
We are not all the same:
The state of practice in 
accounting for preference 
heterogeneity
State-of practice and ISPOR Health 
Preference Research SIG working group

ISPOR Workshop
Presented by:
Deborah A Marshall, PhD, Sebastian Heidenreich, PhD, 
Marco Boeri, PhD 

18 May 2020, 2:15 to 3:15 PM ET



2

Deborah A Marshall, PhD
Professor, University of Calgary, Canada

Sebastian Heidenreich, PhD
Associate Director, Evidera Inc., London, UK

Marco Boeri, PhD
Senior Research Economist, RTI Health Solutions, Belfast, UK 

Discussion Leaders



3

1) Overview of stated preferences and preference 
heterogeneity and practical implications

2) Overview of available methods to measure preference 
heterogeneity and common pitfalls

3) Current state-of-practice to account for preference 
heterogeneity and activities of the ISPOR Health 
Preference Working Group

4) Audience interaction and polling 

Outline of Workshop
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Overview of Stated Preference Methods

Medical Device Innovation Consortium (MDIC). 2015 http://mdic.org/wpcontent/uploads/2015/05/MDIC_PCBR_Framework_Web.pdf

Medical Device Innovation Consortium (MDIC) Catalog of Methods

“Experimental survey methods that ask respondents to express the 
relative desirability or acceptability of features that differ amongst 
alternatives …which reflects their underlying utility for that alternative

http://mdic.org/wpcontent/uploads/2015/05/MDIC_PCBR_Framework_Web.pdf


5

“The quality or state of being diverse in character or content”

- Oxford Dictionary
- Shutterstock

What is Heterogeneity? (1)
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Heterogeneity is a word that signifies diversity. ... 

The prefix hetero- means "other or different," while the prefix 
homo- means "the same." Heterogeneity is often used in 

contrast to homogeneity, which is when two or more people 
or things are alike.

Google

What Does Heterogeneity Mean?
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Heterogeneity in statistics means that your populations, 
samples or results are different. It is the opposite 

of homogeneity, which means that the 
population/data/results are the same. 

A heterogeneous population or sample is one where every 
member has a different value for the characteristic you're 

interested in.

What does heterogeneity in a study mean?
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Preference heterogeneity…
potential differences in relative preferences across 

respondents in the sample

What does preference heterogeneity in a stated 
preferences study mean?
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In terms of the utility function…

Is βnk = βk for all (𝑛𝑛) ?

Are there patterns of preferences (classes)?

Are the errors independent and identical?

All the same?   OR       Classes?       OR     Individuals?

- Shutterstock

𝑢𝑢𝑗𝑗𝑗𝑗 = 𝛼𝛼𝑗𝑗 + 𝛽𝛽1𝑥𝑥1𝑗𝑗𝑗𝑗 + 𝛽𝛽2𝑥𝑥2𝑗𝑗𝑗𝑗 + ⋯+ 𝛽𝛽𝑘𝑘 𝑥𝑥𝑘𝑘𝑗𝑗𝑗𝑗 + 𝜀𝜀𝑗𝑗𝑗𝑗
Individual (𝑛𝑛) 
specific utility of 
alternative j.
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1) Support Patient Centered Care and Clinical Practice 

2) Inform Clinical Practice Guidelines 

3) Inform Policy Decisions about Treatment

Why heterogeneity in preferences?
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1) Identify preference classes of patients with 
rheumatoid arthritis to select treatment based on 
benefit-risk profiles

- Fraenkel L et al. Ann Rheum Dis, 2017.

Prefer Triple Therapy
Risk averse (rare),  
Cost sensitive, oral

Prefer anti-TNF
- Avoid bothersome side 

effects

Prefer anti-TNF
- Rapid onset of 

action

Recognising
heterogeneity in 
patient preferences 
is important for 
choosing treatment 
to achieve best 
outcomes for that 
individual patient.
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2) Using patient preferences to inform clinical 
practice guidelines
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Grading of Recommendations Assessment 
Development and Evaluation (GRADE)

- GRADE working group. BMJ 2004.

Considerations in formulating guideline 
recommendations (in addition to the quality of the 
evidence):

– Tradeoffs between benefits and harms
– Uncertainty in the estimates of effects
– Values and preferences of benefits and harms from 

those affected
– Translation of evidence into specific setting
– Resource implications

√

√

√
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ISPOR Task Forces on Good Research 
Practices (GRPs)
https://www.ispor.org/workpaper/ConjointAnalysisGRP.asp

“Aligning health care policy with patient preferences 
could improve the effectiveness of health care 

interventions by improving adoption of, satisfaction 
with, and adherence to clinical treatments.”
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- Marshall DA et al. Osteoarthritis and Cartilage, 2018

 Patients with the 
worst pain are 
willing to wait   
~7 months

 Patients with the 
least pain are 
willing to wait 
~12 months

…to select the 
surgeon themselves 
(vs being assigned 
the next available 
surgeon from a list)

Willingness to wait to select surgeon verses 
assignment to next available surgeon
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3) Patient centered care and perspectives in policy 
decisions

16

Patient-Focused Benefit-Risk 
Analysis to Inform Regulatory 
Decisions Value in Health 
Themed Issue, October, 2016

- Guest Editor Shelby Reed, Themed Issue, Value in Health, Oct 2016

Patient-centered movement

Quantitative benefit-risk
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Accounting for heterogeneity is recommended…

[…]

…but is it clear how to go about it?

Disclaimer:
- This presentation focusses on discrete choice experiments (DCEs)
- We assume preference heterogeneity is defined as differences in 
individuals’ treatment choice to changes in treatment attributes

Example
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What do guidelines say about how to do it?

No advice on how to account for
preference heterogeneity

Introduction to three models:
(1) Mixed logit; (2) latent class; 
(3) Hierarchical Bayes

No discussion of explained heterogeneity
No advice on model selection
Limited guidance on challenges
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Little guidance on the analytical process

Explained Heterogeneity

Behavioural Hypothesis Policy-relevant Subgroups

Unexplained Heterogeneity

Final Specification

Treatment evaluation

Robustness Checks
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What makes a subgroup
policy relevant?
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Complexity vs parsimony

Model specification

Inference

Benchmark measures

Using data on heterogeneity

Interpreting heterogeneity
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Lack of conceptual frameworks

Patient 
Characteristics

Clinical

Sociodemographic

Patient 
Attitudes

Indicator 1

…

Unexplained 
Heterogeneity OUTPUT

Clinical
Performance

Indirectly Explained Heterogeneity

Directly Explained Heterogeneity

Unobservable heterogeneity must
be accounted for in a latent variable model
to meaningfully assess the contribution of the indicators

Policy relevance: 
• Are the indicators actionable and/or help provide

relevant insights?
• Are identified latent variables clinically meaningful?
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How complex is complex enough?
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Little guidance on methodological challenges

The alphabet soup of models 
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Little guidance on methodological challenges

The alphabet soup of models 

Observable Heterogeneity

Unobservable Heterogeneity

Differences in preferences that can be 
explained by data about patients 
characteristics (e.g. sex, age, disease 
severity).

Differences in preferences that cannot 
be explained by collected data about 
patients’ characteristics (often: different 
expectations, experiences, tastes,
lifestyles, attitudes).
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Little guidance on methodological challenges

The alphabet soup of models 

Distributional Assumptions

Requires assumptions 
about the distribution

Requires assumptions 
about the number of
groups

Requires assumptions 
about the distributions
and number of groups
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Little guidance on methodological challenges

The alphabet soup of models 

Correlation in the
collected preference 

data

Preference 
Heterogeneity

Scale 
Heterogeneity

Processing 
Heterogeneity

Different valuation
of treatment aspects

Different evaluation
of treatment aspects

Different error variance
in collected data
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Little guidance on methodological challenges

The alphabet soup of models 

Quo Vadis?
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• Overall Objectives
– To determine the state-of-practice in accounting for preference heterogeneity in the 

analysis of DCE data
– To outline gaps in current guidelines with respect to accounting for preference 

heterogeneity in the analysis of DCE data 

• A 4,000 word manuscript will be developed to disseminate the 
findings of the project.

Study Overview 
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• A literature review focussed on DCE in health/healthcare will be 
conducted. 
– The literature review will assess how previously published studies in 

health/healthcare accounted for preference heterogeneity 
(explained/unexplained) in DCE and how preference heterogeneity is 
covered in established guidelines for conducting DCEs in healthcare.

• We are in the process of registering the review on PROSPERO
• Systematic search and review process is started:

– We have executed the title and abstract review
– We are in the process of executing the full text review

Workstream 1: Literature review 
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Inclusion/Exclusion Criteria

Inclusion Exclusion
• Peer-reviewed papers, written in English 
• Published 01Jan 2000 – 15MAR2020.  
• Literature that falls under the Random Utility 

Model (RUM) 
• Discrete choice experiments on health and 

healthcare, such as health valuation studies, 
treatment studies, and structure/policy 
studies (e.g., examine job preferences of 
health workers - physicians, medical 
students, and nurses). 

• Includes analyses of preference 
heterogeneity (including explained and 
unexplained heterogeneity). 

• The unexplained heterogeneity will 
cover all finite and continuous mixture 
models with and without covariates 
effects. Hybrid choice model studies 
will also be included. 

• Explained heterogeneity will include all 
interaction studies, i.e., data are 
pooled.

• Studies that analyze preference of food 
(e.g., high sugar), transportation (road 
safety), and environment (air quality control) 
that may or may not be related to health, 
unless addressing health and healthcare 
audience (health, health economics, or 
methodological journal). 

• Studies that focus on choice heterogeneity 
only to evaluate heuristic (e.g., attribute non-
attendance), information processing (i.e., 
differences in utility function), and data 
mining perspectives.

• Studies that stratify the data with separate 
analyses, i.e., data are not pooled (e.g., 
multiple countries or studies comparing 
patients and physicians).
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• Health or Healthcare
And
• discrete choice experiments or discrete choice experiment or

discrete choice modeling or discrete choice modelling or
discrete choice conjoint experiment or stated choice or
part-worth utilities or functional measurement or
paired comparisons or pairwise choices or conjoint analysis or 
conjoint measurement or conjoint studies or 
conjoint choice experiment

And
• preference heterogeneity or Random Parameter Logit or Latent Class or 

Subgroup or heterogeneity in preferences

Search terms:



32

• Potential articles will be reviewed in three tiers: 
– First: reviewing the articles identified by existing systematic reviews;

• Soekhai V, de Bekker-Grob EW, Ellis AR, Vass CM. Discrete choice 
experiments in health economics: past, present and future. 
Pharmacoeconomics. 2019;37(2):201–26.

• Zhou M, Thayer MW, Bridges JFP. Using latent class analysis to model 
preference heterogeneity in health: a systematic review. Pharmacoeconomics. 
2018;36(2):175–87.

– Second: conduct complementary, and citation searches for articles that 
clearly indicate preference heterogeneity and health. 
• If reviewers find controversial article (do we include it?) the arbitrator has 

decided (could solicit feedback from experts).
• After the title/abstract review, the articles will be curated and undergo a full-text 

review (confirmatory) prior to extraction. 
– Third: solicit input (relevant articles) from experts

• Extraction template currently under development

Methods
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Search Results:

• 4 duplicates and 13 as 
abstracts only. 

• 441 is the final number of 
retrieved articles.
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• Key objectives of the survey per proposal
– To elicit views, experiences and perceptions around preference heterogeneity that help 

us interpret the current state of practice
• To identify definitions of preference heterogeneity
• To identify current approaches used to account for preference heterogeneity

– Which ones exists? How are they selected? 
• To identify relevant methodological challenges 

– Statistical challenges, but also fundamental challenges (i.e. behavioural pluralism)
• To identify challenges in the reporting/interpretation of preference heterogeneity

– Do conventions exist? What ambiguities do exist (e.g. 30% of patients consider the benefits are worth the 
risks vs. 30% probability that the benefits are worth the risks)

– To identify needs for further guidance and/or standards

Workstream 2: Survey
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Topics and Rough Outline (1/7)

• The 15-25 min survey will be split into five parts:
– Part 1: About You
– Part 2: Understanding Preference Heterogeneity
– Part 3: Accounting for Preference Heterogeneity
– Part 4: Selected Methodological Challenges
– Part 5: Assessing the Need for Guidance
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Topics and Rough Outline (2/7)

• The 10-20 min survey will be split into five parts:
– Part 1: About You

• Sociodemographic characteristics and affiliations
• Experience with DCEs
• Assess knowledge and experience with heterogeneity

– Part 2: Understanding Preference Heterogeneity
– Part 3: Accounting for Preference Heterogeneity
– Part 4: Selected Methodological Challenges (skip if little experience)
– Part 5: Assessing the Need for Guidance
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Topics and Rough Outline (3/7)

• The 10-20 min survey will be split into five parts:
– Part 1: About You
– Part 2: Understanding Preference Heterogeneity

• Definition, Terminology & Relevance
• Importance for publishing
• Attitudinal questions

– Part 3: Accounting for Preference Heterogeneity
– Part 4: Selected Methodological Challenges
– Part 5: Assessing the Need for Guidance

• Provide information at the end of survey and tell you will provide that during 
the introduction
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Topics and Rough Outline (4/7)

• The 10-20 min survey will be split into five parts:
– Part 1: About You
– Part 2: Understanding Preference Heterogeneity
– Part 3: Accounting for Preference Heterogeneity

• Ex-ante considerations
– Overall study design (e.g. mixed methods component)
– Recruitment (e.g. mode admin) / sampling approach (e.g. stratification)
– DCE design
– Questionnaire design (capturing drivers of preference heterogeneity)

» Respondents’ characteristics
» Attitudes
» Experiences

• Ex-post considerations
– Part 4: Selected Methodological Challenges
– Part 5: Assessing the Need for Guidance
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Topics and Rough Outline (5/7)

• The 10-20 min survey will be split into five parts:
– Part 1: About You
– Part 2: Understanding Preference Heterogeneity
– Part 3: Accounting for Preference Heterogeneity

• Ex-ante considerations
• Ex-post considerations

– Explained Heterogeneity
» Challenges with split sample approaches

– Unexplained Heterogeneity
» Experience with different models
» Preference vs valuation space
» Drivers of model choice and specification

• Practical constraints

– Combining Explained and Unexplained
– Complementary Data Collection

– Part 4: Selected Methodological Challenges
– Part 5: Assessing the Need for Guidance

Models
• MNL/CL no interaction of sample split
• MNL/CL with interactions
• HB
• MXL-EC 
• MXL-EC with interactions
• MXL-RP 
• MXL-RP with interactions
• MXL-EC-RP 
• MXL-EC-RP with interactions
• LC/FM 
• LC/FM with covariates
• S-LC/S-FM 
• S-LC/S-FM with covariates
• GMNL
• RP-LC/RP-FM 
• RP-LC/RP-FM with covariates
• S-RP-LC/S-RP-FM
• S-RP-LC/S-RP-FM with covariates
• Hybrid-MNL (latent 
• Hybrid-MXL
• LML
• Others ___________
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Topics and Rough Outline (6/7)

• The 10-20 min survey will be split into five parts:
– Part 1: About You
– Part 2: Understanding Preference Heterogeneity
– Part 3: Accounting for Preference Heterogeneity

• Ex-ante considerations
• Ex-post considerations

– Explained Heterogeneity
– Unexplained Heterogeneity
– Combining Explained and Unexplained
– Complementary Data Collection

» Relevance & Possibilities
» Quantitative
» Qualitative

– Part 4: Selected Methodological Challenges
– Part 5: Assessing the Need for Guidance
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Topics and Rough Outline (7/7)

• The 10-20 min survey will be split into five parts:
– Part 1: About You
– Part 2: Understanding Preference Heterogeneity
– Part 3: Accounting for Preference Heterogeneity
– Part 4: Selected Methodological Challenges

• Confounders
– Scale Heterogeneity
– Information Processing
– Learning and Fatigue
– Literacy and Numeracy

• Model Specification and Estimation
• Interpretation & Reporting

– Part 5: Assessing the Need for Guidance and/or Standards
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Completed (or Currently Active)

Survey Draft

Survey 
Review

Survey
Update

Survey
Programming

Survey
Testing

Survey
Outreach

Data
Analysis

Results 
Summary

ISPOR SIG

Internal validity project + IAHPR
Addition of
key experts

Outreach via
ISPOR

(Duplicates + GDPR)

Identification 
of topics

Group
Review

Draft 
outline

Expert
Review

Group
Review

Group
Review

Analysis
plan Analysis

Survey 
draft

Group
Review

Group
Review Includes presentation at a meeting + Excel feedback form

Ethical
Review
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Next Steps

Survey Draft

Survey 
Review

Survey
Update

Survey
Programming

Survey
Testing

Survey
Outreach

Data
Analysis

Results 
Summary

ISPOR SIG

Internal validity project + IAHPR
Addition of
key experts

Outreach via
ISPOR

(Duplicates + GDPR)

Identification 
of topics

Group
Review

Draft 
outline

Expert
Review

Group
Review

Group
Review

Analysis
plan Analysis

Survey 
draft

Group
Review

Group
Review Includes presentation at a meeting + Excel feedback form

Ethical
Review
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• Accounting for preference heterogeneity is important and 
provides a richer understanding of the data.
Please denote your level of agreement

1) Strongly agree
2) Agree
3) Disagree
4) Strongly disagree
5) Don’t know/unsure

Audience Polling Questions
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• Do you account for preference heterogeneity in the analysis 
of your DCE studies?
Please select one response

1) I always do
2) I sometimes do
3) I never do
4) Don’t know

Audience Polling Questions
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• The increased interest in preference heterogeneity has 
resulted in the adoption of sophisticated models that 
potentially provide more insights, but also create challenges 
to both practitioners and decision makers.
Please denote your level of agreement

1) Strongly agree
2) Agree
3) Disagree
4) Strongly disagree
5) Don’t know/unsure

Audience Polling Questions
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• Given the complexity of the topic, further guidance on how to 
account for preference heterogeneity is needed.
Please denote your level of agreement

1) Strongly agree
2) Agree
3) Disagree
4) Strongly disagree
5) Don’t know/unsure

Audience Polling Questions
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Thank you!
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