect some 
side effects whenever they take a drug. 
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APPENDIX B 

HEALTH STATE DESCRIPTIONS 

'. 
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Dermatitis 

You have red, flaky, and itchy patches of skin on your hands 

and forearms. 

Parkinson's disease 

You move slowly and have difficulty changing positions like 

getting up from a chair. You have trouble keeping your 

balance while walking. Your hands shake slightly when they 

are at rest. 

Peptic Ulcer 

You have sharp stomach pain and burning that lasts most of 

the day. sometimes the pain wakes you up at night. Liquid 

antacids give you relief some of the time. 

Excellent Health 

You are in excellent health physically, emotionally, and 

mentally. 



APPENDIX C 

GENERAL LIFE CIRCUMSTANCES 

FOR HEALTH STATE SCENARIOS 

'. 
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General Life Circumstances 

You are 50 years old. You are married and have children 

but none of them live with you. You have good health care 

and disability insurance so your health care costs don't 

worry you. 

'. 
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APPENDIX D 

RESPONSE BOOKLET FOR DATA COLLECTION 

Adapted from Guide to Design and Development of Health-State 
utility Instrumentation (Furlong et ale 1990~ with the 
permission of the authors 



CONTEXT EFFECTS IN HEALTH STATE UTILITY ASSESSMENT STUDY 

INTERVIEW RESPONSE BOOKLET 

Respondent 1.0: 

Male/Female: 

Interviewer: 

start Time: p.m./a.m. 

Date: 

Assigned experimental condition: 

Exercise #1: NL, IL, or Ie 

Exercise #2: G or L 

Finish Time: 

'. 

1 
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EXERCISE '1 

TABLE 1: FEELING THERMOMETER 

THERMOMETER SCORE 

Temporary Chronic 

Excellent Health 100 100 

Dot 

Triangle 

Square 

Table 1 finished at _______ a.m./p.m. 

2 

STANDARD GAMBLE SCORE 
(FOR CODING PURPOSES: 
DO NOT RECORD DATA) 

Temporary Chronic 

100 100 

'. 



DOT SYMBOL STATE 

EXERCISE '1 
TABLE 2: CHANCE BOARD 

(Circle order of assessment: chronic 
state or 1st or 2nd temporary state) 

RECORD SCORE INDICATED ON BOARD = 

OR 

? - PROMPT "Why did you choose a 100% chance of health 
state B rather than a 100% chance of excellent 
health?" 

RECORD VERBATIM RESPONSE: 

TRIANGLE SYMBOL STATE (Circle order of assessment: 
chronic state or 1st or 2nd 
temporary state) 

RECORD SCORE INDICATED ON BOARD = 

OR 

? - PROMPT "Why did you choose a 100% chance of health 
state B rather than a 100% chance of excellent 
health?" 

RECORD VERBATIM RESPONSE: 

'. 

3 
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SQUARE SYMBOL STATE (Circle order of assessment: chronic 
state or 1st or 2nd temporary state) 

RECORD SCORE INDICATED ON BOARD = 

OR 

? - PROMPT "Why did you choose a 100% chance of health 
state B rather than a 100% chance of excellent 
health?" 

RECORD VERBATIM RESPONSE: 

Table 2 completed at ________ _ a.m./p.m. 

4 
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THESE ARE THE HEALTH STATES WHICH YOU JUST EVALUATED: 

Blue Dot 

You have red, flaky, and itchy patches of skin on your hands and 
forearms. 

Blue Triangle 

You move slowly and have difficulty changing positions like 
getting up from a chair. You have trouble keeping you balance 
while walking. Your hands shake slightly when they are at rest. 

Blue Sauare 

You have sharp stomach pain and burning that lasts most of the 
day. Sometimes the pain wakes you up at night. Liquid antacids 
give you relief some of the time. 

PLEASE CIRCLE THE LETTER FOR THE STATEMENT WHICH COMES CLOSEST TO 
DESCRIBING HOW YOU THOUGHT ABOUT THESE HEALTH PROBLEMS AS YOU 
RATED THEM. 

a) I had a loss of health for which I had no explanation. 

b) My health was worse because of a drug I was taking. 

c) I had a health problem because of a drug I was taking but it 
was a necessary price to pay in order to be in better health 
overall. 

5 



EXERCISE 12 

TABLE 3: FEELING THERMOMETER 

HEALTH STATE 

Excellent Health 

020 (red square) 

1W2D (yellow square) 

2M2D (green square) 

1X2D (orange square) 

02M (red triangle) 

1W2M (yellow triangle) 

2M2M (green triangle) 

1X2M (orange triangle) 

03X (red circle) 

1W3X (yellow circle) 

2M3X (green circle) 

1X3X (orange circle) 

Condition X for 5 years 

THERMOMETER SCORE 

100 

Exercise #2 (Table 3) finished at ______ a.m./p.m. 

6 

-- .... --. -_._--
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When you were trying 
health situations 
days, two months, 
situations as: 

to rate the desirability of the first three 
an immediate change in health lasting 2 

or 3 years -- were you thinking of those 

a) an improvement in health OR b) a worsening of health 

for the imaginary, 50 year-old person that you were supposed to 
be? 

7 



DEMOGRAPHICS QUESTIONNAIRE 

1. What is your age? 

2". What is the highest level of formal education you have 
completed? 

Some elementary schooling 

Elementary school completed 

Secondary school graduation certificate 

( Post-secondary school certificate or diploma 
e.g., Junior or community College degree 
(specify) 

Bachelor's or professional degree e.g., M.D., D.D.S. 

Post-graduate degree (specify) 

other (specify) 
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3. Do you think you have had any of the conditions on the cards 
which you rated? Refer to the cards placed in front of you to 
refresh your memory. 

( blue dot 

( blue triangle 

( blue square 

( Condition X 

( I have had none of these conditions 

4. Have you ever been under a physician's treatment for any of 
the following conditions: 

( 

( 

( 

( 

( 

Arthritis? 

Peptic, gastric, or duodenal ulcer? 

Parkinson's disease? 

a skin condition other than acne? 
'. 

I have not been treated for any of the above diseases. 

8 
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In general, would you say that your health is: 

1 Excellent 

2 Very Good 

3 Good 

4 ( ) Fair 

5 ( ) Poor 

Please circle the number that best describes whether each of 
the following statements is true or false for you. 
(Circle One Number on Each Line) 

':Y~ 
"<.1

0 
~ 

'''Y~ 
0~ 0 

q (:.,.l.,.::i 

1 

a. I am somewhat ill. • • . • 1 

b. I am as healthy as 
anybody I know . . • 1 

c. My health is excellent • . 1 

d. I have been feeling bad. • 1 
lately 

9 

2 3 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

'. 

5 

5 

5 

5 

5 



Rate degree of cooperation from subject: 

( 1. complete cooperation 
( 2. partial cooperation - not fully open on all questions 
( 3. substantial lack of cooperation 

How much thought did the subject appear to put into his/her 
answers? 

) 1. a great deal 
) 2. some 
) 3. very little 
) 4. none at all 

How well did the subject appear to understand the questions? 

( ) 1. totally 
( ) 2. for the most part 
( ) 3. somewhat 
( ) 4. only a little 
( 5. not at all 

How much trouble did the subject uppaar to have in answering 
these questions? 

( .) 1. a great deal 
( ) 2. some 
( ) 3. very little 
( ) 4. none at all 

Record your impression of the interview (i.e. quality of 
response) : 

( ) 1. very good 
( ) 2. good 
( ) 3. average 
( ) 4. poor 
( ) 5. very poor 

COMMENTS (e.g., particularly problemmatic tasks or questions): 

10 
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APPENDIX E 

INTERVIEW SCRIPT 

Adapted from Guide to Design and Development of Health-state 
utility Instrumentation (Furlong et al. 1990l with the 
permission of the authors 



INTERVIEW SCRIPT 
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I STUDY BACKGROUND 

On behalf of the research team, I would like to thank you for 

agreeing to participate in this study. The study was designed by 

"a doctoral student and her advisors at the College of Pharmacy. 

The purpose of this interview is - to find out how different 

circumstances under which an illness occurs affect a person I s 

opinion of the illness. I will be asking for your opinion about 

health states in general and D2t about your own health. 

This information is important in helping to determine whether 

medical care produces the kind of health outcomes that people 

value. 

All of the information which you give me will be confidential 

and anonymous. The questions deal with matters of opinion. There 

are no right or wrong answers. 

II OVERVIEW OF THE INTERVIEW 

There are three parts to this interview. In the first two 

parts I will give you different tasks to do which will tell us your 

opinion of di~ferent health states or conditions. In these tasks 

you will be asked to imagine that ~ have the health state which 

is described. This is not easy to do: you will have to think hard 

about what it would be like to have each condition. 

I will explain each task to you and then you will have a 

chance to practice before we actually record any of your answers. 

Please interrupt me at any point if you don I t understand my 

instructions or have any questions about the tasks or the health 
'. 
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states. Do not worry about how much time you take to perform a 

task. sometimes a person needs to think for a while about what he 

or she really prefers. 

In the last part of the interview I will ask you a few 

questions about the interview and about yourself. 

Throughout the interview I will be referring to my script 

often. This is because I want to be sure that I say exactly the 

same things to every person that I interview. 

III EXERCISE '1: HEALTH STATE FRAKES 

THE FEELING THERMOMETER 

In the first exercise we will begin with this prop which we 

call a Feeling Thermometer. It helps us to measure people's 

feelings about different things. In this case, we are going to use 

the thermometer to measure your preferences for different health 

states. 

This is how it works. 

POINT OUT EACH PART OF THE THERMOMETER AS YOU REFER TO IT. 

The scale on the thermometer indicates preferences from most 

desirable (which is scored 100) to least desirable (which is scored 

0). The distance between two adjacent numbers on the thermometer 

represents an equal differe~ce in desirability no matter where you 

are on the thermometer. For example, 5 is one degree more 

desirable than 4, just as 62 is one degree more desirable than 61. 

2 
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We'll start wi th three health states that you can use to 

practice with the thermometer. First, I want you to think of 

yourself in the followinq way. You are 50 years old. You are 

married with children but none of them live with you. You have 

qood health care and disability insurance so your health care costs 

don't worry you. These circumstances, which are described on this 

card, will apply in all the tasks which you do. The card will 

remain in front of you on the table throuqhout the interview. 

HAND THE SUBJECT THE GENERAL LIFE CIRCUMSTANCES CARD. 

THEN HAND THE THREE PRACTICE CARDS TO THE SUBJE'CT. 

Here are the three practice health state cards. Read each card, 

imaqininq that you are experiencinq the health state described. In 

each case, imaqine that your health and life are normal except for 

the problems described on the card. Tell me when you have read all 

the cards. 

GIVE THE SUBJECT TIME TO READ THE CARDS. 

Each health state will be temporary, that is, it will last for 3 

months only. Nothinq will chanqe your health durinq those three 

months but at the end of the 3 months your health will be 

excellent. 

Beqin by puttinq the cards in order from most desirable to 

least desirable, in other words, from what would be best to worst 

3 
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for you. Do this on the table to the right-hand side of the 

thermometer. Don't worry about the score you will give each card. 

At this point all I want you to do is put the cards in order from 

best to worst. Let me know when you are finished. 

WAIT FOR THE SUBJECT TO RANK ORDER THE 3 CARDS. 

I will place a card for Excellent Health at the "most desirable" 

end of the thermometer. It says "You are in excellent health 

physically, emotionally, and mentally". It will have a score of 

100. Place the card for what ~ think is the' "least desirable" 

health state at the bottom of the thermometer. It will have a 

score of O. 

WAIT FOR THE SUBJECT TO PLACE THE LEAST DESIRABLE CARD 

For the remaining 2 cards, you will use an arrow found in the 

pocket on the back of the card to point to the number on the 

thermometer that best indicates how you feel about that health 

state compared to the most desirable health state, Excellent 

Health, and to the least desirable health state, the card which you 

just placed at O. You will place the arrow on the felt to the left 

of the thermometer. The distance between arrows should indicate 

how much more or less you prefer one health state compared to the 

others. For example, if you feel that the difference in your 

preference between Excellent Health and Health State A is twice as 

4 
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great as the difference in your preference between Health states A 

and B you might place the arrows like this. 

USE DUMMY ARROWS MARKED A AND B TO ILLUSTRATE THIS POINT. PLACE A 
AT 90 AND B AT 85. 

The space between the first set of arrows (Exoellent Health and A) 

is twice as big as the space between the other set of arrows (A and 

B), just as the differences in your preferences are twice as great. 

Go ahead and place the arrows for the last two health states. 

Tell me when you are finished. 

WAIT FOR THE SUBJECT TO PLACE THE ARROWS FOR THE REMAINING TWO 
CARDS. 

Do you have any questions about the procedure? 

FIND OUT WHERE THE SUBJECT NEEDS ASSISTANCE. 

Are you ready to begin the experiment? 

NO - EXPLAIN THE TASK AGAIN. 

IF THE SUBJECT APPEARS UNCOMFORTABLE OR HESITANT TRY TO DETERMINE 
THE SOURCE OF THE PROBLEM. EXPLAIN THE TASK AGAIN WITH THE 
OBJECTIVE OF ALLEVIATING THE HESITANCY. 

ONLY WHEN THE SUBJECT APPEARS COMFORTABLE SHOULD YOU PROCEED. 

YES - REPLACE THE PRACTICE CARDS IN THE MATERIALS KIT 
CHECK THE COVER OF THE RESPONSE BOOKLET TO DETERMINE 
WHICH FRAME THE SUBJECT HAS BEEN ASSIGNED. REMOVE THESE 
CARDS FROM THE MATERIALS KIT. ~ 

5 

-- - ._-- ---------



284 

LEAVE THE EXCELLENT HEALTH CARD AT THE TOP OF THE 
THERMOMETER 

Assessment of Temporary Health states 

Now I want you to put yourself in the situation that I will 

describe. Remember that the circumstances of your life are that 

you are 50 years old, you are married and have children but none of 

them live with you, and you have good health care and disability 

insurance so your health care costs don't worry you. 

POINT TO THE GENERAL LIFE CIRCUMSTANCES CARD. 

You are experiencing a health problem you have never had before: 

READ OUT THE DESCRIPTION WHICH CORRESPONDS TO THE FRAME WHICH HAS 
BEEN ASSIGNED TO THE SUBJECT. 

NATURAL LOSS - You have no idea what caused it. You were feeling 
well until this happened. 

IATROGENIC LOSS -

IATROGENIC COST -

Your doctor has told you that this is a side 
effect of a drug you are taking. The people 
you know who are taking other drugs for this 
condition are not having side effects. 

Your doctor has told you that this is a 
effect of a drug which you are taking. 
think that a person has to expect some 
effects whenever they take a drug. 

side 
You 

side 

Keep this situation in mind as you rate the conditions described on 

the cards I am going to give you. Try to put you~. own beliefs arid 
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experiences aside and try to think as though you are the person 

described on the cards. Imagine what it would be like to have each 

condition for 3 months beginning now. Nothing will change your 

health during the 3 months but at the end of that time you will 

return to excellent health. In each case, imagine that your health 

and life are normal except for the problems described on the card. 

GIVE THE SUBJECT THE TEST CARDS. 

Place the cards in order from most desirable to least desirable. 

Then put the "least desirable" health state card at the bottom of 

the thermometer. Don't worry about placing the arrows yet. Just 

put the cards in order from best to worst for you. 

WAIT FOR THE SUBJECT TO COMPLETE THIS STEP. 

Once again, I will put the Excellent Health card at the top of the 

thermometer. It will be the most desirable state. Now I want you 

to use the arrows contained in the pocket on the back of each card 

to point to the score on the thermometer which shows how desirable 

you think 3 months in each health state is compared to the most 

desirable health state, Excellent Health, and to the least 

desirable health state, the card with the ________ __ symbol. 

Notice that each arrow and card are coded with the same shaped 

symbol so that you can match them up easily. Please go ahead and 

place the arrows. Tell me when you are finished.~ 

7 
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ALLOW 5 MINUTES AT MOST FOR COMPLETION OF THIS TASK BEFORE 
INTERVENING TO ASK IF THE SUBJECT NEEDS ANY HELP. 

Now we I 11 record the scores. You read off the symbol for each 

arrow and the thermometer number it is pointing to and 1111 write 

them down. 

RECORD SCORES ~D FINISH TIME. 

Let I·S reinsert the arrows in the card pockets and we III be ready 

for the next task. 

REMOVE ~ CARDS FROM THE BOARD AND REINSERT ARROWS. 

PUT CARDS TO ONE SIDE. 

REMOVE CARDS IN "LEAST DESIRABLE HEALTH STATE AS A CHRONIC STATE" 
SLOT FROM THE MATERIALS KIT. 

Rating the Least Desirable State on a Chronic Health State Scale 

Now herels a completely new situation. Imagine that you have only 

3 months to live beginning now. You could spend these 3 months in 

excellent health, the health state on the card with the 

symbol or you could die immediately. Remember that the general 

life circumstances described on the card still apply. 

PLACE THESE CARDS BESIDE ONE ANOTHER, IN FRONT OF THE SUBJECT, AS 
YOU SPEAK. ~ 

8 
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I want you to select the arrow that represents the most desirable 

way to spend the remaining 3 months of your life and point it at 

100. Place the arrow that represents the least desirable state at 

o. 

ALLOW THE SUBJECT TO PLACE THE ANCHORS. 
\ 

Now place the last arrow somewhere between the most desirable and 

the least desirable states dependinq on how you feel about spendinq 

the remaininq 3 months of your life in that health state compared 

to 3 months in excellent health and immediate death. 

RECORD THE VALUE FOR THE HEALTH STATE. 

Thank you. That is the end of this task. I'll just put these 

thinqs aside and we'll be ready for the next task. 

REINSERT THE ARROW IN THE CARD, PUT ALL THE BLUE-CODED CARDS 
TOGETHER TO ONE SIDE. 

PUT THE THERMOMETER BOARD ASIDE FOR A LATER TASK. 

9 

'. ------------



288 

STNmABD GMBLE 

In this task I will qive you a series of choices between a 

sure thinq and a qamble. We will use a Chance Board to make the 

task easier to understand. 

PLACE THE CHANCE BOARD ON THE TABLE, SET CHOICE TO 90/10. 

MAKE SURE THAT THE EXCELLENT HEALTH CARD IS IN THE LEFT-HAND (PINK 
POCKET) AND THAT THE IMMEDIATE DEATH CARD IS IN THE RIGHT-HAND 
(BLUE POCKET). 

The Chance Board tells you the probability or chance of different 

outcomes from a qamble. 

POINT TO EACH OF THE BOARD FEATURES MENTIONNED IN THE NEXT SECTI.oN. 

At the top of the board we have Choice A and at the bottom Choice 

B. Choice B is a sure thinq. In other words, if you choose it, 

the health state in the qreen pocket has a 100% chance of 

happeninq. 

Choice A is a qamble between Excellent Health for the rest of 

your life and Immediate Death.· The chance of either outcome of the 

qamble is shown by the numbers appearinq in the cut-out windows. 

Riqht now they tell us that, if you choose A, there is a 90% chance 

that you will have Excellent Health and a 10% chance that you will 

die immediately. You miqht be faced with this type of qamble if 

you were considerinq underqoinq a surqical procedure with a 90% 

chance of recoverinq full health and a 10% chance~of dyinq durinq 

10 
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the surqery. Your other choice (Choice B) miqht be to stay in a 

chronic state of ill health for the rest of your life. This is 

only one example of how you miqht be faced with a risky choice 

concerninq your health. Many different kinds of treatments involve 

risks or qambles. 

The circle wi th two colors also shows you the. chances of 

ei ther outcome from the qamble [POINT TO THE CIRCLE]. The arrow on 

the circle represents a spinninq pointer that may stop on either 

pink which represents Excellent Health or blue which represents 

Immediate Death. Because the pink area takes up about 90% of the 

circle the chance that the arrow will stop 'on pink (that is, 

excellent health) is about 90%. Similarly, because the blue area 

takes up about 10% of the circle the chance that the arrow will 

stop on blue is about 10%. 

'. 

11 



290 

SUMKARY 01' STANDARD GAMBLE TASU 

A. Explanation of the Board p. 10-11 

1. Wheel set at 90/10 

2. Pink pocket: Excellent Health 
Blue pocket: Immediate Death 

3. Panel stickers: FOR THE NEXT 3 MONTHS UNTIL YOUR DEATH 

B. Practice with the Board p.13-17 

1. Wheel set at 100/0 

2. Pink pocket: 
Blue pocket: 
Green pocket: 

Excellent Health 
Immediate Death 
a visual disorder . description WITH 
correct frame 

3. Panel stickers: FOR THE NEXT 3 MONTHS UNTIL YOUR DEATH 

C. Assess Least Desirable State as a Chronic state p.18-19 

1. Wheel set at 100/0 

2. Pink pocket: 
Blue pocket: 
Green pocket: 

Excellent Health 
Immediate Death 
State rated as least desirable in the 
Feeling Thermometer task 

3. Panel stickers: FOR THE NEXT 3 MONTHS UNTIL YOUR DEATH 

D. Assess Remaining Two Health States as Temporary States p.20-25 

1. Wheel set at 100/0 

2. Pink pocket: Excellent Health 
Blue pocket: Least Desirable Health State 
Green pocket: One of the other two health states 

3. Panel stickers: FOR THE TEMPORARY PERIOD OF 3 MONTHS 

'. 

12 

---------------------



291 

Practice 

Let's work through the task with one of the practice health states. 

CHECK THAT THE "FOR THE NEXT 3 MONTHS UNTIL YOUR DEATH" STICKERS 
ARE ON THE PINK AND GREEN POCKETS. 

RESET WHEEL TO 100/0. 

REMOVE PRACTICE HEALTH STATE CARD WITH THE CORRECT FRAME FROM THE 
MATERIALS KIT. 

Imagine that you have only 3 months to live beginning now. The 

general circumstances of your life are those described on this card 

[POINT TO THE GENERAL LIFE CIRCUMSTANCES CARD]. Imagine what you 

would feel like if, for those 3 months: 

PLACE THE PRACTICE HEALTH STATE CARD IN FRONT OF THE SUBJECT AND 
READ IT OUT LOUD. 

THEN PLACE THE CARD IN THE GREEN POCKET. 

Now you will have a choice between A or B. If you choose A there 

is a chance that you could spend the entire 3 months in excellent 

health or that you could die immediately. If you choose B you are 

sure of being in the state I just described to you for the entire 

three months. 

PROCEED TO TAKE THE SUBJECT THROUGH THE STANDARD GAMBLE TASK. 

IF AT ANY CHOICE POINT YOU ARE DIRECTED TO MARK A RESPONSE VALUE 
AND TELL THE SUBJECT THAT THE TASK IS OVER, PROCEED TO PAGE 18 OF 
THE SCRIPT AND CONTINUE. 

'. 
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I will now ask you a series of questions in order to find out when 

you prefer Choice A to Choice B or vice versa. Riqht now, Choice 

A is a 100% chance of Excellent Health and zero chance of Immediate 

Death. Choice B is a 100% chance of the health state in the qreen 

pocket. Which one would you pick: A or B or are they the same? 

***************************************************************** 

CHOICE A -

CHOICE B -

MOVE WHEEL TO' 10/90 AND CONTINUE WITH THE SCRIPT 
OUTSIDE THIS BOX 

CIRCLE RESPONSE (?), ASK WHY, AND RECORD VERBATIM 
RESPONSE IN UPPER SECTION OF TABLE 2. 

Now I've chanqed Choice A to show that, if you choose A, there is 

a 10% chance that Excellent Health will be the outcome and a 90% 

chance that Immediate Death will be the outcome. If you choose B 

there is a 100% chance of the health state described on the qreen 

card. Would you pick A or B now? Or are they the same? 

B - MOVE WHEEL TO 90/10 AND CONTINUE WITH THE SCRIPT OUTSIDE THIS 
BOX 

A (??) - "Do you mean you would prefer to have a 90% chance of 
immediate death and a 10% chance of excellent health 
rather than livinq in the state of health described on 
the Choice B card?" 

NO - REPEAT CHOICES SHOWN ON THE BOARD 

YES - ASK: "If Choice A was immediate death for certain 
with no chance of excellent health, do you think 
this would be better than livinq as Choice B, equal 
to livinq to Choice B,' or worse than livinq as 
Choice B?" 

'. 
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EQUAL - MARK RESPONSE (0.00) 
STATE "Thank you. That is the end of the task 
for this health state." 

WORSE - MARK RESPONSE (0.05) 
STATE "Thank you. That is the end of the task 
for this health state." 

BETTER - INDICATES THAT CHOICE B IS WORSE THAN 
DEATH 
YOU MUST START THE EXERCISE OVER AGAIN 
WITH THIS STATE IN THE BLUE POCKET AND 
DEATH IN THE GREEN POCKET 

The board now shows that with Choice A there is a 90% chance that 

Excellent Health will be the outcome and a 10% chance that 

Immediate Death will be the outcome; choice B remains the same as 

before. Which choice would you now prefer: A, B, or no difference? 

A - MOVE WHEEL TO 20/80 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.95) AND STATE: "Thank you. That is the end 
of the task for this health state." 

Now I've changed Choice A to a 20% chance of Excellent Health with 

an 80% chance of Immediate Death. Choice B is still a 100% chance 

of the health state described. Which choice would you prefer: A, 

B, or no difference? 

B - MOVE WHEEL TO 80/20 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

A - MARK RESPONSE (0.15) AND STATE: "Thank you. That is the end 
of the task for this health state." 

'. 
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Choice A is now an 80% chance of Excellent Health with a 20% chance 

of 'Immediate Death. Choice B is still the same as before. Would 

you prefer Choice A or B or is there no difference? 

A - MOVE WHEEL TO 30/70 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.85) AND STATE: "Thank you. That is the end 
of the task for this health state." 

The choices have now been changed so that Choice A has a 30% chance 

of Excellent Health but a 70% chance of Immediate Death. Choice B 

is still the same. What choice would you now prefer: A, B, or no 

difference? 

B - MOVE WHEEL TO 70/30 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

A - MARK RESPONSE (0.25) AND STATE: "Thank you. That is the end 
of the task for this health state." 

Now I've changed Choice A to a 70% chance of Excellent Health and 

a 30% chance of Immediate Death. As before Choice B remains the 

same. Which choice would you now prefer: A, B, or no difference? 

A - MOVE WHEEL TO 40/60 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.75) AND STATE: "Thank you. That is the end 
of the task for this health state." 

'. 

Choice A has now been adjusted to indicate a 40% chance of 
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Excellent Health and a 60% chance of Immediate Death. Choice B 

remains the same. Would you prefer Choice A or B or is there no 

difference? 

B - MOVE WHEEL TO 60/40 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

A - MARK RESPONSE (0.35) AND STATE: "Thank you. That is the end 
of the task for this health state." 

If Choice A had a 60% chance of Excellent Health and a 40% chance 

of Immediate Death, and Choice B was a sure thing, would you pick 

Choice A or B or is there no difference? 

A - MOVE WHEEL TO 50/50 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.65) AND STATE: "Thank you. That is the end 
of the task for this health state. 1I 

Now I've changed Choice A to a 50% chance of Excellent Health and 

a 50% chance of Immediate Death. choice B remains the same. Which 

choice would you now prefer or is there no difference? 

A - MARK RESPONSE (0.45) AND STATE: "Thank you. That is the end 
of the task for 1:his health state. 1I 

B - MARK RESPONSE (0.55) AND STATE: IIThank you. That is the end 
of the task for this health state. 1I 

IF YOU HAVE JUST COMPLETED THE PRACTICE PROCEED TO THE NEXT PAGE. 

IF YOU HAVE JUST FINISHED ASSESSING THE LEAST DESIRABLE STATE 
PROCEED TO PAGE 20 TO ASSESS THE TEMPORARY STATES. 

17 
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natinq the Least Desirable Health state as a Chronic state 

We have completed the practice session. What I'd like to do now is 

move on to the real measurements w& want to take. Do you feel 

comfortable enough with the procedure to do this? 

NO - ASK WHY, OFFER CLARIFICATION OF INSTRUCTIONS AND/OR REPEAT THE 
RELEVANT PART OF THE EXERCISE 

YES - REMOVE THE PRACTICE CARD FROM THE GREEN POCKET. 
RESET CHANCE WHEEL TO 100/0. 
SELEGT THE CARD RATED AS LEAST DESIRABLE WITH THE FEELING 
THERMOMETER FROM THE PILE OF BLUE-CODED CARDS 

I am going to change the health state in the Choice B pocket. It 

is one of the health states which you rated on the Feeling 

Thermometer. The card says that: 

PLACE THE CARD IN FRONT OF THE SUBJECT AND READ IT OUT LOUD. 

THEN PLACE THE CARD IN THE GREEN POCKET. 

Imagine what it would be like to be in this condition for the 

remaining 3 months of your life. Remember that the general 

circumstances of your life are those described on this card [POINT] 

and that, other than the problems described on the health state 

card, your life and health are normal. 

Now we will repeat the exercise. Choice A is a 100% chance of 

being in Excellent Health for the remaining 3 months of your life 

and a zero chance of Immediate Death. Choice B is a 100% chance of 

having the health state on the card with the blue for 
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the remaining 3 months of your life. Which would you prefer: A or 

B or are they the same? 

RETURN TO THE ASTERISK LINE ON PAGE 14 AND REPEAT THE EXERCISE. 

19 
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Assessment of Temporary Health states 

This time we'll try something different. I want you to imagine 

that the health states are temporary states that will last for 3 

months. At the end of the 3 months you recover completely. 

AFFIX THE "TEMPORARY CONDITION" STICKERS TO BOTH CHOICE A AND 
CHOICE B PANELS. 

REMOVE THE IMMEDIATE DEATH CARD FROM THE BLUE POCKET. 

Now I am going to make a couple of changes. I am going to move 

this card from the green to the blue pocket. Npw if you choose A 

there is a chance that you could have Excellent Health or that you 

could be in this health state: 

REMOVE THE LEAST DESIRABLE HEALTH STATE CARD FROM THE GREEN POCKET. 

READ OUT THE DESCRIPTION ON THE CARD. 

PLACE IN THE BLUE POCKET. 

! ! ! ! ! ! 111 ! ! ! 11111 ! ! ! ! ! ! ! 1 ! 1 ! 1 ! ! 1 ! 111 ! ! 1111 ! ! ! ! ! 1 ! 1 ! ! I! ! ! 1 ! 1 ! ! ! ! ! ! 

I am going to put a new card in the Choice B pocket. It is one of 

the health states which you rated before on the Feeling 

Thermometer. 

SHUFFLE THE TWO REMAINING BLUE-CODED CARDS. 

SELECT THE TOP CARD OR, THE SECOND TIME AROUND, SIMPLY SELECT THE 
REMAINING CARD. 

READ OUT THE DESCRIPTION ON THE CARD TO THE SUBJECT. 

PLACE THE CARD IN THE GREEN POCKET. 

20 
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Imagine what it would be like to have this condition for the next 

3 months. At the end of that time you will return to excellent 

health. Remember that the general circumstances of your life are 

those described on this card [POINT] and that, other than the 

problems described. on the health state card, your life and health 

are normal. Now we'll repeat the exercise. 

INDICATE ON THE DATA COLLECTION FORM WHETHER THIS WAS THE FIRST OR 
SECOND TEMPORARY HEALTH STATE ASSESSED. 

MAKE SURE THAT THE WHEEL IS SET TO 100/0. 

We will begin again with Choice A at a 100% chance of excellent 

health and zero chance of the health state in the blue pocket. 

Choice B is a 100% chance of the green card. Which one would you 

pick? Or are they the same? 

CHOICE A -

CHOICE B -

MOVE WHEEL TO 10/90 AND CONTINUE WITH THE SCRIPT 
·OUTSIDE THIS BOX 

CIRCLE RESPONSE (?), ASK WHY, AND RECORD VERBATIM 
RESPONSE IN UPPER SECTION OF TABLE 2. 

Now I've changed Choice A to show that there is a 10% chance of 

excellent health and a 90% chance of the health state in the blue 

pocket. Choice B is still a 100% chance of the green card. Would 

you pick A or B now? Or are they the same? 
'. 
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B - MOVE WHEEL TO 90/10 AND CONTINUE WITH THE SCRIPT OUTSIDE THIS 
BOX 

A (1?) - "Do you mean you would prefer to have a 90% chance of the 
health state in the blue pocket and a 10% chance of 
excellent health rather than living in the state of 
health described on the Choice B card?" 

NO - REPEAT CHOICES SHOWN ON THE BOARD 

YES - ASK: "If Choice A was the health state in the blue 
pocket for certain with no chance of excellent 
heal th I do you think this would be better than 
living as Choice B, equal to living as Choice B, or 
worse than living as Choice 51" 

EQUAL - MARK RESPONSE (0.00) 
STATE "Thank you.'That is the end of the task 
for this health state." 

WORSE - MARK RESPONSE (0.05) 
STATE "Thank you. That is the end of the task 
for this health state." 

BETTER - THE SUBJECT CONSIDERS CHOICE B TO BE 
WORSE THAN THE LOWER ANCHOR FOR CHOICE A 
CONSIDER THE STATE IN CHOICE B TO BE THE 
LEAST DESIRABLE STATE AND BEGIN AGAIN AT 
PAGE 18 (I.E., DETERMINE ITS UTILITY AS A 
CHRONIC STATE AND THEN USE IT AS THE 
LOWER ANCHOR WHEN ASSESSING THE TEMPORARY 
STATES) 

The board now shows Choice A to be a 90% chance of excellent health 

with a 10% chance of the health state in the blue pocket and choice 

B remains the same as before. Which choice would you now prefer: 

A, B, or no difference? 

A - MOVE WHEEL TO 20/80 AND, CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.95) AND STATE: "Thank you. That is the end 
of the task for this health state." r. 
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Now I've changed Choice A to a 20% chance of excellent health with 

an 80% chance of the health state in the blue pocket. Choice B is 

s'I:.ill a 100% chance of the health state described. Which choice 

would you prefer: A, B, or no difference? 

B - MOVE WHEEL TO 80/20 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

A - MARK RESPONSE (0.15) AND STATE: "Thank you. That is the end 
of the task' for this health state." 

Choice A is now an 80% chance of excellent health with a 20% chance 

of having the health state in the blue pocket. Choice B is still 

the same as before. Would you prefer Choice A or B or is there no 

difference? 

A - MOVE WHEEL TO 30/70 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.85) AND STATE: "Thank you. That is the end 
of the task for this health state." 

The choices have now been changed so that Choice A has a 30% chance 

of excellent health but a 70% chance of having the health state in 

the blue pocket. Choice B is still the same. What choice would 

you now prefer:·A, B, or no difference? 

B - MOVE WHEEL TO 70/30 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

'. 

A - MARl< RESPONSE (0.25) AND STATE: "Thank you. That is the end 
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of the task for this health state." 

Now I've changed Choice A to a 70% chance of excellent health and 

a 30% chance of having the health state in the blue pocket. As 

before Choice B remains the same. Which choice would you now 

prefer: A, B, or no difference? 

A - MOVE WHEEL TO 40/60 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

B - MARK RESPONSE (0.75) AND STATE: "Thank you. That is the end 
of the task for this health state." 

Choice A has now been adjusted to indicate a 40% chance of 

excellent health and a 60% chance of having the health state in the 

blue pocket. Choice B remains the same. Would you prefer Choice 

A or B or is there no difference? 

B - MOVE WHEEL TO 60/40 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX 

A - MARK RESPONSE (0.35) AND STATE: "Thank you. That is the end 
of the task for this health state." 

If Choice A had a 60% chance of excellent health and a 40% chance 

of having the health state in the blue pocket, and Choice B was a 

sure thing, would you pick Choice A or B or is there no difference? 

A - MOVE WHEEL TO 50/50 AND CONTINUE WITH THE SCRIPT OUTSIDE THE 
BOX '. 

B - MARK RESPONSE (0.65) AND STATE: "Thank you. That is the end 
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of the task for this health state." 

Now I've changed Choice A to a 50% chance of excellent health and 

a 50% chance of having the health state in the blue pocket. Choice 

B remains the same. Which choice would you now prefer or is there 

no difference? 

A - MARK RESPONSE (0.45) 

B - MARK RESPONSE (0.55) 

Thank you. That is the end of the task for this health state. 

RETURN TO PAGE 20 OF THE SCRIPT (MARKED WITH !!!!!!!!!!) AND REPEAT 
THE TASK WITH THE NEXT TEST CARD. 

Thank you. We have finished with the Chance Board •. 

RECORD FINISH TIME ON THE RESPONSE SHEET. 

LEAVE THE HEALTH STATE CARDS OUT BUT PUT THE CHANCE BOARD ASIDE. 
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MANIPULATION CBlCI 

Before we go on to the next exercise, I need to have you 

'answer this question about the health states you rated. 

PROVIDE SUBJECT WITH MANIPULATION CHECK QUESTION AND A PENCIL. 
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IV EXERCISE '2: TIME PROPlLES AND THE PEELING THERMOMETER 

PLEASE NOTE THAT THERE ARE TWO SETS OF INSTRUCTIONS FOR THIS 
EXERCISE: INSTRUCTIONS FOR THE LOSS MANIPULATION BEGIN BELOW, 
INSTRUCTIONS FOR THE GAIN MANIPULATION BEGIN ON PAGE 37. 

LOSS MANIPULATION 

Practice/Washout Exercise 

PUT THE FEELING THERMOMETER ON THE TABLE IN FRONT OF THE SUBJECT. 

REMOVE THE PRACTICE CARDS FROM THE MATERIALS KIT. 

In this exercise you will use the Feeling Thermometer again, but 

this time you will rate health states which differ in terms of 

time. Let me give you an example to work with. 

HAND THE SUBJECT THE CONDITION "A" CARD. 

POINT TO THE GENERAL LIFE CIRCUMSTANCES CARD AS YOU LIST THIS 
INFORMATION. 

Please read this card and imagine that you have the condition 

described. 

GIVE THE SUBJECT TIME TO READ THE CARD. 

Other than what is stated on the card your health and life are 

normal. Once again, I want you to imagine that you are 50 years 

old, married, with no children living at home, and ~ith good health 

care and disability insurance exactly what is stated on the 
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general life circumstances card. 

Now we will say that you have another 25 years to live. I 

will place a card for Excellent Health for 25 years at the most 

desirable end of the thermometer and give it a score of 100. Here 

are the health state cards which you will rate. 

PLACE THE EXCELLENT HEALTH CARD. 

HAND THE SUBJECT THE PRACTICE HEALTH STATE CARDS. 

Each card describes a different period of time that you will be in 

Condition A. Read each card, put the cards in order from most 

desirable to least desirable, and put the least desirable card at 

the bottom of the thermometer. 

WAIT FOR THE SUBJECT TO COMPLETE THESE TASKS. 

Now use the arrows for the two remaining cards to indicate how 

desirable those states are compared to the most desirable state, 

Excellent Health for 25 years, [POINT TO THE CARD] and the least 

desirable state [POINT TO THE CARD AND READ 

THIS OUT THE DESCRIPTION - usually Condition A for 25 years]. 

In trying to decide where to place the arrows, it may be 

helpful to fiqure out what proportion of the 25 years you would be 

spending in good or poor health in each situation. 

GIVE THE SUBJECT TIME TO COMPLETE THIS TASK. 
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Do you understand how this exercise works? 

YES - FILE THE PRACTICE CARDS IN THE MATERIALS KIT AND PROCEED 
WITH THE RATING TASK. 

NO - CLARIFY THE PROBLEM AND ASSIST IN ITS RESOLUTION. 
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Rating the Test Health states 

REMOVE THE 4 BATCHES OF CARDS (IMMEDIATE ONSET STATES AND DELAYED 
ONSET STATES OF 3 DIFFERENT DURATIONS) FROM THE MATERIALS KIT. 

Now I want you to put yourself in a completely different situation. 

Imagine that you have been in excellent health for many years. 

Please read this card which describes what we mean by excellent 

health. 

GIVE THE SUBJECT TIME TO READ THE CARD. 

In this exercise I want you to think about your health over the 

next five years. Remember the general circumstances of your life 

are those described on this card [POINT TO THE GENERAL LIFE 

CIRCUMSTANCES CARD]. During the five years you will be in 

excellent health except for a temporary period of time when you 

will have Condition X. 

I am going to give you four situations to consider. They are 

described on these cards. 

HAND THE CARDS WITH THE RED SYMBOLS AND THE "CONDITION X FOR FIVE 
YEARS CARD" TO THE SUBJECT AND POINT TO WHERE THE INFORMATION 
SUBSEQUENTLY REFERRED TO IS FOUND ON EACH CARD. 

The first paragraph of each card describes how much time during the 

five years you will spend in Condition X: either 2 days, 2 months, 
'. 

or 3 years. This information is underlined. The second paragraph 
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describes what Condition X is like. This paragraph is exactly the' 

same on all the cards. The last card simply says that you will 

have Condition X for the entire five years. 

Please read each card, then put the cards in order from most 

to least desirable, and place the card for the least desirable 

situation at the bottom of the thermometer. 

GIVE THE SUBJECT TIME TO COMPLETE THIS TASK. 

Now I am going to say that Excellent Health for five years is the 

most desirable way to spend the next five years. I will place it 

at the top of the thermometer and it will have a score of 100. I 

want you to use the arrow for each card to point to the thermometer 

number which indicates how much you prefer each situation compared 

to the best health situation, Excellent Health for five years, and 

to the worst health situation, [READ THIS OUT: in 

most cases it will be Condition X for 5 years]. 

POINT TO EACH 'END OF THE SCALE. 

So that you can keep track of which arrow belongs to each card we 

have used different symbols to represent the different periods of 

time in Condition X, that is, 2 days is represented by a square, 2 

months by a triangle, and 3 years by a dot. 

SHOW THE SUBJECT A MATCHED CARD AND ARROW. 
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Go ahead and place the arrows on the thermometer. Let me know when 

you have finished. 

ALLOW THE SUBJECT TIME TO COMPLETE THE TASK. 

Now I just want you to consider the situation in which you would 

have Condition X for three of the next five years. 

POINT TO THE CARD AND ARROW FOR CONDITION X FOR THREE YEARS WHICH 
HAVE BEEN PLACED ON THE THERMOMETER. 

REMOVE THE CARDS WITH COLORED DOTS FROM THE MATERIALS KIT. AS YOU 
READ THE FOLLOWING INSTRUCTIONS POINT TO WHERE THE INFORMATION YOU 
REFER TO IS FOUND ON A TYPICAL CARD. 

Here are three more situations which I want you to evaluate. In 

all of them you spend three years in Condition X. The situations 

are different though in terms of when the three years wi th 

Condition X will start: it could be one week from now, two months 

from now, or one year from now. This information is underlined on 

each card. You will need to compare these new cards to the card 

for three years in Condition X beginning today (the card with the 

red dot) to which you have already given a score. 

POINT TO THE RED DOT CARD ALONGSIDE THE BOARD. 

Put all four cards in order from most to least desirable on the 

right-hand side of the thermometer. '. 
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GIVE THE SUBJECT TIME TO COMPLETE THE TASK. 

Now you will use the arrows to point to the number on the 

thermometer which indicates how much more or less desirable you 

find each period of delay compared to no delay, that is, to three 

years in Condition X beginning later on today. That arrow, coded 

with the red dot, is already on the board. 

So that you can keep track of which arrow belongs to which 

card, we have coded them with the same colored symbol. Do you have 

any difficulty distinquishing colors? 

NO - PROCEED WITH THE TASK 

YES - "THE COLOR CODES ARE JUST A QUICK REFERENCE. AS LONG AS 
YOU ARE CAREFUL THAT EACH ARROW IS OPPOSITE ITS MATCHING 
CARD ON THE RIGHT-HAND SIDE OF THE THERMOMETER, BEING 
UNABLE TO USE THE COLOR CODES SHOULD NOT CREATE A 
PROBLEM. JUST ASK ME IF YOU NEED ANY HELP." 

You may say that there is no difference between certain delays. If 

so, just put the arrows on top of one another. When you are 

deciding how far apart to place the arrows for different delay 

periods remember that 100 points represents the difference in 

desirability between Excellent Health for five years and Condition 

X for five years. 

Go ahead and place the arrows. 

'. 
GIVE THE SUBJECT TIME TO PLACE THE ARROWS. 
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WATCH TO BE SURE THAT INSTRUCTIONS ARE BEING CARRIED OUT. 

REMOVE THE CARDS WITH TRIANGULAR SYMBOLS FROM THE MATERIALS KIT. 

Before we go on I would like you to compare the arrows with dots 

(three years in Condition X starting at different time periods from 

now) to the red triangle arrow (two months in Condition X starting 

right now) and to the least desirable state, Condition X for five 

years. Make sure that the distance between each dot arrow and the 

red triangle arrow reflects how you feel about the difference in 

their desirability. Then make sure that this is also true for the 

distance between each dot arrow and five years in Condition X. 

GIVE THE SUBJECT TIME TO PERFORM THIS VERIFICATION AND ADJUSTMENT. 
ASSIST AS NECESSARY. 

Now I am going to give you three more cards. These cards refer to 

two months in Condition X. Once again, the length of time before 

you experience Condition X is different on each card. Place these 

cards and the card for two months in Condition X beginning right 

now (the red triangle card which is already on the table) in order 

from most to least desirable on the right-hand side of the 

thermometer. 

GIVE THE SUBJECT TIME TO RANK ORDER THE CARDS. 

Now use the arrows for the other cards to point ~o the number on 

the thermometer that indicates how much more or less desirable you 
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find each period of delay compared to two months of Condition X 

startinq riqht away, that is, the arrow with the red trianqle. 

As you do this you may find that you would like to move some 

of the arrows which you placed before. Feel free to do so. Also 

as you space the arrows remember that 100 points is the difference 

in desirability between Excellent Health for five years and 

Condition X for five years. 

GIVE THE SUBJECT TIME TO PLACE THE ARROWS. 

REMOVE THE CARDS WITH SQUARE SYMBOLS FROM THE MATERIALS KIT 

Before we qo on I would like you to compare the arrows wi th 

trianqles (two months in Condition X startinq at different time 

periods from now) to the red square arrow (two days in Condition X 

startinq riqht now) and to the qroup of red dot arro~s. Make sure 

that the distance between each trianqle arrow and the red square 

arrow reflects how you feel about the difference in their 

desirability. Then make sure that this is also true for the 

distance between each trianq1e arrow and the closest dot arrow. 

GIVE THE SUBJECT TIME TO PERFORM THIS VERIFICATION AND MAKE 
ADJUSTMENTS. ASSIST AS NECESSARY. 

Finally, I have three more cards which describe you as havinq to 

spend two days in Condition X. Once aqain, the time when this will 

occur is different on each card. Place these cards alonq with the 
'. 

card for two days in Condition X startinq riqht now (the card with 
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the red square) in order from most to least desirable along the 

right-hand side of the thermometer. Then use the arrows to 

indicate the desirability of each situation compared to 

e~eriencing two days in Condition X starting today: the arrow with 

the red square which is already on the board. As you are placing 

the arrows you may discover that you wish to adjust the position of 

other arrows on the board. Feel free to do so. 

GIVE THE SUBJECT TIME TO PLACE THE ARROWS. 

Before we go on I would like you to compare the square arrows (two 

days in Condition X starting at different time periods from now) to 

Excellent Health for five years and to the group of triangle arrows 

(two months in Condition X). Make sure that the distance between 

each square arrow and Excellent'Health for five years reflects how 

you feel about the difference in their desirability. Then make 

sure that this is also true for the distance between each square 

arrow and the closest triangle arrow. 

WHEN THE SUBJECT HAS FINISHED CHECK OUT THE ARROW PLACEMENT. GIVE 
YOUR INTERPRETATION OF THE RELATIVE DESIRABILITY OF DIFFERENT DELAY 
PERIODS COMPARED TO IMMEDIATE ONSET OF CONDITION X AND COMPARED TO 
THE DIFFERENCES IN DESIRABILITY BETWEEN DIFFERENT DURATIONS OF 
CONDITION X. -- YOU MAY FIND THAT SUBJECTS UNINTENTIONALLY SPREAD 
OUT THE SCORES FOR DIFFERENT DELAYS TO THE EXTENT THAT 3 YEARS IN 
CONDITION X DELAYED FOR 1 YEAR BECOMES AS UNDESIRABLE AS 2 MONTHS 
IN CONDITION X. -- YOUR IMPARTIAL INTERPRETATION OF THE MEANING OF 
THE ASSIGNED SCORES MAY ALLOW A SUBJECT TO SEE THAT THEY HAVE MADE 
ERRORS AND GIVES HIM OR HER 'A CHANCE TO CORRECT THEM. 

NOTE THAT YOUR INTERPRETATION MUST BE IN TERMS OF THE RANK ORDERING 
OF STATES OR THE SIZE OF DIFFERENCES BETWEEN STA~ES. THIS IS AN 
INTERVAL SCALE AND NOT A RATIO ONE 1 THEREFORE, YOU CANNOT COMPARE 
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THE MAGNITUDE OF SCORES E.G. ONE STATE IS TWICE AS DESIRABLE AS 
ANOTHER. 

This is how I would interpret how you feel about the different 

situations described on the cards: 

e.g. , 

e.g. , 

No delay is better than 1 week, 2 months, or a 1 year 

delay. This is true no matter how long you are going to 

have Condition X. 

The amount of difference that delay makes is greater when 

you are thinking about 2 days in Condition X than when 

you are thinking about 3 years in Condition X. 

WHETHER THE SUBJECT AGREES OR DISAGREES DOES NOT MATTER. YOU HAVE 
GIVEN HIM/HER A CHANCE TO REALIZE AN ERROR IN UNDERSTANDING THE 
MEANING OF THE SCALE AND SUBSEQUENTLY IN PLACING THE ARROWS. 

IF A SUBJECT APPEARS CONFUSED WHEN CONFRONTED WITH YOUR 
INTERPRETATION HELP HIM/HER GAIN SUFFICIENT UNDERSTANDING OF THE 
COMPARISONS INVOLVED TO POSITION THE ARROWS. 

Are you satisfied with your results? 

YES - CONTINUE 

NO - ASSIST THE SUBJECT TO RESOLVE ANY DIFFICULTIES. 

We are now ready to record the values for each card. I would like 

you to tell me the colored shape on the bottom-most arrow and the 

thermometer number to which it is pointing. continue up the scale 

by telling me the colored shape on each arrow and then reading out 
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the scale number that it is pointing to. 

RECORD SCORES. 

Thank you. That completes this task. 

'. 
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GAIN MANIPULATION 

Practice/Washout Exercise 

317 

PUT THE FEELING THERMOMETER ON THE TABLE IN FRONT OF THE SUBJECT. 

REMOVE THE PRACTICE CARDS FROM THE MATERIALS KIT. 

In this exercise you will use the Feelinq Thermometer aqain, but 

this time you will rate health states which differ in terms of 

time. Let me qive you an example to work with. 

HAND THE SUBJECT THE CONDITION "A" CARD. 

POINT TO THE GENERAL LIFE CIRCUMSTANCES CARD. 

Please read this card and imaqine that you have the condi tion 

described. Other than what is stated on the card your health and 

life are normal. Once aqain, I want you to imaqine that you are 50 

years old, married, with no children livinq at home, and with qood 

health care and disability insurance. 

Now we will say that you have another 25 years to live. I 

will place a card for Excellent Health for 25 years at the most 

desirable end of the thermometer and qive it a score of 100. Here 

are the health state cards which you will rate. 

PLACE THE EXCELLENT HEALTH CARD. 

HAND THE SUBJECT THE PRACTICE HEALTH STATE CARDS. 

'. 
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Each card describes a different period of time that you will be in 

Condition A. Read each card, put the cards in order from most 

desirable to least desirable, and put the least desirable card at 

the bottom of the thermometer. 

WAIT FOR THE SUBJECT TO COMPLETE THESE TASKS. 

Now use the arrow for the two remaining cards to indicate how 

desirable those states are compared to the most desirable state, 

Excellent Health for 25 years, [POINT TO THE CARD] and the least 

desirable state __________________ __ [POINT TO THE CARD AND READ 

THIS OUT THE DESCRIPTION - usually Condition A for 25 years]. 

In trying to decide where to place the arrows, it may be 

helpful to figure out what proportion of the 25 years you would be 

spending in good or poor health in each situation. 

GIVE THE SUBJECT TIME TO COMPLETE THIS TASK •. 

Do you understand how this exercise works? 

YES - FILE THE PRACTICE CARDS IN THE MATERIALS KIT AND PROCEED 
WITH THE RATING TASK. 

NO ~ CLARIFY THE PROBLEM AND ASSIST IN ITS RESOLUTION. 

'. 
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Rating the Test Health states 
i 

Now I want you to imagine yourself with a different condition. 

Imagine that you have had the condition described on this card for 

a long time, say ten years. 

GIVE THE SUBJECT TIME TO READ THE CONDITION X CARD. 

Your only health-related problems are those stated on the card. 

You are 50 years old and your family and financial circumstances 

are the same as they have been all along. You realize that you 

will probably have Condition X for the 25 or so years that you have 

left to live but right now you are interested in your health 

situation for the next five years. There are several possible 

situations which could describe your health for the next five 

years. In all of them you will have Condition X except for a 

temporary period of time when you will be in Excellent Health. 

I would like you to begin by considering four of these 

possible situations as they are described on these cards. 

HAND THE 3 CARDS WITH THE RED SYMBOLS AND THE "CONDITION X FOR FIVE 
YEARS CARD" TO THE SUBJECT AND POINT TO WHERE THE INFORMATION 
SUBSEQUENTLY REFERRED TO IS FOUND ON EACH CARD. 

The first paragraph of each card describes how much time during the 

five years you will spend in Excellent Health: either 2 days, 2 

months, or 3 years. This information is underlined. The second 

paragraph describes what Excellent Health would ~e like for you. 
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This paragraph is exactly the same on all the cards. The last card 

simply says that you will have Condition X for the entire five 

years. 

Please read each card, then put the cards in order from most 

to least desirable, and place the card for the least desirable 

situation at the bottom of the thermometer. 

GIVE THE SUBJECT TIME TO COMPLETE THIS TASK. 

Now I am going to say that Excellent Health is the most desirable 

way for you to spend the next five years. I will place it at the 

top of the thermometer and it will have a score of 100. I want 

you to use the arrow for each card to point to the thermometer 

number which indicates how much you prefer each situation compared 

to the best health situation, Excellent Health for five years, and 

to the worst health situation, [READ THIS OUT: in 

most cases it will be Condition X for 5 years]. 

POINT TO EACH END OF THE SCALE. 

So that you can keep track of which arrow belongs to each card we 

have used different symbols to represent the different periods of 

time in Excellent Health: 2 days is represented by a square, 2 

months by a triangle, and 3 years by a circle. 

SHOW THE SUBJECT A MATCHED CARD AND ARROW. 
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Go ahead and place the arrows on the thermometer. Let me know when 

you have finished. 

ALLOW THE SUBJECT TIME TO COMPLETE THE TASK. 

Now I just want you to consider the situation in which you would 

have Excellent Health for three of the next five years. 

POINT TO THE CARD AND ARROW FOR EXCELLENT HEALTH FOR THREE YEARS 
(RED DOT) WHICH HAVE BEEN PLACED ON THE THERMOMETER. 

REMOVE THE CARDS WITH COLORED DOTS FROM THE MATERIALS KIT. AS YOU 
READ THE FOLLOWING INSTRUCTIONS POINT TO WHERE THE INFORMATION YOU 
REFER TO IS FOUND ON A TYPICAL CARD. 

Here are three more situations which I want you to evaluate. In 

all of them you spend three years in Excellent Health. The 

situations are different though in terms of when the three years in 

Excellent Health will start: it could be one week from now, two 

months from now, or one year from now. This information is 

underlined on each card. You will need to compare these new cards 

to the card for three years in Excellent Health beginning today 

(the card with the red dot) which you have already rated. 

POINT TO THE RED DOT CARD ALONGSIDE THE BOARD. 

Put all four cards in order from most to least desirable on the 

right-hand side of the thermometer. 

43 



322 

GIVE THE SUBJECT TIME TO COMPLETE THE TASK. 

Now you will use the arrows to point to the number on the 

thermometer which indicates how much more or less desirable you 

find each period of delay compared to no delay, that is, to three 

years in Excellent Health beginning later on today. That arrow, 

coded with a red dot, is already on the board. 

So that you can keep track of which arrow belongs to which 

card, we have coded them with the same colored symbol. Do you have 

any difficulty distinguishing colors? 

NO - PROCEED WITH THE TASK 

YES - "THE COLOR CODES ARE JUST A QUICK REFERENCE. AS LONG AS 
YOU ARE CAREFUL THAT EACH ARROW IS OPPOSITE ITS MATCHING 
CARD ON THE RIGHT-HAND SIDE OF THE THERMOMETER, BEING 
UNABLE TO USE THE COLOR CODES SHOULD NOT CREATE A 
PROBLEM. JUST ASK ME IF YOU NEED ANY HELP." 

You can say that there is no difference between certain delays. If 

so, just put the arrows on top of one another. When you are 

deciding how far apart to place the arrows for different delay 

periods remember that 100 points represen.ts the difference in 

desirability between Excellent Health for five years and Condition 

X for five years. 

Go ahead and place the arrows. 

GIVE THE SUBJECT TIME TO PLACE THE ARROWS. 

WATCH TO BE SURE THAT INSTRUCTIONS ARE BEING CARRIED OUT. 
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REMOVE CARDS WITH TRIANGULAR SYMBOLS FROM THE MATERIALS KIT. 

Before we go on I.would like you to compare the arrows with dots 

(three years in Excellent Health starting at different time periods 

from now) to the red triangle arrow (two months in Excellent Health 

starting right now) and to the most desirable state, Excellent 

Health for five years. Make sure that the distance between each 

dot arrow and the red triangle arrow reflects how you feel about 

the difference in their desirability. Then make sure that this is 

also true for the distance between each dot arrow and five years in 

Excellent Health. 

GIVE THE SUBJECT TIME TO PERFORM THIS VERIFICATION AND ADJUSTMENT. 
ASSIST AS NECESSARY. 

Now I am going to give you three more cards. These cards refer to 

two months i~ Excellent Health. Once again, the length of time 

before you experience Excellent Health is different on each card. 

Place these cards and the card for two months in Excellent Health 

beginning right now (the card with the red triangle which is 

already on the table) in order from most to least desirable on the 

right-hand side of the thermometer. 

GIVE THE SUBJECT TIME TO RANK ORDER THE CARDS. 

The arrow for two months in Excellent Health beginning later on 
'. 

today is already on the board. Use the arrows for the other cards 
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to point to the number on the thermometer that indicates how much 

more or less desirable you find each period of delay compared to 

.beginning two months of Excellent Health later on today, that is, 

the arrow with the red triangle. 

As you do this you may find that you would like to move some 

of the arrows which you placed before. Feel free to do so. Also 

as you space the arrows remember that 100 points is the difference 

in desirability between Excellent Health for five years and 

Condition X for five years. 

GIVE THE SUBJECT TIME TO PLACE THE ARROWS. 

REMOVE THE CARDS WITH SQUARE SYMBOLS FROM THE MATERIALS KIT. 

Before we go on I would like you to compare the arrows with 

triangles (two months in Excellent Health starting at different 

time periods from now) to the red square arrow (two days in 

Excellent Health starting right now) and to the group of red dot 

arrows (three years in Excellent Health). Make sure that the 

distance between each triangle arrow and the red square arrow 

reflects how you feel about the difference in their desirability. 

Then make sure that this is also true for the distance between each 

triangle arrow and the closest dot arrow. 

GIVE THE SUBJECT TIME TO . PERFORM THIS VERIFICATION AND MAKE 
ADJUSTMENTS. ASSIST AS NECESSARY. 

Finally, I have three more cards which describe you as having to 
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spend two days in Excellent Health. Once aqain, the time when this 

will occur is different on each card. Place these cards alonq with 

the card for two days in Excellent Health startinq riqht now (the 

card with the red square) in order from most to least desirable 

alonq the riqht-hand side of the thermometer. Then use the arrows 

to indicate the desirability of each situation compared to 

experiencinq two days in Excellent Health startinq today: the arrow 

with the red square which is already on the board. As you are 

placinq the arrows you may discover that you wish to adjust the 

position of other arrows on the board. Feel free to do so. 

GIVE THE SUBJECT TIME TO PLACE THE ARROWS. 

Before we qo on I would like you to compare the square arrows (two 

days in Excellent Health startinq at different time periods from 

now) to Condition X for five years and to the qroup of trianqle 

arrows (two months in Excellent Health). Make sure that the 

distance between each square arrow and Condition X for five years 

reflects how you feel about the difference in their desirability. 

Then make sure that this is also true for the distance between each 

square arrow and the closest trianqle arrow. 

WHEN THE SUBJECT HAS FINISHED CHECK OUT THE ARROW PLACEMENT. GIVE 
YOUR INTERPRETATION OF THE RELATIVE DESIRABILITY OF DIFFERENT DELAY 
PERIODS COMPARED TO IMMEDIATE ONSET OF EXCELLENT HEALTH AND 
COMPARED TO THE DIFFERENCES IN DESIRABILITY BETWEEN DIFFERENT 
DURATIONS OF EXCELLENT HEALTH. -- YOU MAY FIND THAT SUBJECTS 
UNINTENTIONALLY SPREAD OUT THE SCORES FOR DIFFERENT DELAYS TO THE 
EXTENT THAT 3 YEARS IN EXCELLENT HEALTH DELAYED FOR 1 YEAR BECOMES 
AS UNDESIRABLE AS 2 MONTHS IN EXCELLENT HEALTH -- YOUR IMPARTIAL 
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INTERPRETATION OF THE MEANING OF THE ASSIGNED SCORES MAY ALLOW A 
SUBJECT TO SEE THAT THEY HAVE MADE ERRORS AND GIVES HIM OR HER A 
CHANCE TO CORRECT THEM. 

NOTE THAT YOUR INTERPRETATION MUST BE IN TERMS OF THE RANK ORDERING 
OF STATES OR THE SIZE OF DIFFERENCES BETWEEN STATES. THIS IS AN 
INTERVAL SCALE AND NOT A RATIO ONE: THEREFORE, YOU CANNOT COMPARE 
THE MAGNITUDE OF SCORES E.G. ONE STATE IS TWICE AS DESIRABLE AS 
ANOTHER. 

This is how I would interpret how you feel about the different 

situations described on the cards: 

e.q. , 

e.q. , 

No delay is better than 1 week, 2 months, or a 1 year 

delay. This is true no matter how lo~q you are qoinq to 

have Condition X. 

The amount of difference that delay makes is qreater when 

you are thinkinq about 2 days in Condition X than when 

you are thinkinq about 3 years in Condition X. 

THE SUBJECT CAN AGREE OR DISAGREE WITH YOUR INTERPRETATION: IT IS 
NOT IMPORTANT. YOU ARE SIMPLY GIVING HIM/HER A CHANCE TO REALIZE 
AN ERROR IN UNDERSTANDING THE MEANING OF THE SCALE AND. SUBSEQUENTLY 
IN PLACING THE ARROWS. 

IF A SUBJECT APPEARS CONFUSED WHEN CONFRONTED WITH YOUR 
INTERPRETATION HELP HIM/HER GAIN SUFFICIENT UNDERSTANDING OF THE 
COMPARISONS INVOLVED TO POSITION THE ARROWS. 

Are you satisfied with your results? 

YES - CONTINUE 

NO - ASSIST THE SUBJECT TO RESOLVE ANY DIFFICULTIES. 

'. 
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We are now ready to record the values for each card. I would 'like 

you to tell me the colored shape on the bottom-most arrow and the 

thermometer number to which it is pointing. Continue up the scale 

by telling me the colored shape on each arrow and then reading out 

the scale number that it is pointing to. 

RECORD SCORES. 

Thank you. That completes this task. 

REMOVE CARDS WITH RED SYMBOLS FROM THE BOARD. 

PUT THE REMAINING ~DS AND THE BOARD TO THE SIDE. 

'. 
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MANIPULaTION CHICK 

Now I would like you to answer a question about the task that you 

just completed. The question refers to how you judged the first 

three health situations that you rated on the thermometer, that is, 

the cards with the red symbols. 

PLACE IMMEDIATE ONSET CARDS (RED SYMBOLS) IN FRONT OF THE SUBJECT 

PROVIDE THE SUBJECT WITH THE MANIPULATION CHECK QUESTION (P.7 OF 
THE RESPONSE BOOKLET) AND A PENCIL. 
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V DEMOGRAPHICS QUESTIONNAIRE 

Now we need some information about you. It will remain 

confidential and anonymous. Your name will not be recorded. We 

need the information to describe, in general, the kinds of people 

who participated in our research. 

GIVE THE SUBJECT THE DEMOGRAPHICS QUESTIONNAIRE AND A PENCIL. 

MAKE SURE THAT THE BLUE-CODED HEALTH STATE CARDS AND THE CONDITION 
X CARD ARE PLACED IN FRONT OF THE SUBJECT. 

CHECK FOR COMPLETENESS AND CLARITY OF RESPONSES BEFORE PROCEEDING 
TO THE NEXT PHASE. 

VI CLOSURE 

Now let me take a minute to make sure that we have completed 

all of the tasks and questionnaIres. 

THE RESPONSE BOOKLET SHOULD CONTAIN THE FOLLOWING FORMS: 
COVER SHEET 
EXERCISE #1: FEELING THERMOMETER SCORES 

STANDARD GAMBLE SCORES 
MANIPULATION CHECK 

EXERCISE #2: TIME PROFILE FEELING THERMOMETER SCORES 
MANIPULATION CHECK 

DEMOGRAPHICS QUESTIONNAIRE (2 PAGES) 

MAKE SURE THAT THERE ARE NO MISSING RESPONSES ON ANY OF THE FORMS. 
IF YOU DISCOVER A MISSING RESPONSE GO BACK AND COMPLETE THE TASK OR 
QUESTION. 

Everything is complete. On behalf of the research team I would 

like to thank you for assisting us with this research. 
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This cash payment of $20 is to reimburse you for your efforts .. 

The University requires us to obtain a signed receipt and some 

basic personal information for payments of this nature. I 

therefore must ask you to read and sign this form. 

PAY THE SUBJECT. . 

FILE THE SIGNED RECEIPT. 

RETURN HEALTH STATE CARDS TO THE APPROPRIATE SLOT IN THE FOLDER. 

AFTER THE SUBJECT HAS LEFT (BUT BEFORE THE NEXT INTERVIEW) COMPLETE 
THE INTERVIEW ASSESSMENT FORM. 

'. 
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APPENDIX F 

INTERVIEWER MANUAL 

Adapted from Guide to Design and Development of Health-state 
utility Instrumentation (Furlong et ale 1990} with the 
permission of the authors 

--------------------_. .._-_._---------
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INTERVIEWER MANUAL 

FOR STUDY OF 

CONTEXT EFFECTS ON HEALTH STATE UTILITY ASSESSMENT 

TABLE OF CONTENTS 
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I STUDY BACKGROUND 

A. INTRODUCTION, PURPOSE, AND METHODS 

333 

The background and purpose of the study are presented in 

Chapter One of the dissertation proposal. Chapter Three discusses 

the research methods. 

B. SUBJECT RECRUITMENT AND SCHEDULING 

A classified ad soliciting volunteers for a health opinion 

study has been placed in Lo Oue Pasa. In addition, posters have 

been placed in the volunteer office and outpatient pharmacy of The 

Veterans' Affairs Medical Center. These advertisements direct 

interested individuals to phone the College of Pharmacy to set up 

an interview. The secretaries in the Department of Pharmacy 

Practice receive these calls. They screen out individuals who are 

under age 25 and who are unable to communicate (speak or read) in 

English. They then schedule an interview appointment for a time 

when both an interviewer and the volunteer subject will be 

available, provide directions to the Department of Pharmacy 

Practice office, and obtain the subject's name and telephone 

number. For appointments scheduled more than one week after the 

initial phone call a reminder phone call is made to the volunteer 

subject the day before the appointment. 

'Volunteer subjects will be directed to report to the 

Department of Pharmacy Practice office. Interviewers should pick 

up their interviewees at the office. 
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We will attempt to ensure anonymity of subjects by restricting 

the recording of subject names to the appointment book and to the 

signed receipts which are returned to the business office. Response 

booklets will be marked with a subject I.D. number only. 

C. INTERVIEWER'S ROLE 

Interviewers playa major role in this study. All data will 

be collected by interviewers and therefore the quality of this data 

will be determined by the effectiveness of the interviewers. 

Interviewers' objectives are: 

1) to play a neutral role such that the i·nterview could be 

repeated with a different interviewer and consistent reponses 

be obtained 

2) to create an atmosphere of understanding and trust such 

that the subject feels at ease with the tasks and with asking 

questions without fear of being judged or criticized. 

3) to accurately administer the interview and collect the data 

generated 

In genera'l, the effectiveness of an interviewer will depend on 

his/her ability to: 

1) make a positive first impression on the subject to 

encourage his/her cooperation 

2) develop. effective communication (at ease) with the subject 

to ensure their continued assistance 

3) avoid influencing the subj ect' s opinion (will bias the data 

set) or distracting the subject ~ 
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4) detect subject misunderstanding or confusion and correct it 

5) accurately collect and record the response obtained during 

the interview 

II INTERVIEWING DETAILS 

A. MATERIALS CHECK LIST 

1) Interviewer Manual 

2) Interview "Script 

3) Response Booklets - a sufficient number for the day 

4) Appointment Schedule for the Day 

5) Randomization Schedule 

6) Props - Feeling Thermometer, Chance/Time Trade-off Board 

7) Materials Kit - containing all cards and arrows 

8) Eraser-tipped Pencils 

9) Tape-recorder with one blank tape 

10) Cash Payments 

11) Receipts 

B. TASK CHECKLIST 

1) All arrows are inserted in card pockets. 

2) All cards and arrows are in proper folders. 

3) Label response booklet with subject's I.D. number (obtained 
from randomization schedule). 

4) Label response booklet with experimental condition assigned 
for Exercise #1 and Exercise #2 (obtained from randomization 
schedule). 

5) Check tape-recorder operation. 

6) Label tape with subject's I.D. number. 
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C. ASSIGNING TREATMENT CONPITIONS TO SUBJECTS 

All subjects will participate in both of the studies which 

constitute this research project. Each subject must therefore be 

assigned to receive one of the four independent treatment 

conditions in the first study: natural loss, iatrogenic loss, or 

iatrogenic cost; and one of the two independent treatment 

condi tions: gain or loss of health, in the second study. A subj ect 

may therefore be assigned to one of six possible treatment 

combinations. 

A separate randomization schedule will be e,stablished for each 

interviewer. Each subject who shows up for an interview will be 

assigned the next I.D. number and accompanying treatment 

combination on the interviewer's randomization schedule. Please 

note that it is the subject who shows up and not the scheduled 

subject who is assigned the next treatment combination. 

D. MEETING THE SUBJECT 

It is very important to place the respondent at ease as 

quickly as possible. First introduce yourself by name and 

affiliation (graduate student, College of Pharmacy, the University 

of Arizona). Next convey our appreciation for the subj ect ' s 

decision to participate in the study and explain that obtaining 

their opinion is the only method available for determining how 

people feel about various health states. At this time, a few 

minutes should be spent to place the subject at ease by introducing 
'. 
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a casual conversation about a neutral topic such as the weather or 

a sporting event. When the interviewer senses that good 

communication has been established, he/she may introduce the 

requirements of the interview by proceeding with the Interview 

Script. 

E. RESPONSE SCORING 

1. Response Booklet 

The response booklet consists of: 

a) a Cover Sheet 

b) an Exercise #1 Feeling Thermometer Form (Table 1) 

c) an Exercise #1 Chance Board Form (Table. 2) 

d) an Exercise #1 Manipulation Check Questionnaire 

e) an Exercise #2 Feeling Thermometer Form (Table 3) 

f) an Exercise #2 Manipulation Check Questionnaire 

g) a Demographics Questionnaire 

h) a Post-Interview Assessment Form 

To ensure anonymity the respondent's name must NOT appear on 

any interview recording materials. All marking must be done on the 

answer sheets in pencil. Correct marking mistakes immediately by 

completely erasing them and entering the correct response. 

2. Feeling Thermometer 

Record the score which the subject reads off to you on the 

line with the matching symbol code. 

'. 
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3. Chance Board 

For each health state indicate whether it was the anchor state 

or first or second temporary health state card presented to the 

subject for assessment. 

Read the score for the health state directly from the dial of 

the Chance Board. In the event that the subject chooses Choice A 

record the top value. If the subject chooses Choice B record the 

bottom value. Record the middle value for an indifferent response. 

If a numerical score for the choice is obtained the rating task for 

that health state is finished. 

If instead of a number the letter "c" ~ppears where the 

response value should be, "continue" by turning the dial counter 

clockwise to the next setting and presenting the subject with the 

next choice. If the value is a "?" read the question as indicated 

in the Interview Script and proceed as per instructions. If the 

value is a "??" the respondent should be prompted to report whether 

he/she considers Choice B as more preferable, less preferable, or 

equally preferable to certain death and the question ends. If more 

preferable, the score is 0.05: if equal the score is 0: and if less 

preferable the score is less than o. In the last case, a new 

anchor state is indicated and additional assessments are required. 

You will find that the interview will proceed much more 

quickly and accurately if you rely upon the dial to indicate the 

next step in the procedure. It is too easy to lose one's place in 

the script and reading the seript takes time which unduly slows the 

interview. The script is useful for learning what to say but the 
'. 
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board itself is a better source of information regarding what to ~o 

next when you are actually conducting an interview. 

4. Time Profile Cards 

subjects have found this to be the most difficult of the tasks 

and a number have been confused by it. In all cases, the confusion 

was not apparent from the subject's behavior but was discovered by 

questioning the subj ect about seemingly illogical placement of 

arrows. Therefore, prior to recording thermometer scores, check 

out the placement of the arrows and attempt to verify score 

patterns which seem illogical to you. It is also a good idea to do 

this even when the scores seem reasonable -- sometimes it results 

in minor adjustments. Some ways in which verification can be 

approached are provided in the interview script. 

F. GENERAL INTERVIEWING CONSIDERATIONS 

1. Appearance must be neat and clean and the dress code should be 

siEilar to that of the subject 

2. Maintain a conversational tone throughout the interview by 

minimizing direct reading of the script. This is made easier 

if the interviewer is very familiar with the questions, the 

method of recording responses and the purpose of the research. 

3. Describe the study methods and ask questions exactly as they 

appear in the script. BE CONSISTENT with all sUbjects. 

Paraphrasing is dangerous as this may change the meaning or 

emphasis of the question. Do not feel that you are stating the 

obvious: we tend to underestimate the ability of subjects to 

7 



340 

get confused with new tasks. 

4. Show interest in the study but do'NOT react to the respondent's 

replies with any indication (verbal or non-verbal) of approval 

or disapproval. It is important to convey acceptance to all 

respondent replies or the respondent may tailor responses to 

what the interviewer wants to hear. 

5. Be wary of asking questions in a manner which could be 

interpreted as accusatory. This is most likely to happen when 

you are seeking to verify an illogical choice. 

6. Do not rush the subject. 

7 • Refrain from distracting the subj ect whi~e he or she is 

concentrating on the task at hand e.g., nervous movement, 

staring at the subject. 

S. Be vigilant regarding the subject's behavior and need for 

assistance without constantly watching the subject. 

periodically that instructions are being followed. 

Check 

G. DEALING WITH INQUIRIES OR PAUSES ABOUT HOW TO ASSIGN A RATING 

Try to encourage subjects to rate or rank each item and answer 

every question. Use prompts when necessary but do not present the 

prompts in a leading manner or react to responses in an approving 

or disapproving manner. Some examples of suitable prompts are: 

"If you had to choose ~hich would you choose?" 

"There are no right or wrong answers. What do you think?" 

"To the best of your knowledge, what would you say the answer 
would be?" 

'. 
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"Take as much time as you wish, if you don't understand the 
question let me know and I will explain it to you." 

H. PROBLEM SITUATIONS 

1. Reluctance to answer a question 

In the event that a subject appears uncomfortable with a 

question immediately relieve the tension by saying "Maybe you would 

like to think about this question, and we will come back to it 

later." If you make this statement before the subject actually 

refuses to answer the question you will: 

a) retain the opportunity to re-ask the question at the end 
of the interview; and 

b) ensure that the remaining portion of the interview is 
not placed in jeopardy by one question 

2. States rated worse than death 

See the interview script (response marked ??) for directions on 

how to proceed. 

3. Illogical or careless responses 

Sometimes the rating given to a health state is highly unusual 

e. g., rating the difference between death and a health state 

considered worse than death as several times greater than the 

difference between excellent health and death. This kind of 

illogical rating may occur when a subject does not completely 

understand the task or when the subject does not give enough 

thought to the task. 

Sometimes the rating itself may not seem illogical but the 

subject's behavior or comments indicate that they do not completely 
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understand what they are to do or that they are not taking care in 

making their response. In either situation the interviewer should 

confront the subject with what the particular positions of the 

arrows mean e.g., "with the arrows placed this way you are saying 

that • • • • Is this correct?" Often this approach makes an error 

in arrow placement evident to the subject who then will change the 

posi tion of the a:rrows. 

4. Request for information about a health state during the standard 
gamble 

sometimes a subject may request clarification on what is meant 

by certain words or phrases in a health state description. Be 

cautious about contributing information beyond what is on the card. 

If the clarification you provide concerns the state which is 

serving as the lower anchor of the gamble then you must repeat the 

entire standard gamble exercise. 

I. COMMON QUESTIONS 

I do not understand this question (refering to the manipulation 

check) • 

Exercise #1: 1) Tell the subject that reading the responses may 

make the question clearer. 

2) If #1 does not work, give the subject a card 

with a frame and tell him/her that the question 

refers to the information in the second paragraph. 

'. 
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Ask what state the subject was evaluatinq on each 

card and how that state compared to the state that 

they were told they were in at the beqinninq of the 

five year period. 

sometimes I find it really hard to make up my mind about an item. 

What should I do? 

Take your time answerinq. Trust your instincts and answer as you 

feel. Don't worry about what 'other people think or what the score 

should be. There are no riqht or wronq answers so simply qive the 

best answer you can. 

ANSWER THE FOLLOWING QUESTIONS ONLY AT THE END OF THE INTERVIEW. 

What is the purpose of rating and ranking these health states? 

We are interested in findinq out how the lenqth of an illness or 

the time at which it occurs affects how people evaluate an illness. 

We also want to know whether the particular cause of an illness 

makes a difference to evaluation of the illness. 

Why were these particular health states chosen? 

We are not interested in these health states themselves. We used 

the health states to help us find out how factors such as the 

timinq of an illness and its cause affect people's evaluation of an 

illness. We selected these health states for the study because we 

felt that they could be described in terms which the averaqe person 

could relate to. 

'. 
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J. CHECKING THE RESpoNSE BOOKLET 

Upon completion of the last questionnaire, the interviewer 

should go through the entire set of response forms to check that 

all responses are complete and legible. If a question has been 

overlooked or put-off to the end it must be completed before the 

subject leaves. After ensuring that the records are complete, the 

time should be recorded. 

K. rum.. OF INTERYIEW 

At the end of the interview take time to express our 

appreciation for the time and effort the subject'contributed to the 

research. Reimburse the subject and obtain a signed receipt. 

L. POST-INTERVIEW TASKS 

Be sure that all arrows have been placed in the appropriate 

card pockets. Place all cards in their proper folders. Complete 

the post-interview assessment form. 

'. 
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INTERVIEWER TRAINING PROGRAM 
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CONTBXT EPPBCTS IN HBALTH STATE UTILITY ASSBSSMENT 

INTERVIEWER TRAINING PROGRAM 

outline 

Module I 

A. overview of the training program 

B. Research objectives and methods 

c. Role of interviewers 

Module II 

A. utility assessment techniques 
1. Purpose 
2. Rating Scale 
3. Standard Gamble 
4. Time Trade-off 
5. comparisons 

B. Walkthrough the interview script with props 
1. Purpose of questions 
2. Potential areas of respondent confusion 
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c. General guidelines and rules for interviewing 
1. General interviewing considerations 
2. Dealing with inquiries or pauses 
3. Problemmatic situations 
4. Common questions 

Module III 

A. Demonstration interview 

B. Practice in dyads 

Module IV 

A. Debriefing after field testing 
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~HE FEELING ~HERKOKETER 

._--------------------------
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'. 

From Guide to Design and Development of Health-State utility 
Jnstrumentation (Furlong et al. 1990) 



APPENDIX I 

THE Ca~CE BOARD 

'. 
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SCALE: 

CHANCE BOARD 

CHOICE "A" 

,------- ----I • ( :------------1 
I , 
I I 
, 1 
1 I 
I 1 
I 1 '- _________ ..1 

CHOICE "8'" 

.----------" r--------- --I 
I I 
I 
I 
1 
I 
I I L _________ ...l 
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NOTES: <D lime. green coloured translucent filII overlay. 

CD cut-out sections' to display LIFE A nUllleric and: graphic01l probability displays. 

(]) cut-out section for gripping probability whe~l. 

~ designers' initials (surnames). 

CD dotted lines depict transparent pla.tic "parking permit" envelopes. 

From Guide to Design and Development of Health-state utility 
Instrumentation (Furlong et ale 1990) 
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APPENDIX J 

HEALTH PROFILE PROTOTYPES 



Health Loss Prototype 

You have been in excellent health for some time. During 
the next five years, you will continue to have excellent 
health except for a three-year Deriod bef,nning one week 
from now when you will have Condition . 
During the three years, you have swollen, sore, stiff joints 
in your hands andltnees. The stiffness is especially bad in 
the mornings. You have difficulty performing any activity 
which requires finer movements or strength in your 
fingers. This includes things like getting dressed, opening 
jars, unlocking a door. Doing household chores is dIfficult 
and sports are out of the question. Climbing stairs, 
walkinl{ more than a block, or getting out of bed or an 
armchair are difficult and painful, so you tend to stay 
home most of the time. You can still carry out your job. 

Baseline Health state 

Excellent Health 

You are in excellent physical, mental, and emotional 

health. You have no physical complaints. You perform 

. the normal physical activities for a person of your age. 

You are well enough to carry out your responsibilities on 

the job and at home. 
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Health Gain Prototype 

You have had Condition X for some time. During the next 
five years, you will continue to have Conditio~ X except for 
a two-month period beginning one year from now. 

During the two months, the pain and discomfort in your 
hands and knees are gone. You easily do thin,gs you had 
trouble doing for a long time. You dress yourself, open 
jars, unlock doors, and do your household chores. You go 
wherever you want and partidpate in the sports and 
recreational activities of your choice. In short, your health 
is excellent. 

Baseline Health state 

Condition X 

You have swollen, sore, stiff joints in your hands and 
knees. The stiffness is especially bad in the mornings. 
You have difficulty performing any activity which 
requires finer movements or strength in your fin~ers. This 
includes things like getting cfressed, openIng jars, 
unlocking a door. Doing household chores is difficult and 
sports are out of the question. Climbing stairs, walking 
more than a block, or getting out of bed or an armchair are 
also difficult and painful, so you tend to stay home most of 
the time. You can still carry out your job. 
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APPENDIX It 

A AND C MATRIX CODING FOR POST-HOC ANALYSES 

IN SYSTAT 

--- ----- ----------

354 



Direction by Delay Simple Interactions 

2-Day Duration C Matrix: 

-.671 -.224 .224 .671 0 0 0 0 0 0 0 0 
.500 -.500 -.500 .500 0 0 0 0 0 0 0 0 
-.224 .671 -.671 .224 0 0 0 0 0 0 0 0 

2-Month Duration C Matrix: 

0 o 0 0 -.671 -.224 .224 .671 0 0 0 0 
0 000 .500 -.500 -.500 .500 0 0 0 0 
0 o 0 0 -.224 .671 -.671 .224 0 0 0 0 

3-Year Duration C Matrix: 

o 0 0 0 0 0 0 0 -.671 -.224 .224 .671 
o 0 0 0 0 0 0 0 .500 -.500 -.500 .500 
o 0 0 0 0 0 0 0 -.224 .671 -.671 .224 

Direction by Delay Interaction Comparisons 

2-Day/2-Month Duration Comparison C Matrix: 

-.671 -.224 .224 .671 .671 .• 224 -.224 -.671 0 0 0 0 
.500 -.500 -.500 .500 -.500 .500 .500 -.500 0 0 0 0 
-.224 .671 -.671 .224 .224 -.671 .671 -.224 0 0 0 0 

2-Month/3-Year Duration Comparison C Matrix: 

o 0 0 0 -.671 -.224 .224 .671 .671 .224 -.224 -.671 
o 0 0 0 .500 -.500 -.500 .500 -.500 .500 .500 -.500 
o 0 0 0 -.224 .671 -.671 .224 .224 -.671 .671 -.224 

2-Day/3-Year Duration Comparison C Matrix: 

-.671 -.224 .224 .671 0 0 0 0 .671 .224 -.224 -.671 
.500 -.500 -.500 .500 0 0 0 0 -.500 .500 .500 -.500 
-.224 .671 -.671 .224 0 0 0 0 .224 -.671 .671 -.224 
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Duration by Delay Simple Interactions 

A Matrix Gains: 1 1 A Matrix Losses: -1 1 

C l>latrix: 

.474 .158 -.158 -.474 0 0 0 0 -.474 -.158 .158 .474 
-.354 .354 .354 -.354 0 0 0 0 .354 -.354 -.354 .354 
.158 -.474 .474 -.158 0 0 0 0 -.158 .474 -.474 .158 
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-.274 -.091 .091 .274 .548 .183 -.183 -.548 -.274 -.091 .091 .274 
.204 -.204 -.204 .204 -.408 .408 .408 -.408 .204 -.204 -.204 .204 
-.091 .274 -.274 .091 .186 -.548 .548 -.186 -.091 .274 -.274 .091 

simple Main Effect of Delay for Gains of All Durations 

A Matrix: 1 1 

C Iwia t.t' ix : 

-.671 -.224 .224 .671 
.500 -.500 -.500 .500 
-.224 .671 -.671 .224 

-.671 -.224 .224 .671 -.671 -.224 .224 .671 
.500 -.500 -.500 .500 .500 -.500 -.500 .500 
-.224 .671 -.671 .224 -.224 .671 -.671 .224 

simple Main Effect of Delay for Losses 

A Matrix: -1 1 

2-Day Loss C Matrix: -.671 -.224 .224 .671 a 
.500 -.500 -.500 .500 0 
-.224 .671 -.671 .224 0 

2-Month Loss C Matrix: 0 0 0 0 -.671 -.224 .224 
0 0 0 0 .500 -.500 -.500 
0 0 0 0 -.224 .671 -.671 

a 
0 
0 

3-Year Loss C Matrix: 0 0 0 0 0 0 0 -.671 -.224 

a a 0 0 0 0 
a 0 0 0 0 0 
a 0 a 0 0 0 

.671 0 a 0 a 

.500 0 0 0 0 

.224 0 0 0 0 

.224 .671 
0 0 0 0 0 0 0 0 .500 -.500 -.500 .500 
0 0 0 0 0 0 0 o -.224 .671 -.671 .224 

Simple Comparisons for 2-Day Losses 

o vs. 2-Day Delay C Matrix: 1 -1 0 0 0 0 a 0 0 O~O a 

2-Day vs. 2-Month Delay C Matrix: 0 1 -1 0 0 0 0 0 0 0 0 0 

2-Month vs. 3-Year Delay C Matrix: 0 0 1 -1 0 0 0 0 0 0 0 a 
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POST-INTERVIEW QUESTIONNAIRE 

IN THE PILOT STUDY 
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Adapted from Guide to Design and Deyelopment of Health-state 
utility Instrumentation (Furlong et ale 1990~ with the 
permission of the authors 

---------- -------



PILOT STUDY 

POST-INTERVIEW ASSESSMENT 
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1. How clear or understandable were the inst~~ctions? Did you 
understand: 

a) exactly what you had to do? 
b) most of what you had to do? 
c) some of what you had to do? 
d) very little of what you had to do? 
e) none of what you had to do? 

2. How could the instructions have been improved? 

3. How would you rank the rating tasks in order from easiest (1) 
to most difficult (3)? 

chance board 

thermometer with 4 health states 

thermometer with time profile cards 

4. FOR SUBJECTS WHO SHOWED PREFERENCE ORDER REVERSALS BETWEEN THE 
RATING AND STANDARD GAMBLE TASKS: 

Please explain to me why you rated Health State better 
than Health State in the thermometer task but not in the 
chance board task? What were you thinking at the time? 

5. FOR SUBJECTS WHO FAILED THE MANIPULATION CHECK: 

Tell me why you thought the health states seemed like __________ _ instead of __________________ _ 

'. 



APPENDIX H 

FOREGONE GAIN SCENARIO 

(THE PILOT STUDY) 

359 



You have sharp stomach pain and burning that lasts most 

of the day. Sometimes the pain wakes you up at night. 

Liquid antacids give you relief some of the time. 

Your doctor told you that this would probably happen if 

you did not do certain things to prevent it. You wish you 

had followed her advice. 

'. 
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