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ABSTRACT

Despite recommendations, health services interventions often lack mechanistic evidence. One way
of acquiring such evidence is through the use of hypothetical settings. However, there are
knowledge gaps about the factors that affect whether hypothetical decisions will correlate to realworld ones. This thesis involves a systematic concept review to identify the factors important to the
hypothetical-real-world decision relationship and a case study of the relevance of these factors to the
decision aid development context. The 42 identified factors were grouped into 5 categories: Personal
Characteristics, Presentation Characteristics, Cognitive Factors, Motivation, and Participant
Characteristics. Through cognitive interviews with decision aid developers we found that the
interviewees had generally not considered many of the factors thought to affect the external validity
of hypothetical data. This thesis contributes a framework that highlights factors for investigators to
consider when designing studies in hypothetical settings and that can serve as a foundation for
future research.
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CHAPTER 1: INTRODUCTION
Much of health research is supported by a mountain of data generated through sources and
settings that are not identical to real-world applications. For example, while determinations about
drug effectiveness ultimately fall on late stage randomized controlled trials (RCT) because of their
design features, it is easy to forget about the amount of preclinical and pilot work that enabled the
final trial.1 Without this work, which inevitably involves laboratory settings, animal models, healthy
volunteers, and other components that differ from the real-world application, investigators would
not have the requisite supportive mechanistic evidence to ensure that the trial is appropriate. 1,2
Health services research is a multidisciplinary field of science that studies how personal,
organizational, technological, and systemic factors affect access to, quality, and cost of health-care.3
Clinical epidemiology contributes to health services research by providing data about diagnosis,
prognosis, and treatment of human diseases.4 One of the major differences between the field of
pharmaceutics and the field of health services research is in the extent to which they are supported
by systematic study of mechanisms involving hypothetical settings and participants. Pharmaceutics
research is supported by systematic, iterative preclinical and early-phase studies that evaluate
mechanisms of action, rule out alternative hypotheses, identify mediating factors, etc. This often
involves testing new products in vitro or with animal models, phase I studies in healthy humans to
ascertain the maximally tolerated dose and drug activity, and phase II studies to evaluate whether the
drug has an effect in specific subgroups of patients in order to obtain an estimate of the probability
of success of a full-scale trial.5 This type of experimentation leading to a full scale trial has not been
the norm in health services research. For example, a systematic review by Colquhoun et al6 found
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that in audit and feedback trials there was sparse use of theory to ensure that new interventions were
optimized for success.
The UK Medical Research Council (MRC) identifies the lack of rigorous mechanistic
experiments in health services research as a problem and stresses the need for more work.7 The
framework outlines different stages of complex health intervention development: Theory, Modeling,
Exploratory Trial, Definitive Trial, and Long term implementation.7 The UK MRC framework
recommends that investigators ensure that the mechanisms underlying their interventions have been
thoroughly examined in order to optimize the chances of successful new interventions.7 This work
can take place in many different contexts, involving varying degrees of ‘distance’ from the realworld. The framework identifies a Modelling stage meant to determine the components of the
intervention and the mechanisms through which they will produce outcomes. At this Modelling
stage, methodologies may or may not include real patients and settings, as these will not always be
necessary to explore the important mechanistic components of an intervention.7 The current work
seeks to understand the conditions under which this important mechanistic work can most
effectively be conducted to develop a framework that describes the association between hypothetical
and real-world decisions.

1.1 THE RELATIONSHIP BETWEEN HYPOTHETICAL AND REAL
DECISIONS
In health services research, investigators cannot use animal or in vitro models to test new
interventions. Most preliminary work must be carried out on people. These research participants
might be healthy volunteers with no relationship to the health condition of the target population, or
they could be patients with similar but not identical health issues. The environment in which the
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preliminary work is conducted might be very similar or very different from where the intervention
will actually be used. We can call these studies that somehow differ from the real-world application
of an intervention “hypothetical” studies. In the process of drug development, the ways in which
animals can serve to model humans for hypothetical studies is well understood.5 Conversely, in
health services research, the circumstances under which data from hypothetical decision makers and
circumstances can predict real-world performance are not well understood. In order to be able to
provide mechanistic evidence to help us understand the mechanism through which a health service
intervention affects a targeted outcome, we need to understand the circumstances under which we
expect hypothetical data to generalize to the real-world.
Because the relationship between hypothetical and real-world data has not been sufficiently
explored in health services research, researchers hold implicit, untested beliefs about the factors
affecting hypothetical data. Many systematic reviews exclude any studies involving hypothetical
choices.8 While the reasoning behind these exclusions is often not explicitly presented, hypothetical
data are likely excluded because of an implicit belief that such data cannot reliably predict real-world
decisions. Other reviews may include simulated or hypothetical studies while noting that data from
these studies are less realistic than data from real-world studies. Investigators have been cautioned to
avoid conducting studies that assess the informed consent process under hypothetical conditions,
where participants are asked to evaluate consent documents for trials in which they will not
ultimately participate, because these studies can be “unrealistic”.9
Different disciplines have approached the problem of eliciting data from hypothetical
settings in different ways, revealing underlying assumptions about how close to the real-world the
data must be to be valid. Many laboratory-based studies involve undergraduates required to imagine
how they would behave in a real setting. In contrast, designers of high-tech simulation rooms for
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training medical students go to great lengths to ensure a high level of similarity between the
hypothetical setting being used and what the future physicians will actually experience in the realworld. These hypothetical scenarios differ in the amount of resources they devote to emulating the
real-world, but they all intend to generate data that will generalize to real-world situations.
By conducting research in hypothetical settings, investigators are able to obtain data that
would otherwise be infeasible to collect. Some types of trials would be unethical to conduct with real
life patients. In the case of health services research, it might be unethical to expose real patients to a
new tool, such as tools to provide information about treatment options, that could be potentially
harmful by affecting their decision in ways that were not intended. In this case, we would need to
collect preliminary data by involving a less vulnerable population, perhaps clinicians, other
researchers or volunteer participants, in the assessment of the new tool before testing it in a real-life
setting. There might also be a limited pool of potential participants, as would be the case if we are
studying an intervention for a rare disease. In this case, we would need to employ hypothetical
aspects in order to ensure that the new intervention has been evaluated by a sufficient number of
people – for example, we might seek out the assistance of people who have the target condition but
who are not actively involved in the situation that the tool was designed to assist. It is unclear
whether these factors have implications for the external validity of the data collected.
It is important to distinguish between internal and external validity when considering the
purpose of research in hypothetical settings. Some pilot studies might focus only on issues that are
related to the internal validity of the study, (i.e. whether the results of the study are valid for the
study population).10More pertinent to the discussion of generalizability of hypothetical decisions
however, are those pilot studies that also seek to assess the external validity of their study, (i.e.
whether the results can be generalized to broader populations).
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When designing a study in a hypothetical setting, many factors have the potential to affect
the study’s external validity.5 In the undergraduate example above, there is a (usually implicit)
assumption that the setting where a decision takes place, and the differences between undergraduate
students and the target population, are not salient enough to bias responses away from those that
would occur in the real-world. In the medical simulation setting, it is considered important for the
study location to closely resemble the real-world context where the decision making will take place.
We can improve the process of collecting data from hypothetical settings by clarifying which factors
are important and necessary to consider in order for data to be internally and externally valid.

1.2 EXPLORING THE HYPOTHETICAL-REAL RELATIONSHIP
While the factors affecting whether decisions made under hypothetical conditions reflect
decisions made under real-world conditions have not been assessed in health services research, there
are several fields where hypothetical settings are commonly used in research and where researchers
are actively seeking to understand how to most effectively collect and employ hypothetical data.
Although the specific research questions and objectives differ between such fields as behavioral
economics, moral decision making, and social psychology, these areas all commonly employ
hypothetical components in their research and have thought about when the use of these
components is appropriate.
Behavioral economics is a significant contributor to the literature related to understanding
the distinction between hypothetical and real. One of the research areas within the field of
behavioral economics involves studying how people make important, real-world monetary decisions.
However, it is expensive and infeasible to conduct studies involving large sums of real money. There
is therefore great interest in understanding whether experimental conditions can be created to mimic
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real-world decisions. Often, these experiments take the form of assessing how people value
hypothetical currency and whether smaller amounts of real money can be used to approximate
decisions involving larger sums.
Much of the economics literature addressing the problem of the relationship between
hypothetical and real decisions examines how people value various rewards, generally discussed in
terms of ‘discounting’. Delay discounting studies involve asking people’s preference between an
immediate and delayed reward. The investigator then adjusts the value of the immediate reward and
repeats the process until the immediate and delayed rewards are of equal subjective value; this
provides the investigators with an indication of the rate of discounting of the delayed reward.11 A
similar procedure can be employed in order to determine rates of probability discounting. This
involves comparing different gambles, a lower-risk/lower-reward option to a higher-risk/higherreward option, and increasing the probability of the higher-reward option to determine when
participants are willing to accept the risk in order to obtain potentially greater rewards.12 Both types
of studies can help investigators understand whether the rate of discounting is predictably associated
with the realness of the situation and whether there are modifiable factors that affect the rate of
discounting in order to better predict real-world decisions.
The field of moral reasoning is another area where the hypothetical-real association has been
explored. Questions in this area of literature relate to factors that affect important, moral decisions,
often involving participants weighing different types of harm to others; often these questions cannot
ethically be implemented in the real-world. As a result, it is important for investigators to
understand whether the way people respond to hypothetical moral dilemmas is indicative of how
they would behave in real life.
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Researchers in this area have developed approaches for studying moral dilemmas
experimentally. One approach involves the use of simulated ethical challenges. A commonly
explored question is the trolley problem. In this dilemma, people are tasked with deciding whether
to allow a trolley to follow a track which will cause it to kill five people, or flipping a switch to divert
it onto a different track which will only result in the death of one person.13 Since this decision can
obviously not be carried out in real life with the real outcomes, various approaches have been
employed to create experimental models that ‘simulate’ real life in different ways. Some involve
simply presenting the task in a written format, which may not elicit the same emotional impact as
real life moral decision.14 Other efforts involve investigators asking participants to recall how they
behaved in past moral decisions that they actually experienced, an approach that has been argued to
be affected by recall bias.15 Other design studies replace the risk of death in the trolley problem with
a decision about providing a donation of real money to orphans. This hypothetical scenario was
designed to elicit the same sort of reaction as the life-or-death trolley problem. 13 Still other
investigators have employed virtual reality to make the decision making situation more realistic.14
Virtual reality simulations of the trolley problem could be more emotionally evocative than simply
reading textual descriptions of the same problem, and thereby elicit decisions that are more similar
to real life.14
This literature has identified several factors related to predicting whether hypothetical moral
reasoning decisions will be consistent with real-world ones. For example, level of moral reasoning
employed when resolving a hypothetical vs. a real moral dilemma is one such factor. Level of Moral
Reasoning is often measured using Kohlberg’s Stages of Moral Development. This involves three
levels: The ‘pre-conventional’ level where the decision-maker reasons according to the punishment
or rewards that will result from their decision; the ‘conventional’ level where the decision-maker
reasons according to the rules and expectations of the family, group, or nation; and the ‘post-
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conventional level’ where the decision-maker reasons according to moral values and principles.16
Investigators find that hypothetical dilemmas often involve higher levels of moral reasoning (i.e.
closer to the post-conventional level) compared to participants’ reasoning about dilemmas that they
had experienced in real-life. 15 Another factor that can affect moral reasoning is the affective
response caused by a real-life decision. The affective response elicited by contextually detailed virtual
reality experiences caused participants to reason about the moral dilemma differently than they did
when simply reading the problem, suggesting that affective responses may decrease consistency
between hypothetical and real-world moral decisions.14
Social psychology is a third field of research that has explored the question of how
hypothetical decisions apply to real life. This type of research typically involves comparing how
people state they would interact with others in hypothetical dilemmas to real life dealings with other
people. For example, FeldmanHall et al asked participants to read textual scenarios asking them how
much money they would be willing to lose to prevent someone else from receiving an electric shock.
After assessing how participants responded in the hypothetical textual scenario the participants were
paid with real money and were told that they had the option of spending some of this money to
prevent their partner from receiving a painful electric shock. If the participant was not willing to
spend the required amount to prevent the painful stimulus, they had to watch a video of their
partner receiving an electric shock. The participants believed their partner’s pain was real, but they
were actually watching actors simulate the painful experience. The authors observed that the
potential for real gain causes people to be more willing to allow others to experience harm in real
life.17 This suggests that when there is a potential for gain in the real-world setting that is not
correctly modeled by the hypothetical setting, it may decrease the correlation between hypothetical
and real-world decisions.
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1.3 THE HYPOTHETICAL-REAL RELATIONSHIP IN THE HEALTH
CONTEXT
Relatively little research has focused on factors affecting the relationship between
hypothetical and real-world health care decisions. There is good evidence to suggest that people are
poor at predicting their feelings about future health states and how they would behave if they were
to become ill. People making predictions about their feelings towards future health states are
making a hypothetical decision, while people stating their feelings about an existing health state are
describing their real life experiences.18 In other settings, it is known that real decisions have an
important emotional impact that is not always modeled in hypothetical settings.19,20,21,22,23 This may be
true in health services research as well, but the factors affecting hypothetical health decisions have
not been explored. Until the factors important to ensuring a close relationship between hypothetical
and real health decisions are clarified, health service researchers will continue to be guided by
implicit assumptions about these factors, or simply fail to conduct this important mechanistic work.

1.4 THE RELATIONSHIP BETWEEN HYPOTHETICAL AND REAL
DECISIONS IN THE DECISION AID CONTEXT
We have chosen to focus on patient decision aid development as one of the many types of
decisions where this issue appears to be relevant. Decision aids are decision making tools for helping
patients make difficult health care decisions. These types of decisions often have no clear, clinically
correct, course of action and instead must be made on the basis of a consultation between patient
and provider, with patient preferences for different outcomes as an important factor in the
decision.24
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Imagine that you were developing a decision aid for prostate cancer treatment in men over
age 50. Would obtaining the design team’s impressions of the tool be sufficient before introducing it
to real patients, or would this lead to some unanticipated harm? If we decide to test the tool with
proxy patients, who would serve? Would a prostate cancer survivor make decisions the same way or
be able to imagine making the decision as someone who is being actively treated for prostate cancer?
When we begin testing the decision aid with real patients, do we need to test the tool in the same
location as where it will eventually be used? These considerations are important, but decision aid
developers do not currently have any guidance, and therefore need to rely on their own untested
assumptions about hypothetical decisions.
The process of developing a decision aid involves many design considerations that the
developers must take into account when seeking to provide the best tool possible for patients. The
International Patient Decision Aids Standards (IPDAS) provides detailed recommendations about
the components of good quality decision aids.24 Investigators must consider design decisions such as
what wordings to use, which numbers need to be provided, how to design the graphics, and
examples to help patients understand the types of decisions that will need to be made along the way.
Developers need to decide how much or how little information to include. It would be impossible
for developers to conduct a real-world trial for each of these design decisions, yet data ideally should
be collected on these issues in order to design an effective tool. Therefore, data is often collected
using hypothetical settings and participants that are intended to provide data about how the decision
aid will function in the real-world. However, there is uncertainty about external validity of these
hypothetical data and where in the development process it is appropriate to use these data.24 The
uncertainty about how to utilize hypothetical data is demonstrated by the fact that the most
prominent systematic review in this field excluded any studies from hypothetical settings.8
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Both hypothetical and real-world studies have advantages and disadvantages. Real-world
studies involve real life decisions by patients, but involve a level of time, effort, and resources that
far exceed hypothetical studies. Even real-world trials may have validity and bias problems in some
cases because the real-world can never be fully replicated; in the case of drug trials, the drug will
often be applied in a wider range of patients and situations than it was in the trial. In contrast,
hypothetical studies can be less resource intensive than real-world studies. They might also be
ethically required as the untested intervention could have some unknown impact on the target
patient population. However, unless we understand the factors that affect the validity of the data
coming from these hypothetical settings, we cannot be sure that they are free from bias and
accurately measure real-world decisions.

1.5 OBJECTIVES AND RESEARCH QUESTION
There is currently no framework that describes whether data generated from a study with
hypothetical components will accurately predict real-world health behaviour and/or decisions. When
developing decision aids, investigators need to ask themselves questions like: does commitment to
acting on the decision matter? Is it important to devote resources to making the hypothetical setting
resemble the real-world? Under what circumstances? Developing a framework that summarises the
factors that affect the relationship between hypothetical and real decisions would provide useful
guidance for developers wanting to use their resources as efficiently as possible to develop new
health services interventions such as decision aids. It would assist trialists, implementation
researchers, and anyone else wishing to design health interventions by helping them to determine
ways to collect data that are both practical and externally valid. Additionally, it may be useful for
systematic reviewers because it would prevent the erroneous exclusion of data by describing the
factors necessary for hypothetical research to accurately predict real life. Such a framework would
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have to draw on a range of literatures that explore the association between hypothetical and realworld decisions.
The overall goal of this project is to increase understanding of the factors that affect the
association between hypothetical and real-world decisions. We have identified three specific research
objectives. The first is to conduct a systematic concept review of studies describing the factors that
distinguish hypothetical and real-world decisions and behaviours. The second objective will involve
consulting developers of decision-aids in discussions about how and when hypothetical data
informed the development of their decision aids, and what factors they believe affect the validity of
these data. By reviewing the literature and obtaining the opinions of decision aid development
experts, we will be able to identify and evaluate the factors that are important considerations when
using hypothetical data in the decision aid process. The third objective will be to develop a
framework describing the factors that may affect the relationship between hypothetical and realworld decisions, informed by the results of the systematic concept review and consultations with
decision aid developers.
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CHAPTER 2: METHODS
The overall goal of this thesis was to develop a framework to describe the factors that are
important to the association between hypothetical and real-world decisions. To accomplish this, we
have identified two specific objectives. The first is to conduct a systematic concept review to identify
and describe the factors that may affect the correlation between hypothetical and real-world
decisions. The second objective is to develop a survey of decision-aid authors to explore which
factors in the framework apply to decision aid development. In this chapter we describe the
methods associated with the two specific objectives in turn.

2.1 SYSTEMATIC CONCEPT REVIEW:
Although no specific reporting guidelines exist for systematic concept reviews, we have
modeled our reporting on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(The PRISMA Statement).25 We developed and followed a protocol for this systematic concept
review that is unpublished but available on request.

2.1.1 OBJECTIVES:
Our research question for this review was: “What are the factors that affect the association
between hypothetical and real-world decisions?” As identified in the Introduction of this thesis, the
factors that are important to this relationship have been explored in a variety of research areas.
Therefore, our literature review needed to be designed in a way that would allow us to successfully
obtain information from diverse research fields. These factors were identified in order to develop a
framework to predict the correlation between hypothetical and real-world decisions and to
understand the important considerations when collecting and using data from hypothetical settings.
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2.1.2 SEARCH STRATEGY:
The author and his supervisor (TH & JB) hand searched the literature in order to identify a
set of target articles that could serve as the foundation for this review. The nine target articles we
found all identified multiple factors that affect the relationship between hypothetical and real
decisions and were indexed in PsycINFO and/or Medline.17,20,26–32 We consulted with a health
science librarian from the University of Ottawa, who helped us develop an initial search strategy
based on inclusion of the target articles and keyword and title searches for the terms: decision
making, hypothetical/real and synonyms, relevant MESH headings, etc. We then consulted with a
second health science librarian from the University of Ottawa who peer reviewed our search strategy
and helped us to develop a final strategy. Appendix A describes the search strategy that was initially
developed for PsycINFO and then modified for Medline. Our protocol originally stated that we
would search PubMed, Embase, and CINAHL in addition to the aforementioned databases, but
after further consultation with the librarians and the thesis advisory committee we determined that
this would result in a workload that was beyond the scope of this project so these databases were
not searched.
Our search strategy included both key words and MeSH terms. We identified search terms
related to these themes using the identified target articles as well as suggestions from the librarians.
The search strategy involved using the Boolean operator “and” to join three themes: decision
making or behaviour (and related concepts e.g. reasoning, risk taking) hypothetical situations (e.g.
uncertainty, proxy), and real-world situations (e.g. reality, everyday). We did not put any limitations
on date of publication. Our electronic database search was conducted in November 30th 2015 and a
supplemental snowball search was conducted in December 9th 2015.
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We supplemented the electronic database search with a snowball search of the reference
sections of the nine target articles.17,20,26–32 The bibliographies of these articles were screened for
relevant articles. Articles were screened based on their title with a liberal inclusion of any study that
might yield factors relevant to the framework. If it was not clear whether the article would be
relevant based on the title, then the abstract was screened as well. We also conducted a reverse
citation search for studies that cited our target articles, using Scopus and Web of Science, depending
on where articles were indexed. Hand search of the reference sections of all included studies yielded
one additional article that was mentioned in an included study but not retrieved through the other
means. Mendeley was used in order to compile the relevant articles collected by the review.33
Duplicate citations were removed.

2.1.3 ELIGIBILITY CRITERIA
In order to be included in the review, an article needed to address clearly the relationship
between some type of hypothetical decision and a corresponding real decision/behaviour. We did
not exclude studies based on their methods; both empirical and commentary articles were included.
Due to the financial burden of translation, only studies published in English or in French were
included. Studies were not excluded based on the setting, time frame, or date of publication.

2.1.4 STUDY SELECTION
Using a pilot search strategy, we conducted a pilot abstract screen of the first 100 articles
collected. A full text screen was conducted on the first 53 articles screened, regardless of whether
they were included or excluded. We determined that an abstract screen was not an effective way to
screen studies, as an excessive number of studies (25/53) met the inclusion criteria of the abstract
screen and we found that many of the factors were being repeated in the retained articles. This
indicated that our pilot search strategy was not specific enough to be feasible with available
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resources. After consulting with library staff, we determined that the search strategy would be
refined to be more restrictive and that studies would only be included if they were clearly relevant
based on their title alone.
After the pilot screen, we completed the title searches and snowball searches using the
refined search strategy and collected all citations into a single Excel spreadsheet. Two reviewers (TH
& JB) screened the titles for eligibility independently. This was done in order to ensure that only
articles that were explicitly and clearly dealing with the association between hypothetical and real
decisions were included. If it was not clear whether the study was eligible based on the title,
reviewers screened the abstract. The reviewers were not blinded to the journals or authors of the
studies that they screened. Originally, we planned in the protocol to retrieve a study if either
reviewer judged that the study should be included. However, this was determined to be excessive
after piloting the search strategy and instead any disagreements were resolved through discussion
and consensus.
After the completion of the title and abstract screen, the full text versions of the studies were
collected and screened independently for eligibility by the two reviewers. At the full text screening
stage, reasons for exclusion were tracked using an Excel form. At this stage, studies were only
included if they clearly presented a factor that would be relevant to the framework describing the
relationship between hypothetical and real-world decisions. The reviewers solved any disagreements
at this stage by consensus, with JB acting as the final arbiter. The results of the study selection are
presented using a PRISMA flow diagram.25

2.1.5 DATA COLLECTION
After all of the articles were screened for inclusion, the two reviewers proceeded with the
data extraction stage. Both reviewers collected data independently using a standardized data
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collection form developed using Excel. The data collection form was developed iteratively during
the screening and data collection process. We calibrated the initial data extraction form at the
beginning of the data collection process by piloting it using two randomly selected studies. Both
reviewers collected data independently; any disagreements were resolved by consensus.
In addition to basic study information (e.g. title, journal, date of publication), we collected
data about each study’s Research Area, Design, and Research Question. The Research Area was
determined by two coders (MP & TH) examining the titles and abstracts of the studies. These were
coded into five categories: Behavioral Economics, Psychology of Reasoning, Social Psychology,
Health-Related Behavior, and Neuroscience. After reading the titles and abstracts the coders
classified each study into its relevant fields, a study could be classified as belonging to more than one
field. The first 10 studies were assessed in order to determine the accuracy of the definitions used
and to resolve any issues that were unclear. Studies without abstracts were coded based on the full
text, read by TH. An “Other” category was included in order to classify any studies that did not fit
into at least one of the other five categories. Disagreements were resolved through consensus, and
JB was consulted when necessary. One coder, TH had read the full texts of all of the studies and
therefore was able to provide clarifications when necessary in order to ensure that the studies were
properly coded. The study’s Design was paraphrased based on the Methods section. Information
collected included the type of participants, the experimental methods, and how hypothetical and real
settings were distinguished. The Research Question was collected based on a quote from the article.
We identified the target factors presented in the study by obtaining a quote naming and
describing the relevant factor. TH extracted quotes from each study to describe how the factor
affects the relationship between hypothetical and real decisions. Then, he summarized the quotes
and standardized the language used in the descriptions to produce factor statements. JB supervised
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this process and evaluated the factor statements to ensure correctness and consistency. We also
rated whether the factors were central or tangential to the study’s primary research question. The
possible ratings were: 1 – Not Relevant, 2 – Central to the Research Question, 3 - Sub-issue of the
Research Question. We also rated how closely each factor seemed to be related to the main goals of
our study, i.e. 1 – Factor is related to Hypothetical-Real, 2 – Factor directly targets HypotheticalReal, 3 – Factor describing Hypothetical-Real in a health context, 4 – Factor describing
Hypothetical-Real in a decision-aid context.

2.1.6 DATA ANALYSIS
After data extraction was completed, TH paraphrased and summarised the quotes extracted
from the articles to clarify the factor and how it was proposed to affect the hypothetical-real
relationship. Our approach resembled what Hsieh and Shannon (2005) call a “Conventional Content
Analysis.”34 This approach is useful when existing theory around the phenomenon being described is
limited, as was our case.34 In Conventional Content Analysis an inductive category development
process is used, where key words are taken directly from the text in order to allow categories to flow
directly from the data.34 These codes are then grouped into meaningful clusters that allow them to
be presented in a framework.34
Data analysis was an iterative process through which TH and JB standardised the
presentation of the identified concepts in terms of a clear statement about factors that would
increase the correlation, and those that would decrease it. Then, factors were grouped into common
themes through an iterative, consensus-based process. These groups were created in a way that
would facilitate their understandability in the context of a user-friendly framework. By using the
authors’ own vocabulary when describing identified concepts, we sought to avoid issues around
missing subtleties of domains for which we did not have access to content experts.
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Inter-rater reliability for coding of each study’s Research Area was calculated using the R
software environment and the “irr” package.35,36 Unweighted Cohen’s Kappas were used.
Because our goal was to identify as wide a range of potential factors as possible, we did not
assess the risk of bias in individual studies included in this review, evaluate the quality of empirical
support underlying each factor, nor did we assess the risk of bias across studies.

2.2 PILOT SURVEY DEVELOPMENT
2.2.1 SURVEY RATIONALE
The second goal of this thesis project was to query decision aid developers about which
factors from our framework were relevant in determining whether hypothetical decisions in the
context of developing and piloting patient decision aids might serve to predict decisions by actual
patients in real-world settings. There are various methods that could have been used in order to
attain this objective such as interviews, focus groups, and self-administered surveys. We decided
that a self-administered web-based survey might be the most appropriate method for several
reasons. First, it allows contact with a broad sample of the study population. Second, e-mail
addresses of the potential participants for our survey were easily accessible. Third, decision aid
developers tend to be highly computer literate and have sufficient computer skills to be able to
respond to an internet survey.37,38 Self-response surveys are also more convenient for busy
professionals compared to telephone or in-person interviews, which is important to ensure a high
response rate.38 Our survey included a fairly long list of questions that were similar in form (i.e.
assessing the relevance of factors from the framework). We thought this would be tedious to do in
an interview format.38 Cost is another highly relevant issue for us; this work was not funded so
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conducting an internet survey as opposed to a mail survey or interviews is one way of minimising
the duration and cost of the study.37,38

2.2.2 PILOT TESTING
In order to minimize nonresponse, it is important that a survey be well-designed and
respondent-friendly.37 In order to ensure that the questions being asked were relevant to the decision
aid development context, TH, JB, and IG made decisions through consensus about which factors
clearly were not related to this context; these factors were not included in the survey. We reframed
the included factors for clarity and ratability in a survey format. Based on discussions between TH,
JB, IG, and DC, we added three items about how participants in the hypothetical group could
resemble the target group. These items were based on a factor from the framework (“Samples match
target population”), but we determined that this statement needed to be clarified and made specific
to the decision aid context for the purpose of our survey.
After conducting an initial set of cognitive interviews, we determined that it would no longer
be appropriate to conduct a full survey of decision aid authors. The thesis advisory committee
therefore recommended that TH continue conducting cognitive interviews with decision aid
developers in order to elicit their feedback about the identified factors, but without the intention of
developing a self-administered survey. The remainder of this chapter will be devoted to describing
the cognitive interview process, and the results section will describe the results of the cognitive
interviews in addition to the results of the systematic concept review. The methods for the survey
that we had planned to conduct are presented in Appendix 2.

2.2.3 COGNITIVE INTERVIEWS
Decision aid developers were asked to participate in a think aloud interview by assessing the
tool that was originally developed as a pilot survey.39 Think aloud interviewing involves asking the
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participants to read the questions out loud as they work through them, and asking them to voice
their thoughts while reading and answering questions.39 This cognitive method provides the
investigator with insights into which questions may be difficult to answer, or do not elicit the types
of responses that the investigators intended. Going through the process of think aloud interviews
helps the investigators understand how to reformat their survey in a way that increases the
understandability of the questions, produces consistent results, and produces the answers that the
investigators intended to elicit. In order to further improve the design of our survey, we obtained
feedback from local experts in decision aid development through this method of think aloud
interviewing. Probing questions were asked when necessary in order to elicit insights about the
experts’ thought processes.39 Cognitive interviews were iteratively conducted with 7 experts. After
conducting an interview, we corrected any major issues that had been identified. We then verified in
further interviews that the changes made resolved the issues and we identified whether there were
any other major problems requiring correction. After all pilot interviews were conducted, we
analyzed the results to identify any smaller issues that seemed consistent, and then corrected these
for the final version.

2.2.4 COGNITIVE INTERVIEW ADMINISTRATION
The first question asks whether participants have been involved in the development of a
patient decision aid, and if so, indicates that they should think about their most recent experience
with decision aid development for this survey. This screening question serves to ensure that our
sample identified the correct respondents. We asked them to provide the reference to the study they
were thinking of while completing the survey to provide us with a reference for contextualizing
answers - particularly the qualitative, open-ended comments - during analysis.
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Questions two and three ask about how many years the participant has been involved in the
development of decision aids and how many decision aids they have been involved in developing.
This provided us with more information about the respondents and would allow us to assess
whether responses to the other questions vary with decision aid developer experience.
Questions three and four ask respondents whether they used data from hypothetical
situations when developing their most recent decision aid. We provided the participants with a list of
examples of hypothetical situations and asked them to check all that apply (e.g. draft or early version
decision aids, proxy decision makers, proxy decision making settings, other). These questions
provided us with an understanding of how hypothetical data is actually being collected in the
decision aid development process.
Finally, we provided participants with a list of the factors found through the systematic
concept review and judged to be relevant to the decision aid development. We asked them to use a 5
level (Strongly Agree, Agree, Disagree, Strongly Disagree, Unclear/Unsure) Likert-like scale to
describe their agreement with two statements for each factor: “This factor was relevant in the
context of my most recent decision aid development process.” and “This factor is relevant in general
when decision to employ hypothetical settings for the development of decision aids.” In order to
simplify the presentation of the survey, the Factor Statements were framed consistently as
“Hypothetical choices correlate more highly with real-world choices when…” or “Hypothetical
choices correlate less highly with real-world choices when…” We also provided respondents with
space to provide qualitative comments for each individual factor statement as well as for the survey
in general.
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2.2.5 DATA ANALYSIS
The interview process involved two to three interviewers and one or two interviewees. One
interviewer (TH) gave an overview of the objectives of the thesis and the cognitive interview before
explaining the think aloud interview process. The other interviewers (KC and MP) took written
notes about the interviewees’ answers and about their own observations during the interviews. They
also helped TH prompt the interviewees for additional information when necessary. The interviews
were audio recorded. TH extracted data from the interviews by compiling all written notes into one
document and extracting important themes. He also listened to audio recordings to transcribe
important quotes and extract additional themes that were missed in the written notes.
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CHAPTER 3: RESULTS
3.1 SYSTEMATIC CONCEPT REVIEW
3.1.1 STUDIES INCLUDED
Before de-duplication, the online database search resulted in 1482 studies. (Figure 1.) An
additional 661 studies were found through a snowball search and another 1 through hand search of
studies. This resulted in 1846 studies after duplicates were removed. These articles were screened by
title, which resulted in the exclusion of 1764 studies. The full texts of the remaining 82 studies were
retrieved and screened for eligibility; 17 studies were excluded because they contained no factor for
the framework, 6 were excluded because although they presented a potential factor it was too
context specific to be relevant. An example of such a case was one study that identified the fact that
hypothetical decisions about criminal behaviours are unlikely to be representative of real-world
decisions of criminal behaviours.40 59 studies were therefore included in the systematic concept
review and retained for qualitative synthesis.
Figure 2 describes the fields represented by the studies included in the review. As described
in the methods, inter-rater reliability was calculated using Cohen’s Kappa. The kappa scores were:
Behavioral Economics: 0.84, Psychology of Reasoning: 0.62, Social Psychology: 0.51, for
Neuroscience: 0.88 and Health-Related Behaviors: 0.65. Low Kappa scores were due to
misunderstandings of the definitions that did not arise when conducting the pilot classification of
the first ten articles. Limited information about reward type in the abstracts of articles also lead to
some misclassifications of Behavioral Economics papers as Psychology of Reasoning papers, but
these were resolved through discussion between the raters. The majority of studies included (47/59)
were classified as Behavioral Economics studies. The next most prominent field among included
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studies was Psychology of Reasoning (18/59). The fields of Social Psychology (10/59), HealthRelated Behavior (7/59), and Neuroscience (3/59) were also represented in some of the included
studies. Note that the number of field classifications (85) is greater than the number of included
studies (59) because some of the studies were classified as belonging to more than one field.
Figure 3 describes the date of publication of the studies included in the review. The year
from which we collected the most studies was 2013(8) follow by 2012 and 2004 (6). (Figure 4.) We
included only one study published in the 60’s, from 1969. We found no studies published in the
70’s. Publication on the topic of the relationship between hypothetical and real decisions is
increasing over time.

3.1.2 STUDY METHODS
Table 1 gives examples of the research methods used in the included studies, organized by
research area. The “Methods Used” column refers to how each given factor was identified in the
literature. “Empirical Data” means that it came from a study that used experimentation or
observation to collect empirical evidence that supported the factor, “Cited-Proposition” means that
the article authors did not collect empirical evidence to support the factor, but instead cited another
article where it had been identified, and “Meta-Analysis” means that it was identified through the
results of a meta-analysis.
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Table 1 Examples of Research Methods used in the studies included in the systematic concept review,
organized by field of research.

Field of Research
Behavioral Economics

Methods Used




Empirical Data (n=38)
Cited Proposition (n=6)
Meta-Analysis (n=3)

Examples






Psychology of Reasoning




Empirical Data (n=14)
Cited Proposition (n=4)





Social Psychology




Empirical Data (n=9)
Cited Proposition (n=1)





Health-related Behaviour




Empirical Data (n=6)
Cited Proposition (n=1)



Study examining factors
that affect hypothetical
and real willingness to
pay for goods. 41
Literature review
examining the effect of
financial incentives in
experiments
Meta-analysis to explore
features of experimental
protocols that influence
disparities between
hypothetical and realworld values.42
Study designed to
examine the effect of
temporal distance on the
correlation between
intentions, attitudes,
values, and behaviours to
hypothetical and real
participation in fitness
activities and a blood
drive.43
Literature review
comparing different
approaches to the study
of reasoning in
hypothetical and realworld contexts.27
Study where participants
were tasked with deciding
how to allocate 10 $20
bills between 4 people in
hypothetical and real
settings.15
Literature review of
factors affecting
hypothetical versus live
interpersonal
interactions.44
Study assessing
participants’ hypothetical
and real willingness for
an asthma management
programme.45
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Neuroscience



Empirical Data (n=3)



Literature review of
factors affecting
hypothetical and real
medical decisions.18
Study assessing neural
activation when making
hypothetical and real
decisions to avoid eating
disgusting food items.46

The field of Behavioral Economics represented most of the studies included in our review
(47/59). Within this field, most of the studies involved Empirical Data Collection (38/47). This
included studies that identified factors affecting the relationship between hypothetical and real-world
decisions by using methods such as comparing participants’ hypothetical vs. real-world willingness
to pay for goods.41 Some (6/47) studies included no empirical data but instead referenced other
work making relevant claims through cited propositions to support their identification of factors.
For example, we identified a literature review examining the effect of (hypothetical vs. real) financial
incentives in various experiments.47 The field of Behavioral Economics was the only field that
included meta-analyses (3/47). Of these three meta-analyses, one involved examining the features of
experimental protocols that influence disparities between hypothetical and real-world values.42
The field of Psychology of Reasoning represented 18/59 of the studies identified in this
review. It included 14 studies involving Empirical Data collection. As an example of this type of
study, we identified one experiment that was designed to examine how temporal distance affected
the correlation between intentions, attitudes, values, and behaviours towards hypothetical and real
participation in fitness activities and a blood drive.43 4 studies included no empirical data but cited
other work that had previously identified a relevant factor. For example, we identified a literature
review comparing various approaches to studying reasoning in hypothetical and real-world
contexts.27
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10 of the 59 studies were coded as falling within the area of Social Psychology. All but one
of these (9/10) were experiments involving empirical data collection. These involved studies such as
one where participants were tasked with deciding how to allocate 10 $20 bills between 4 people,
which must be done unequally, in hypothetical setting, in a play setting which involved distributing
“play” money to real people, and a real setting which involved distributing real money to other real
people.15 One literature review cited other studies examining the factors that affect hypothetical and
real interpersonal interactions.44
The field of Health-related Behaviour represented 7/59 studies included in this review. All
but one of these studies involved empirical data collection. As an example, one of these studies
involved assessing the factors that affected participants’ hypothetical versus real willingness to pay
for an asthma management programme.45 One literature review cited other studies examining the
factors that affect hypothetical and real-world medical decisions. 18
The field of Neuroscience represented 3/59 studies included in this review. All of these
studies involved empirical data collection. One example of this type of study was an experiment that
involved asking participants in hypothetical and real setting how much they would be willing to pay
to avoid having to various eat disgusting foods. An fMRI was used in order to measure differences
in neural activation between hypothetical and real decisions.46
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Figure 1 Study Selection Process
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Figure 2 Proportion of included studies by field (n=59)

Behavioral Economics
(n=47)
Psychology of Reasoning
(n=18)
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Health-Related Behavior
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Figure 3 Included studies by date of publication (n=59)
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3.1.3 FACTORS IDENTIFIED
We identified a total of 42 relevant factors from the 59 articles that were included in this
review. We grouped them into 5 categories: Personal Characteristics, Presentation Characteristics,
Cognitive Factors, Motivation, and Participant Characteristics. The following five tables present the
definitions of the factors and how they affect the relationship between hypothetical and real-world
decisions. (Tables 2-6) The “Factor Statement” is a description of how the factor affects the
correlation between hypothetical and real-world decisions. The “Example Scenario” column is an
example of the type of decision to which this factor has been found to be relevant in the literature.
Table 2 describes the Personal Characteristics factors identified in the review. These are
factors that describe how characteristics of the individual making the decision affect how
hypothetical decisions correlate to real-world ones. We identified 9 factors falling into this category.
Moral Reasoning Scores measure the Kohlberg Stage of Moral Reasoning employed by the
decision-maker. These are scored using Moral Justice Interviews, which involve asking decisionmakers to describe their decision in a moral dilemma. The interviewer then probes the decisionmaker about their decision in order to encourage them to consider how their response might differ
in other contexts. Finally, the interviewer compares the decision-maker’s reasoning to a scoring
manual in order to determine their stage of moral reasoning.48,49 These stages vary from the preconventional (focus on the rewards or punishments of a decision), conventional level (focus on the
expectations of family, group, or nation), to the post-conventional (reasoning based on abstract
principles).50 Higher moral reasoning scores (i.e. closer to the post-conventional level) are associated
with hypothetical decisions compared to real-world decisions.15,48,51 For example, Trevethan et al
suggest that hypothetical dilemmas elicit the decision-maker’s highest attained level of moral
reasoning, while real dilemmas are associated with lower levels.48
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Personality Traits are thought to capture people’s patterns of thoughts, feelings and
behaviours.52 Different models, such as the Five-Factor and Big Six models of personality, involve
questionnaires that evaluate the participants’ traits related to: conscientiousness (i.e. organization),
extraversion (i.e. sociability), agreeableness (i.e. cooperativeness), neuroticism (i.e. anxiety), and
openness to experience (i.e. originality).53 The Big Six model adds the factor of agency (i.e.
dominance) to the other five.53 Personality traits besides openness to experience have been shown to
be negatively associated with consistency between hypothetical and real-world decisions. Using the
Big Six model of personality, Grebitus found that participants with certain personality traits behaved
differently in hypothetical and in real settings. They found that generally, participants favored either
auctions or choice experiments depending on their personality type. However, in most cases the
effects of a personality trait on real choice experiments was generally the opposite of its effect on
hypothetical choice experiments. For example, the personality trait ‘agency’ was associated with a
higher willingness to pay in real choice experiments, but a lower willingness to pay in hypothetical
choice experiments.53 Lonnqvist et al also found that personality traits did not predict decisions in
the hypothetical setting, but low neuroticism was predictive of more cooperative decisions when real
incentives were offered.54 Taken together, these results suggests that certain personality traits may
lead to inconsistencies between hypothetical and real life decisions.
The Openness to Experience trait is the personality trait from the Five-Factor Model of
personality that has received the most attention in this context, which is why it has been listed
seperately.55 Openness to Experience is measured by assessing participants’ answers to a questionnaire
evaluating their openness to fantasy, aesthetics, feelings, actions, ideas, and values.55 The Openness to
Experience trait has been shown to be positively associated with consistency between hypothetical
and real-world decisions. The two studies identifying this factor used the Five-factor model of
personality to assess the relationship between hypothetical and real life decisions.15,54 Their results
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may have occurred because the decisions studied involved moral aspects and the ability to apply
moral principles has been related to a high Openness to Experience, meaning that having high scores in
this trait could be related to more moral behaviour.54
Cultural Differences as identified in this review specifically refers to differences between
Western and Asian people related to their beliefs about intervening vs. letting events run their
natural course. Gold et al refer to “Chinese fatalism” which is a set of cultural beliefs that the
authors state make people more willing to let events resolve naturally without interference.56 This is
opposed to Western participants’ cultural beliefs which make them more willing to intervene in a
course of events. These cultural differences were measured using a moral dilemma that involved
making a decision to flip a switch to take meals away from 5 orphans or from 1.56 They found that
these Cultural Differences lead to different decisions between British and Chinese participants in both
hypothetical and real-world moral dilemmas.56
Age and Education were both identified in the same study. This study sought to identify socioeconomic factors that affect hypothetical bias, defined in their study as the difference between stated
willingness to pay and real willingness to pay.57 Age was measured in years and education was a
binary variable: either above or below high school education.57 They assessed whether demographics
characteristics of participants were associated with consistency between hypothetical and real life
donation decisions. They found that older and more educated people showed more consistency
between hypothetical and real-world decisions. They suggest that this might be related to older
and/or more educated participants having a higher appreciation for the need to protect the
environment, and increased experience with making pledges to do so.57
Cognitive Control (i.e. executive functions) refers to people’s ability to concentrate and think
about a given task and control their behaviour.29,58 Morgenstern measured cognitive control using an
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electroencephalogram (EEG) measuring event-related potentials. Activity measured from the
“[...]fronto-medial part of the anterior cingulate cortex (ACC) and the prefrontal cortex (PFC)”,
observed about 200 milliseconds after the stimulus is presented, is thought to indicate cognitive
control.29 Morgenstern et al hypothesized that when comparing EEG readings of participants
choosing between hypothetical lottery options to those of participants in a real setting, the real
decisions would elicit higher cognitive control.29 However, they found that greater cognitive control
was actually observed in hypothetical decisions. This led them to suggest that there is an additional
choice criterion (such as the expected value of a lottery) that evokes higher cognitive control for
hypothetical decisions. They found that participants were less risk averse when making hypothetical
choices compared to real lottery choices, and that this decreased risk aversion was associated with
higher cognitive control. This means that cognitive control was found to be negatively associated
with consistency between hypothetical and real-world decisions.29
Personal Relevance was identified in a study dealing with hypothetical vs. real moral dilemmas.
The authors of this study hypothesized that emotional reactions would be stronger for real-life
dilemmas than for hypothetical dilemmas because of personal relevance.21 They measured personal
relevance by assessing whether the dilemma involved people with whom the participant had ongoing
and long-term relationships.21 They found that the Personal Relevance of a decision may be positively
associated with consistency between hypothetical and real-world decisions. When assessing
hypothetical and real moral dilemmas, participants became more emotionally aroused when the
moral conflict involved people with whom they had long-term relationships than when they assessed
moral conflicts involved strangers or conflicts with oneself.21
Finally, Cognitive Ability was measured in the context of a gamble experiment to measure
participants’ risk aversion.31 In this case, Cognitive Ability was measured with a nine item test
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measuring participants’ ability to understand numeric and probabilistic information as well as their
problem solving ability.31 The types of problems included in the cognitive reflective test evaluate
participants’ System 2 cognitive processes, meaning that they require more effortful concentration to
solve.31 It was found to be negatively associated with consistency between hypothetical and realworld decisions. Taylor found that high cognitive ability was associated with reduced risk aversion in
hypothetical gambles, but not in real gambles. Taylor theorized that this might occur because
participants with high cognitive ability treated hypothetical tasks as puzzles to solve, rather than
answering based on how they would in real life.31
The Personal Characteristics factors were all identified in studies collecting empirical data.
Factors that were shown to be positively associated with consistency between hypothetical and realworld decisions were: Moral Reasoning Scores, the Openness to Experience Trait, Age, Education, and Personal
Relevance. The factors that were shown to be negatively associated with consistency between
hypothetical and real-world decisions were: Personality Traits, Cultural Differences, Cognitive Control, and
Cognitive Ability.
Table 2 Definitions of Personal Characteristics factors (n=9)

Name of
Factor
Moral
Reasoning
Scores

Openness to
Experience
Trait

Definition of
factor
The Kohlberg stage
of moral
development that
the decision-maker
employs when
making their
decision
Measure of the
decision-maker’s
openness to a variety
of ideas and
experiences.

Factor Statement
Higher moral
reasoning scores
associated with
hypothetical moral
decisions.
Greater openness to
experience trait
(IASR-B5) is
predictive of
hypothetical decisions
but not real ones.

Example
Scenario
Compared
hypothetical
moral decisions
to previously
experienced
moral decisions48

References

Compared
hypothetical and
real decisions
about unequally
distributing
money.15

15,54

15,48,51
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Personality
Traits

Personality traits,
other than openness
to experience, of the
decision-maker.

Personality traits,
especially extraversion
and low neuroticism
correlated with
inconsistently
between hypothetical
and real life decisions.

Compared
hypothetical and
incentivized
prisoner’s
dilemma
games.54

53,54

Cultural
Differences

Cultural differences
between decisionmakers

Compared
hypothetical and
real decisions
about donating
meals.56

56

Age

Age of the decisionmaker

Cultural differences
related to willingness
to act affects how
people respond to
hypothetical and real
life moral decisions
Older decision makers
show more
consistency between
hypothetical and real
life decisions

57

Education

Educational
attainment of the
decision-maker

More educated
decision makers show
more consistency
between hypothetical
and real decisions

Cognitive
Control

The decisionmaker’s use of
mental processes to
concentrate and
think

Personal
Relevance

Whether the
decision being made
is one that involves
people with whom
the decision-maker
has long-term
relationships.
Cognitive ability of
the decision-maker.

Higher cognitive
control is correlated
to inconsistency
between hypothetical
decisions and real
decisions
Personal relevance of
a problem is
correlated with
consistency between
hypothetical and real
decisions

Compared
hypothetical and
real decisions
about making
financial
donations.57
Compared
hypothetical and
real decisions
about making
financial
donations.57
Compared
hypothetical and
real lottery
decisions.29
Compared
hypothetical and
self-generated
real moral
dilemmas.21

21

Compared
hypothetical and
real monetary
gambles.31

31

Cognitive
Ability

Higher cognitive
ability increases risk
aversion for
hypothetical decisions
but not for real life
ones

57

29
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Table 3 describes the Presentation Characteristics factors identified in the review. These are
factors that describe how characteristics of the decision itself and the way that it is presented to the
decision maker affect how hypothetical decisions correlate to real-world ones. We identified 8
factors falling in to this category.
The Study Procedure factor relates to what information is presented and how the decision is
made. The three different studies identifying this factor highlight different components of the study
procedure. The Dixon et al study focused on methodological consistency.59 Their study involved
measuring the effect of a “blackout period”, a set period of time where the participant is unable to
make a decision.59 The blackout period was used in order to maintain a constant reinforcement rate,
meaning that the participant was not simply choosing the immediate rewards to avoid having to
experience delays in order to maximise the number of choices they are allowed to make.59 Müller et
al measured study procedure in terms of context matching, that is to say where the hypothetical
choice setting matched the “task environment” where the real choice will take place.60 Ebbesen et al
also measured the effect of the study procedure in terms of context matching between hypothetical
and real decisions.61 They also examined the effect of “seemingly insignificant features” of the
decision such as, the number of cues given, how concrete the information presented was, and the
order in which the information was presented.61 They concluded that these features can impact
participant responses and change the decisions they make.61 This suggests that it is important that
the procedural features of the hypothetical decision resemble those of the target decision in order to
elicit the same decision strategies. The other studies identifying this factor reached similar
conclusions: Consistent procedural elements may be positively associated with consistency between
hypothetical and real-world decisions.

38
Space for Mental Simulation refers to the degree to which people must imagine the decision
making situation and its consequences.14,17 Both studies identifying this factor measured the space
for mental simulation in relation to the amount of contextual information provided; the more
contextually rich situations required less mental simulation.14,17 Space for Mental Simulation has been
found to be negatively associated with consistency between hypothetical and real-world decisions.14,17
FeldmanHall et al opposed the goals of self-gain and aversion to harming others by comparing
participants’ decisions to spend money to prevent harm to another.17 They compared decisions in a
real setting where actors pretended to receive electric shocks when the study participants did not
spend real money to prevent them to: a hypothetical scenario with a textual description of the
situation, an enriched scenario with a more detailed textual description, a trial-by-trial scenario where
subjects completed 20 computerized trials of the scenario, and a near-real setting where the
participants met the person who would receive the hypothetical shocks and acted out their decisions
receiving hypothetical money.17 The authors concluded that as the contextual details of the setting
increased, the participants had less Space for Mental Simulation of their decision, and therefore made
decisions that resembled real life more than the decisions for less contextually rich settings. Patil et al
conducted a similar study, comparing decisions from textual moral dilemmas to decisions from
virtual reality moral dilemmas.14 They also found that people made decisions that were closer to real
life moral decisions in the virtual reality setting because the contextual information in this
environment provoked behaviour-motivating emotions and decreased the Space for Mental Simulation
compared to purely hypothetical dilemmas.14
Salience refers to the significance of the decision to the decision-maker.15 This factor was
identified in a study that examined how participants allocated money when they were forced to do
so unequally. Salience in this context, refers to whether or not the recipients of the allocated money
were seen (as opposed to imagined) by the decision-maker.15 Day stipulates that seeing the people
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who will receive the allocated money increases the Salience of the decision for the decision-maker.15
They found that the Salience of the decision was positively associated with consistency between
hypothetical and real-world decisions. There were three relevant groups in this task: a group thinking
about what they would do in this task hypothetically (hypothetical), a group where they were making
the decision by distributing fake money to real people (play), and a group where they distributed real
money to real people (real). Day found that by increasing the Salience of the decision by putting
participants face-to-face with the people who would be harmed by the consequences of their
decision, they allocation decisions of the play group resembled the decisions of the real group more
closely than did those of the hypothetical group.15
Definition of Decisions relates to the approach taken to define and study the participants’
reasoning. Specifically, it involves whether or not the decision making situation evokes the use of the
models/search approach. This approach involves the construction of mental representations of the
decision-making situation, and the use of the provided information to test and reach conclusions.27
It is contrasted with two other approaches: the componential approach (i.e. using cognitive
processes to find relationships), and the rules/heuristics approach (i.e. following rules to make
inferences).27 Defining the decision to encourage participants to use the models/search approach to
reasoning has been found to be positively associated with consistency between hypothetical and realworld decisions.
Uncertainty is a measure of whether or not explicit statements about the probabilities that the
outcomes of the decision will occur were presented to the decision-maker.62 Making explicit
statements about the uncertainty of outcomes has been shown to be positively associated with
consistency between hypothetical and real-world decisions. Harrison conducted a review of the
literature to determine how decisions differ in hypothetical and in real settings when the outcomes
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are uncertain – such as in lotteries where uncertainty is controlled (exogenous lotteries).62 One of the
author’s conclusions is that decisions with uncertain outcomes can be affected by hypothetical bias
(i.e. less risk aversion in hypothetical than in real decisions). However, hypothetical bias can be
reduced by making explicit statements about the Uncertainty of the outcomes. This is because these
statements cause respondents to answer hypothetical decisions in a way that more closely resembles
their real life decisions.62
The Fundamental Attribution Error refers to how the hypothetical decision is presented to the
decision maker. If the decision is presented with the decision-maker as the actor in the situation (e.g.
by asking “What would you do?”) the decision-maker is more likely to believe that there are
situational constraints affecting their decision. Whereas if the decision is presented with the
participant as an observer (e.g. by asking “What do you believe someone else should do?”) then they are
more likely to state that the other person has more control over their behaviour than they would in
that situation.13 Gold et al tasked participants with making decisions about allocating money to
orphans. Participants were randomly allocated to being given the problem as actors (they were the
ones making the decision) or observers (they were deciding how another person should act in that
situation.) They were tasked with deciding whether they/another should flip a switch or drag a
photo of a child into the path of a moving ball, thereby taken a donation away from one orphan but
giving it to five others.13 The authors concluded that when people are making moral decisions about
how others should act, they are more inclined to suggest that the difficult action be taken than when
they need to make the decision themselves.13 This suggests that when the hypothetical problem is
framed as if the participant is the actor, in order to avoid the Fundamental Attribution Error, their
decision will be more consistent with what they would decide to do in real life.
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The Framing Effect refers to how the decision is phrased. This affects the decision maker’s
initial judgements about the decision.63 For example, Levin et al found that participants were
generally more likely to accept a gamble when it is framed in terms of gains (i.e. positive frame) as
opposed to losses (i.e. negative frame.)63 Although they concluded that participants are affected by
the Framing Effect, they found that its impact was reduced when there was personal involvement in
the decision, as when real money was offered.63 Therefore, the impact of the frame of the decision
has a greater impact in hypothetical decisions than in real-world ones and so the Framing Effect may
be negatively associated with consistency between hypothetical and real-world decisions.
Time for Reflection is related to how the decision is presented to the decision-maker. This is a
measure of the amount of time for that reflection was available to the decision-maker when they
were making their decision. This time for reflection relates to the spontaneity of the decision, as
more time for reflection allows the decision-maker more time to process the information and think
about different outcomes.23 Differences in the available Time for Reflection have been shown to be
negatively associated with consistency between hypothetical and real-world decisions. Van
Nieuwenhuijze et al compared the decision making of children with mild intellectual disabilities
(MID) and externalizing behaviour problems to children with MID and no externalizing behaviour
problems. The children were tasked with describing how they would behave in a situation where
other children were behaving uncooperatively in games shown in a hypothetical video vignette.
Their actual behaviour was then observed by having them experience a game where other children
were told to be uncooperative.23 The authors concluded that because the children had more time to
reflect on their decisions in the hypothetical setting, their responses were less spontaneous and
therefore differed from their behaviour in the real setting.23 This suggests that when there is more
time for reflection in the hypothetical setting than there will be in real life, decisions may differ
between the two.
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Most of the Presentation Characteristics factors were identified in studies collecting
empirical data. Only the Uncertainty and Definition of Decisions factors were identified through cited
propositions, as the studies identifying these factors were literature reviews.27,62 Factors that were
shown to be positively associated with consistency between hypothetical and real-world decisions
were: Salience, Uncertainty, Study Procedure, and Definition of Decisions. The factors that were shown to be
negatively associated with consistency between hypothetical and real-world decisions were: Space for
Mental Simulation, Fundamental Attribution Error, Framing Effect, and Time for Reflection.
We identified two studies that disagreed with the conclusions identified by other factors.
First, a meta-analysis of factors predicting consistency between hypothetical and real-world decisions
found that whether an experiment was conducted in the laboratory or in the field does not lead to a
difference in hypothetical compared to real decisions, which is somewhat counter to the conclusions
of the Study Procedure factor.64 Second, a lottery study examining participants’ aversion to risk found
that losses were considered the same way in both hypothetical and real-world decisions, which is
somewhat counter to the Framing Effect factor.65
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Table 3 Definitions of Presentation Characteristics factors (n=8)

Name of
Factor
Study
Procedure

Space for
Mental
Simulation

Definition of
Factor
Whether the
procedural elements
of the decision, how
the decision is made
and what information
is presented, are
consistent between
the hypothetical
decision and the real
one.
How much the
decision-maker needs
to mentally simulate,
imagine, features of
the decision.

Salience

When the decision
seems significant to
the decision-maker

Definition of
Decisions

Whether the decision
is defined in a way
that encourages the
decision-maker to
construct a mental
representation of the
situation and to use
contextual
information to test
and reach
conclusions.
When estimates of
the probability of the
outcome are explicitly
presented to the
decision-maker

Uncertainty

Factor Statement

Example
Scenario
Compared
decisions
between
hypothetical
and real delay
discounted
monetary
rewards.59

References

Increasing contextual
information
decreases the space
available for mental
simulations and
makes hypothetical
decisions more like
real-world decisions
Seeing people who
will be harmed by the
consequences of a
decision makes
hypothetical
decisions more like
real life ones.
Defining
hypothetical
decisions to elicit the
models/search
approach increases
how much they
resemble real-world
decisions

Compared
hypothetical
(text) to real
(virtual reality)
moral
dilemmas.14

14,17

Compared
hypothetical
and real
decisions about
unequally
distributing
money.15
Literature
review
comparing
approaches to
the study of
reasoning.27

15

Providing statements
about uncertainty
increases consistency
between hypothetical
decisions and real life

Compared
hypothetical
and real
monetary
lottery
decisions.62

62

Procedural elements
resembling real life
decisions increase
how much
hypothetical
decisions resemble
the real-world

59–61

27
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Fundamental
Attribution
Error

Framing
Effect

Time for
Reflection

Whether the decision
is worded in a way
that asks the decisionmaker what they
would do or asks
what they think
someone else should
do.

Presenting the
hypothetical decision
with the decisionmaker as the actor
(as opposed to an
observer) increases
consistency between
hypothetical and realworld decisions.
Whether the decision The framing effect
is framed in a way
may be larger for
that is positive (i.e.
hypothetical
gains) or negative (i.e. decisions than for
losses)
real life ones.
Whether the decision- Excessive time for
maker is provided
reflection makes
with the same
hypothetical
amount of time to
decisions less like
make their
real life ones
hypothetical decision
as they would have in
the real-world

Compared
hypothetical
and real
decisions about
making
financial
donations.13

13

Compared
hypothetical
and real
monetary
gambles.63
Compared
hypothetical
and real
responses to a
social problem
solving
decisions.23

63

23

Table 4 describes the Cognitive factors identified in the review. These are factors that
describe how the ways people think and make decisions affect how hypothetical decisions correlate
to real-world ones. We identified 17 factors falling in to this category.
Discounting refers to the fact that the value of a reward decreases proportionally to the delay
to receiving the reward.66 Delay discounting is measured by asking decision-makers to choose
between an immediate reward and a delayed reward of the same value, and then increasing the value
of the delayed reward compared to the immediate reward in order to determine the rate of delay
discounting.66 Discounting has been shown to be consistent across hypothetical and real-world
decisions, and so it has no effect on whether hypothetical and real-world decisions will be consistent
across situations. 11,18,66–71 Six studies directly compared participants’ choices between immediate and
delayed rewards in hypothetical and in real settings. All six of these studies agreed that there was no
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systematic difference in delay discounting of hypothetical and real rewards.11,66–68,72 Two studies
compared hypothetical choices between immediate and delayed rewards to other forms of related
real behaviour. One of these, a study by Bickel et al, compared delay discounting choices to
redemption of vouchers that participants’ received for returning opioid-negative urine samples.
After providing the researchers with a negative urine sample, participants could decide between
redeeming their voucher right away for a reward, and depositing it in an account to receive an
increased reward with further negative samples. The authors found that rates of delay discounting
were related to the frequency of redeeming vouchers, and therefore that delay discounting was
consistent between hypothetical and real-world decisions.69
Degree of Certainty is how certain the decision-maker is that they would make the same
decision hypothetically as they would in the real-world. This can be measured by asking participants,
after they have stated their hypothetical decision, whether they are “definitely sure” or “probably
sure” that this is the same decision they would make in the real-world.45 Degree of Certainty has been
shown to be positively associated with consistency between hypothetical and real-worlddecisions.32,42,45,73–76 For example, two studies by Blumenschein et al compared decisions in
hypothetical and real willingness to pay experiments. In one study, they asked people in the
hypothetical setting whether they would be willing to purchase an asthma management programme,
and to those who said yes they asked a follow up question about whether they were “definitely sure”
or “probably sure” about their answer; participants in the real group were deciding on whether or
not they actually wanted to purchase the product. Although participants in the hypothetical group
were more likely to state that they would purchase the programme than participants in the real
group, the authors were unable to find a statistically significant difference between “real yes”
purchase decisions and “definitely sure” hypothetical decisions.45 The authors had previously found
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similar results when conducting a study where participants were instead asked about their willingness
to purchase a pair of sunglasses.
The Hot/Cold Empathy Gap occurs when someone in a “cold”, or hypothetical state, is not
able to properly imagine and take into consideration the influence of “hot” emotional or visceral
factors.46 Visceral factors involve the physical changes brought on by strong emotional states that
can be difficult to imagine (e.g. feelings of disgust, rapid heartbeat, etc.)22,46 The Hot/Cold Empathy
Gap was been shown to be negatively associated with consistency between hypothetical and realworld decisions. One study identifying this factor, by Kang & Camerer, observed the hot/cold
empathy gap by asking participants about their willingness to pay money to avoid having to eat
disgusting food items. They conducted these experiments in hypothetical and in real settings and
found that participants in hypothetical settings were not able to fully appreciate how they would be
viscerally affected when confronted with the disgusting food in real life, and therefore
underestimated their aversion to eating the food.46 Kuhberger found similar results when conducting
a gambling study in real and hypothetical settings. He suggests that people are not able to adequately
imagine the influence of strong emotional changes because these reactions have actual physical
reactions that are difficult to imagine. People therefore under predict the influence of visceral factors
when making hypothetical decisions and they incorrectly project their current emotional state onto
the state they imagine they will be in when making the real-world decision.20
Degree of Risk Aversion refers to people’s preferences in gambles between smaller, definite
rewards versus larger, uncertain rewards. The degree of risk aversion is measured by observing how
much the probability of a higher payment option would need to increase for a decision maker to
convert from a smaller, sure-thing option to a larger, risky option.12 Degree of Risk Aversion has been
shown to be negatively associated with consistency between hypothetical and real-world decisions.
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Holt & Laury conducted two studies to assess differences in participants’ risk aversion when making
hypothetical and real decisions.12,77 In both studies, participants made choices between paired lottery
options in hypothetical and real settings, where higher rewards came with greater risks. In the
second study only, they included a second group that only completed either the hypothetical or the
real condition. In both studies, they found that risk aversion is significantly higher when the
decisions involve real consequences, and that risk aversion increases in proportion to the magnitude
of the potential rewards only when the payments are real.12,77 These studies agreed with the earlier
findings by Slovic that in hypothetical conditions participants seek to maximise gains and discount
potential losses, but when the decisions are real participants are more risk averse.30
Familiarity with a Good refers to whether the decision-maker has had previous experience with
the outcome or subject of the decision that they are being asked to make (i.e. the ‘good’ or ‘goods’
being considered). This could be because the decision is about something with which they are very
familiar, such as a topic that they have studied thoroughly, or involves an activity in which the
decision-maker has engaged.43,57 Familiarity with a Good has been shown to be positively associated
with consistency between hypothetical and real-world decisions. For example, Mjelde compared
hypothetical and real decisions to donate to charities and found that familiarity with the cause of the
charity lead to hypothetical decisions that more closely resembled real decisions.57 The authors
suggest that this may be the cause of observed differences in correlation between hypothetical and
real private vs. public goods.57
Normative Beliefs refer to the decision-maker’s thoughts about what others who are important
to them, such as family and friends, would think about their decision. This can be measured by
asking decision-makers about the strength to which they agree with normative statements (e.g. “My
family would think that I should do x”) and their motivation to comply with normative beliefs (e.g.
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“Generally I do what my family thinks that I should do”).41 The impact of Normative Beliefs has been
shown to be negatively associated with consistency between hypothetical and real-world decisions. A
study by Ajzen et al examined participants’ willingness to contribute to a scholarship endowment
fund in a hypothetical and in a real situation. Participants were given $10 to complete an unrelated
task and then told that they were to participate in a referendum as a group where they would vote on
whether they should donate money to a scholarship endowment fund. In the real condition, if the
majority voted ‘yes’ then they would actually have to donate the money; in the hypothetical setting
no money would actually be collected but they were told to vote as if it would be.41 The authors
found that a distinguishing feature of hypothetical and real decisions in this problem was that
hypothetical decisions were less likely to activate normative beliefs. This means that in the real
setting participants were concerned about what their family would think about them giving away
their money, and they worried that the other members of the group might not want to donate.
These normative beliefs were not activated in the hypothetical condition.41
Abstract Construals refers to the features of the decision that are the focus of the decisionmaker. Construal-level theory postulates that people conceptualize decisions differently depending
on the decision’s distance from the here-and now. Distance can be caused by a decision being
farther away from an individual’s present state on the level of “[…] time, space, social distance, [or]
hypotheticality.”78 Using abstract versus concrete construals, that is to say thinking about the general
features versus the specifics of a decision, has been shown to be negatively associated with
consistency between hypothetical and real-world decisions. According to a review by Eastwick et al,
as a decision’s hypotheticality increases the way that people think about the decision (i.e. their
mental construals) become higher-level and more abstract. They do not focus on the specifics of a
decision, but rather its general features. If important specifics about a decision may affect it, then
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using only abstract construals in a hypothetical situation may result in differences between
hypothetical and real decisions.44
Forecasting Emotions refers to the fact that different processes are involved when people
experience actual emotions and when they imagine emotions they will experience in the future or
have experienced in the past. Because people are unable to perfectly imagine emotions they are not
actively experiencing, they rely on emotional schemas, beliefs about the emotions they will feel,
when forecasting emotions to decisions that they are not actively making.44 Forecasting of emotions
was also shown in the Eastwick et al review to be negatively associated with consistency between
hypothetical and real-world decisions. Because they may rely on forecasted emotions when deciding
about how they would react in hypothetical interactions, hypothetical decisions may be less likely to
correlate with real-world decisions that rely on experienced emotions.44
Mindset refers to the information that the decision-maker is processing to help them
determine what their decision will be. The deliberative mindset involves evaluating the pros and
cons of different options and whether they will successfully achieve each different goal.44 The
implemental mindset involves focusing on information that is useful for the decision-maker to
complete their selected goal; they avoid or ignore information about the attainability of their selected
goal.44 Different contexts may evoke the use different mindsets, for example people generally think
about their romantic relationships with an implemental mindset.44 Mindset (deliberative vs.
implemental) has been shown to be negatively associated with consistency between hypothetical and
real-world decisions. Eastwick suggests that in hypothetical settings people may be more likely to use
a deliberative mindset, and in real settings they may more often use an implemental mindset.44
Predicted vs. Experienced Utility refers to how people value the outcomes of their decisions.
Predicted utility refers to how people expect they will value an outcome when they are making a
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decision. Experienced utility refers to how people value an outcome when it is experienced.18 In the
medical context, the value of an outcome can refer to how people predict they will feel towards a
health outcome experienced through a treatment versus how they feel when they actually experience
that health outcome.18 Predicted vs. Experienced Utility has been shown to be negatively associated
with consistency between hypothetical and real-world decisions. Chapman found that people may be
poor at making hypothetical decisions about medical treatments that correspond to what would be
their real decision because they have not actually experienced the consequences of the various
treatments or the health state that would require their use. Experiencing an adverse health state may
affect health preferences in ways that are difficult for individuals to predict. Therefore, their lack of
experience with a health state means that their hypothetical decisions may be poor indicators of realworld decisions.18
Naturalism bias is the incorrect belief that things that are natural are necessarily good. This
can affect decisions when people prefer natural products to artificial products that are functionally
identical or more effective.18 The Omission Bias refers to the belief that bad outcomes that occur due
to inaction are preferable to the same bad outcomes when they are caused by action. This can affect
decisions when people avoid taking an action with potentially beneficial effects (such receiving a
vaccine) when that action has a risk of negative consequences that are equal or less than the negative
consequences of inaction.18 Omission and Naturalism Bias have been shown to be positively associated
with consistency between hypothetical and real-world decisions. The Chapman study is a summary
of the literature related to the psychology of medical decision making. The author explains that some
biases, such as the Omission and Naturalism Biases, exist equally in both real life and hypothetical
decisions, and that demonstration of decision biases in hypothetical studies can be linked to the
same bias in real-world decisions. They found that people who demonstrate these biases on a
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questionnaire were more likely to decline a flu shot in real life; suggesting that demonstration of bias
in hypothetical decisions could affect how real-world decisions are made as well.18
Social Desirability Bias can affect how the decision-maker interacts with the investigator when
their decision is being studied. The decision-maker may attempt to exhibit socially desirable qualities
to the investigator through their decisions, for example by making decisions that make them appear
generous.47 Social Desirability Bias has been identified as being negatively associated with consistency
between hypothetical and real-world decisions. In a literature review of the effects of financial
incentives, Camerer found that when making hypothetical decisions, participants may be affected by
social desirability bias. This means that they try to act in ways that are socially desirable in their
interactions with the experimenter. This is expressed as choosing risker options or options that allow
them to appear generous. However, when the decision is made more real by offering real financial
incentives, participants are no longer affected by social desirability bias and are more likely to make
decisions that are less socially desirable but more highly correlated with real life behaviour.47
Dispositions refers to the way that people think about making decisions. The study identifying
this factor specifically references dispositions that “[…] help a person accept a prolonged state of
doubt, enjoy the process of discovering and challenging ideas, and appreciate the need for
procedures that reduce bias.”27 These Dispositions about thinking have been shown to be positively
associated with consistency between hypothetical and real-world decisions. In her review of the
literature, Galotti suggests that in order for formal, or hypothetical, reasoning to more closely
resemble every day, or real-world, reasoning people need to have dispositions about thinking that
allow them to accept the necessary strategies to make hypothetical reasoning more closely resemble
real-world reasoning.27
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Subjective Beliefs refer to the beliefs that people have about the probability of outcomes
occurring. If probabilities of outcomes are not explicitly presented and explored with the decisionmaker they may have their own implicit beliefs about the probabilities that could affect their ultimate
decision.62 Subjective beliefs about the uncertainty around outcomes have been shown to be negatively
associated with consistency between hypothetical and real-world decisions. Harrison conducted a
literature review of studies that examined hypothetical bias when the outcomes were uncertain. The
author found that providing participants with explicit statements about uncertainty increases the
correlation between hypothetical and real decisions.62 They further found that it is important to ask
participants about their subjective beliefs about levels of uncertainty. This is because participants
may have subjective assessments about the levels of uncertainty around the outcomes being
assessed, and by rendering these assessments explicit the experimenter is able to control for them
and clarify expected outcomes.62
The Vividness of the Decision Process factor relates to how easy it is for a decision-maker to
imagine the decision process and the consequences of their decision.79 The vividness of the decision
process can be affected by whether or not decision makers know that they will actually experience the
outcome of their decision.79 Enhancing the vividness of the decision has been shown to be positively
associated with consistency between hypothetical and real-world decisions. Beattie & Loomes
conducted a study comparing hypothetical and real gambling decisions. They had four different
problems with different options with varied probabilities and rewards. Participants were assigned to
either: a purely hypothetical group where they answered all four questions but none of them were
done for real; a random problem selection procedure group where they answered all four questions
and one randomly selected problem was carried out with real rewards; or a real group where they
were only given one question to answer but it was played out with real rewards.79 They concluded
that overall providing real rewards does not lead to different decisions than purely hypothetical
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scenarios. However, they found that when the vividness of the decision process is enhanced, by
encouraging subjects to imagine how they would feel if they lost their rewards, decisions may more
closely resemble those made in real life.79
Attribute Non-Attendance (ANA) is a concept in economics that refers to the fact that when
respondents make choices, they sometimes will neglect to fully consider some of the attributes of a
decision.80 ANA can be measured by asking decision-makers how much they focus on the different
attributes of their choices, or it can be modelled using a mixed logit model.81 ANA has been shown
to be negatively associated with consistency between hypothetical and real-world decisions. Morkbak
et al assessed participants’ ANA in choice experiments of preferences for apples using hypothetical
and incentivized samples.81 They found that for real incentivized decisions, respondents’ stated
ANA was higher than in hypothetical decisions. However, when analyses were conducted to infer
their ANA the investigators determined that ANA was lower for real decisions than for
hypothetical decisions, especially for the price attribute. This suggests that respondents exaggerate
how much they actually ignore attributes, and the attributes of a decision may be more carefully
considered for real decisions than for hypothetical ones.81
The type of study identifying Cognitive factors in this review varied. 4 factors, Normative
Beliefs, Vividness of Decision Process, Attribute Non-Attendance, and Degree of Risk Aversion, were identified
in studies collecting empirical data. 9 factors were identified in literature reviews through cited
propositions: Social Desirability Bias, Predicted vs. Experienced Utility, Abstract Construals, Forecasting
Emotions, Deliberative Mindset, Dispositions, Naturalism Bias, Omission Bias, and Subjective Beliefs. Four
factors were identified by more than one type of study: Degree of Certainty (meta-analysis, empirical
data, and cited proposition), Hot/Cold Empathy Gap (empirical data and cited proposition), Familiarity
with a Good (empirical data and cited proposition), and Discounting (empirical data and cited
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proposition). This category contained the three factors that were most frequently identified in our
review: Discounting, Degree of Certainty, and Hot/Cold Empathy Gap.
The cognitive factors that were shown the be positively associated with consistency between
hypothetical and real-world decisions were: Vividness of the Decision Process, Degree of Certainty,
Dispositions, Familiarity with a Good, Naturalism Bias, Omission Bias, and Discounting. The factors that were
shown to be negatively associated with consistency between hypothetical and real-world decisions
were: Normative Beliefs, Social Desirability Bias, Predicted vs. Experienced Utility, Abstract Construals,
Forecasting Emotions, Deliberative Mindset, Hot/Cold Empathy Gap, Attribute Non-Attendance, Degree of Risk
Aversion, and Subjective Beliefs.
We identified one study that disagreed with the Degree of Risk Aversion factor. This was a
lottery choice experiment paired with a survey about risky health-related behaviours. This study
concluded that there was no difference between participants’ risk preferences experimentally and in
real life.82
Table 4 Definitions of the Cognitive factors (n=17)

Name of
Factor
Discounting

Definition of
Factor
The degree to which a
decision-maker prefers
a smaller, immediate,
reward to a larger,
delayed, reward.

Factor
Statement
Discounting rates in
hypothetical
decisions are
consistent with real
life decisions

Degree of
Certainty

Whether the decisionmaker is certain that
their hypothetical
decision is the same as
would be their realworld decision

A high degree of
certainty about a
hypothetical decision
makes it more likely
to be consistent with
a real decision

Example
Scenario
Compared
decisions
between
hypothetical
and real delay
discounted
monetary
rewards.83
Compared
hypothetical
and real
decisions to
pay for an
asthma
management
programme.45

References
11,18,66–71,84

32,42,45,73–76
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Hot/Cold
Empathy
Gap

Whether a person is
experiencing the
visceral factors caused
by being in an
emotionally
provocative (i.e. hot)
state

The impact of
visceral reactions is
less well appreciated
for hypothetical
decisions compared
to real life ones.

Degree of
Whether the decisionRisk Aversion maker prefers options
that are less likely, but
have greater rewards,
to options that are
definite but have
smaller rewards
Familiarity
Whether the decisionwith a Good
maker has direct
experience with the
object of the decision

Risk aversion is
underestimated in
hypothetical
decisions compared
to real life ones.

Normative
Beliefs

Whether the decisionmaker is thinking
about what family and
others would think
about their decision

Normative Beliefs
are less likely to be
activated for
hypothetical
decisions than for
real ones

Abstract
Construals

Whether the decisionmaker is thinking
about the general
features, versus
thinking about the
specifics of a decision

Abstract construals
of problems are
employed more in
hypothetical
decisions than in real
life

Forecasting
Emotions

Whether people are
predicting the
emotions they think
they would feel when
making a decision,
versus actually
experiencing those
emotions

Emotions in
hypothetical
decisions are
forecasted more than
in real life decisions

Familiarity with a
good results in more
agreement between
hypothetical and real
life decisions.

Compared
hypothetical
and real
decisions to
pay money to
avoid having
to eat
disgusting
foods.46
Compared
hypothetical
and real
monetary
lottery
decisions.12

20–23,46

Compared
hypothetical
and real
decisions
about making
financial
donations.57
Compared
hypothetical
and real
decisions to
contribute to
a scholarship
fund.41
Review of
psychological
perspectives
related to
hypothetical
and real
decision
making.44
Review of
psychological
perspectives
related to
hypothetical
and real
decision
making.44

43,57

12,30,77

41

44

44
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Whether participants
are evaluating the pros
and cons of different
options, versus
focussing on
information that is
useful for them to
complete a selected
goal
Whether the decisionmaker is predicting
how they would feel
towards a health state
or actually
experiencing that
health state

The deliberative
mindset is used more
in hypothetical
decisions than in real
life

Review of
psychological
perspectives
related to
hypothetical
and real
decision
making.44

44

Compared
hypothetical
and real
medical
treatment
option
decisions.18

18

Naturalism
Bias

Whether the decision
is affected by the
(incorrect) beliefs that
things that are natural
are inherently good

Feelings towards
future health states
are predicted
inaccurately in
hypothetical
decisions compared
to real life
experience.
Naturalism bias
affects hypothetical
and real life decisions
equally

Omission
Bias

Whether the decision
is affected by a
preference for bad
outcomes that result
from neglecting to act
versus bad outcomes
that result from action

Social
Desirability
Bias

Whether the decisionmaker’s decision is
affected by their desire
to conform to the
experimenter’s beliefs

Compared
demonstration
of bias in
hypothetical
scenarios to
real-world
health
decisions.18
Omission bias affects Compared
hypothetical and real demonstration
life decisions equally of bias in
hypothetical
scenarios to
real-world
health
decisions.18
Social desirability
Compared
affects hypothetical
hypothetical
decisions more than
and real
real decisions
monetary
gamble
decisions.47

Mindset

Predicted vs.
Experienced
Utility

18

18

47

57
Dispositions

Subjective
Beliefs

Whether decisionmakers have
dispositions about
thinking that allow them
to accept strategies to
make hypothetical
reasoning resemble realworld reasoning
The decision-maker’s
beliefs about the
probability of the
outcomes of the
decision

Vividness of
Decision
Process

Whether the decisionmaker imagines how
they would feel about
the consequences of
their decision

Attribute
NonAttendance

Whether the decisionmaker neglects to fully
consider some of the
attributes of a decision

Being in a state of
prolonged doubt
increases
correlation between
hypothetical and
real life decisions

Literature
review
comparing
approaches to
the study of
reasoning.27

27

Asking about
subjective beliefs
increases
consistency
between
hypothetical
decisions and real
life
Thinking about the
consequences of
hypothetical
decisions makes
them more like real
life decisions

Compared
hypothetical
and real
monetary
lottery
decisions.62

62

Compared
hypothetical
and real
monetary
multi-stage
gamble
decisions.79
Compared
hypothetical
and real
choice
preference for
purchasing
apples.81

79

More attention is
paid to the
attributes of a real
decision than a
hypothetical one

81

Table 5 describes the Motivation factors identified in the review. These are factors that
describe how people’s motivations for making a decision affect how hypothetical decisions correlate
to real-world ones. We identified 7 factors falling in to this category.
Real Consequences refers to whether or not the decision has consequences that will affect the
decision maker. These consequences could be the provision of monetary rewards, as in the studies
by Hinvest & Anderson and Murphy & Stevens, or the requirement to purchase an item for real, as
in the study by Müller et al.60,76,83 The important feature in the definition of this category is not the
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nature of the consequence; it is the fact that the decision has a real impact on the decision-maker’s
future. Experiencing Real Consequences of decisions has been shown to be positively associated with
consistency between hypothetical and real-world decisions. For example, Hinvest & Anderson
examined whether there was an effect of real (vs. hypothetical) rewards on binary choices between
sure-thing (vs. probabilistic) and immediate (vs. delayed) rewards. Although they did not find an
impact of providing real rewards on choices between definite or probabilistic outcomes, they did
conclude that people made less impulsive choices when there were real rewards offered on the delay
discounting task compared to when the rewards were purely hypothetical.83 Murphy & Stevens
conducted a literature review and found similar results.76 They concluded that when there are only
hypothetical consequences, responses to contingent valuation surveys (which assess participants’
willingness to pay for goods) can be variable. Offering real consequences in these willingness to pay
surveys decreases this variability.76
Self-Image relates to how the decision affects the way in which the decision-maker perceives
themselves. People seek to preserve a positive-self-image, and to do so they sometimes make
decisions that are in-line with their ethical views.85 Therefore, whether a good has an ethical
component or not (e.g. the provision of public goods as opposed to private goods) affects whether a
decision is related to the preservation of a positive-self-image.64,76,85 Decisions related to self-image
have been shown to be negatively associated with consistency between hypothetical and real-world
decisions. Johansson-Stenman & Svedsater conducted a study where hypothetical and real
willingness to pay was compared for a moral good (e.g. donation to the World Wildlife Fund) and an
amoral good (e.g. a restaurant voucher).85 They found that participants’ hypothetical willingness to
pay was higher than their real willingness to pay for moral goods but not for amoral goods. The
authors explain that this is because people are incentivized to overstate their willingness to pay for
goods that are concordant with their ethical beliefs as this helps them to preserve their self-image.85
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List et al found similar results through their meta-analysis. They concluded that the association
between hypothetical and real willingness to pay is closer for amoral goods than for moral goods.64
Potential for Self-Gain relates to the participants’ goals. This factor is defined as decisions
where participants can choose to maximise self-gain instead of another option. The decision-maker
may choose to focus on self-gain even if this carries an increased risk of losses, as in the EtchartVincent & L’Haridon study, or causes them to harm other people, as in the FeldmanHall study.26,65
The Potential for Self-Gain has been shown to be positively associated with consistency between
hypothetical and real-world decisions. Etchart-Vincent & L’Haridon concluded that participants
were less risk averse when the situation involved only hypothetical money because there was no
potential for any gains from the decisions.65 FeldmanHall had similar results, concluding that
participants’ behaviour did differ when the potential rewards were real as they were more willing to
inflict pain on others than they stated they would be in the purely hypothetical setting.26
High Stakes Rewards is a factor related to the size of the decision-maker’s potential reward.
This factor may be relevant when the real-world decision has large potential rewards that the
hypothetical decision has no possibility of providing to the decision-maker.62,86 High stakes rewards
have been shown to be negatively associated with consistency between hypothetical and real-world
decisions. Two literature reviews examined whether the size of monetary incentives offered had any
impact on the association between the hypothetical and real decision.62,86 Harrison concluded that
there was no difference in relative risk aversion between hypothetical and real decisions when the
rewards are small but relative risk aversion between the two increases with the size of the real
monetary rewards.62 Murphy et al’s meta-analysis found consonant results. They found that the
primary factor affecting the difference between hypothetical and real decisions was the magnitude of
the hypothetical value.86
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Self-Benefitting Consequences refers to decision-makers’ desire to choose options that benefit
themselves instead of helping others. This factor was identified in a decision where participants had
the option to be generous to others, or to keep more money for their own self-benefit.15 Providing
the decision-maker with real self-benefiting consequences has been found to be positively associated with
consistency between hypothetical and real-world decisions. Day found that when making moral
decisions about allocating money unequally participants’ behaviour differed when considering the
situation completely hypothetically and when participants actually had to interact with those to
whom they would need to distribute the money.15 However, Day found that this increased
generosity was reduced when there were actual self-benefiting consequences to be obtained.15 This
suggests that for a hypothetical decision to be highly correlated with the real decision, not only
should those who may be affected by a decision be made more salient by interacting with the
decision maker, if the decision involves potential self-benefiting consequences then these should be
made salient as well.
Engagement refers how much the way the decision is presented motivates participants to be
engaged in decision-making rather than satisficing the question.87 Decision-makers’ engagement in their
decision has been shown to be positively associated with consistency between hypothetical and realworld decisions. Hainmueller et al compared 5 different types of vignettes describing various people
where participants were tasked with deciding whether they would accept the person described if they
were a new immigrant.87 The results of the assessment of these vignettes were then compared to the
results of real-world naturalization referendums.87 They concluded that the paired vignette designs,
where two profiles were presented next to each other and the participant is tasked with accepting or
rejecting each of the applicants, produced results that were most consistent with the real-world
decisions.87 This was attributed to the fact that participants in these settings were more engaged in
their decisions and therefore were not simply satisficing the questionnaire.87
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Concern measures the degree to which the decision-maker feels concerned about the task.
Concern about a task has been shown to be positively associated with consistency between
hypothetical and real-world decisions. Irwin et al sought to develop a study that would allow them to
assess the effects of hypothetical vs. real rewards while taking into account method, length of the
task, and consequences as confounders. They achieved this using a Vickrey, or sealed bid, auction
with hypothetical and real money groups – varying the length of the experiment to test for the
effects of boredom.88 They found that auctions with hypothetical money had an increased number
of very low and very high bids over auctions with real money and they attributed this to a decreased
concern about the task.88 Therefore, when participants are not concerned about the task (e.g. when
there are no real rewards available) their decisions will be less correlated to real-world decisions.
Among the motivation factors, 4 were identified in studies collecting empirical data: SelfBenefitting Consequences, Potential for Self-Gain, Engagement, and Concern. Three factors were identified in
more than one type of study: High Stakes Rewards (meta-analysis, cited proposition), Real Consequences
(empirical data, cited proposition), and Self-Image (meta-analysis, empirical data, and cited
proposition).
The motivation factors that were shown to be positively associated with consistency between
hypothetical and real-world decisions were: Real Consequences, Potential for Self-gain, High Stakes Rewards,
Self-Benefiting Consequences, Engagement, and Concern. Only one factor was shown to be negatively
associated with consistency between hypothetical and real-world decisions: Self-Image.
We identified two studies that disagreed with the Motivation factors. One study involved
binary choices between larger delayed or risky options and smaller immediate or certain options. In
contrast to the High Stakes Rewards factor, this study found that hypothetical and real rewards were
statistically equivalent.89 The other study disagreed with the Self-Image factor. This was a meta-analysis
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and it concluded that evaluating private (versus public goods) leads to more consistency between
hypothetical and real-world decisions.42
Table 5 Definitions of Motivation factors (n=7)

Name of
Factor
Real
Consequences

Self-Image

Potential for
Self-Gain

High Stakes
Rewards

SelfBenefitting
Consequences

Definition of
Factor
Whether the
decision has real
consequences for
the decisionmaker

Factor
Statement
Having real
consequences
makes hypothetical
decisions more
closely predict realworld ones
Whether the
Decisions related
decision relates to to self-image show
the decisionless consistency
maker’s selfbetween
image (e.g.
hypothetical and
related to their
real-world
ethical beliefs)
decisions
Whether there is
the possibility
that a decision
provides the
decision-maker
with real rewards
Whether
significant
rewards for a
decision are
available

Potential for selfgain affects realworld decisions
more than
hypothetical
decisions
When large
incentives are
available, risk
aversion is higher
for real-world
decisions than for
hypothetical
decisions
Whether there is The potential for
an enticement
self-benefitting
towards choosing consequences
an option for
makes people
self-benefit to the behave more
detriment of
selfishly in realothers
world decisions
than they do in
hypothetical ones.

Example
Scenario
Compared
hypothetical and
real monetary
gamble decisions.83

References

Compared
hypothetical and
real decisions about
purchasing moral
(donation) vs.
amoral goods
(restaurant
vouchers).62
Compared
hypothetical and
real monetary
lottery decisions.65

64,76,85

Compared
hypothetical and
real monetary
lottery decisions.62

62,86

Compared
hypothetical and
real decisions about
unequally
distributing
money.15

15

60,74,76,83

17,65
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Engagement

Whether the
decision-maker is
engaged in the
decision, versus
satisficing

Concern

Whether the
decision-maker is
concerned about
the consequences
of the decision

High engagement
makes hypothetical
decisions more like
real-world ones

Compared decisions
about accepting
potential
immigrants
hypothetically to
real-world
naturalization
referrendums.87
Concern about the Compared
task is lower for
hypothetical and
hypothetical
real sealed-bid
decisions compared auctions.28
to real-world ones

87

88

Table 6 describes the Participant Characteristics factor identified in the review. We identified
only 1 factor in this category. This factor describes how participants’ resemblance to the real-world
target population affects how hypothetical decisions correlate to real-world ones.
The two studies that identified this factor measured whether samples matched the target
population on two levels. First, Hainmueller et al and Kesternich suggest that samples match the
target population when they are drawn from a representative sample of the target population and
face the same decision.87,90 Second, Hainmueller et al suggest that the sample should be
representative of the target population demographically, as they compared hypothetical decisions of
a probability sample of participants drawn from the target population itself to hypothetical decisions
made by a convenience sample of students.87 The studies found that when samples are used that
match the target population, consistency between hypothetical and real-world decisions has been
shown to be increased. Hainmueller et al found that when they administered hypothetical vignettes
to a sample of the target population, they made decisions that resembled real-world decisions.87
However, they found that when providing the same tools to a sample of students they were not able
to replicate the same results. This lead them to conclude that it is important for survey samples to
closely match the target population in order for hypothetical decisions to resemble real life ones.87
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Kesternich et al conducted a study comparing hypothetical and real life decisions of older Americans
choosing between health plans.90 They reached a conclusion resembling that of the Hainmueller
study, hypothetical choice data can be similar to real-world decisions when it is obtained from a
representative sample who is actively facing the real decision being evaluated.90 Both of these studies
involved the collection of empirical data.
Table 6 Definition of Participant Characteristics Factor (n=1)

Name of
Factor
Samples
Match
Target
Population

Definition of
Factor
Whether the sample of
people making the
hypothetical decision
closely resembles the
population that faces
the real-world decision

Factor Statement
When participants in
hypothetical situations
resemble the target realworld group,
hypothetical decisions
are more consistent with
real-world ones.

Example References
Scenario
87,90
Compared
hypothetical
and real
insurance
plan
decisions.
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Figure 4 Fields from which each factor was identified. Cells are green if a factor was identified by at least one
study from a particular field.

Factor
Behavioral
Economics
Moral
Reasoning
Scores
Openness to
Experience
Trait
Personality
Traits
Cultural
Differences
Age
Education
Cognitive
Control
Personal
Relevance
Cognitive
Ability
Study
Procedure
Space for
Mental
Simulation
Salience
Definition of
Decisions
Uncertainty
Fundamental
Attribution
Error
Framing
Effect
Time for
Reflection
Discounting

Field
Psychology
Social
of
Psychology
Reasoning

HealthRelated
Behavior

Neuroscience
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Degree of
Certainty
Hot/Cold
Empathy Gap
Degree of
Risk Aversion
Familiarity
with a Good
Normative
Beliefs
Abstract
Construals
Forecasting
Emotions
Mindset
Predicted vs.
Experienced
Utility
Naturalism
Bias
Omission
Bias
Social
Desirability
Bias
Dispositions
Subjective
Beliefs
Vividness of
Decision
Process
Attribute
NonAttendance
Potential for
Self-Gain
Self-Image
High Stakes
Rewards
Real
Consequences
SelfBenefitting
Consequences
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Engagement
Concern
Samples
Match Target
Population

3.2 COGNITIVE INTERVIEWS
Cognitive Interviews were conducted with seven decision aid developers. These decision aid
developers were asked to talk about their experience in developing DAs in the context of a pilot
survey. This survey was designed to elicit opinions about the relevance of the factors identified in
our review to the DA development process

3.2.1 THEMES ELICITED FROM INTERVIEWS: EXTERNAL VALIDITY ISSUES
Decision aid developers generally did not report thinking about the external validity of their
tool when they are developing them in hypothetical settings. Instead, they focused on issues of
internal validity. In other words, they reported generally not being concerned with whether
hypothetical decisions predict real-world decisions, but instead the focus on whether their tool is
easy to understand, the questions are clear to the participants, etc. Many factors did not seem to be
concepts that decision aid developers had previously considered. One participant said that: “I think
decision aid developers […] develop a decision aid, they’ll try to use it in a population that’s like as
close as they can to real-life. And then when they test it in the end in real life they’re hoping it’s
going to give good results. I’m not sure they would look at all of these [factors].”
Because the decision aid developers were unfamiliar with many of the terms, many of the
factors required additional clarification and were difficult to explain in a survey format. Examples of
factors that were unclear to interviewees include: Salience, Self-Image, and Abstract Construals. Thinking
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about which factors were relevant to the decision aid developer’s own area of research and which
were relevant in general was also difficult for respondents; they often said that they would have
answered both questions the same way. When interviewees were not able to understand a factor
based on the factor statement alone, TH provided further information about the factor. This
discussion often helped clarify the factors for the respondents, and they were able to provide
suggestions about how to modify the language in order from them to be easier to understand in the
decision aid development context. For example, although the factor Familiarity with a Good was not
clear, decision aid developers were better to able understand when we used the term “options”
instead of “goods.”
Although the decision aid developer’s inexperience with the factors identified made it hard
for them to think about the factors’ relevance, the interviewees generally felt that a framework
describing the important factors would be useful for their practice. One respondent said that they
felt the framework would be very useful for them, but that they would need to be provided with the
evidence around the factors before being comfortable using the framework.

3.2.2 RELEVANT FACTORS
Respondents identified several factors as being particularly relevant to the decision aid
development process. These factors required very little discussion or clarification from the
interviewers. Relevant factors included: Personal Relevance to the participant, providing statements
about uncertainty around outcomes (Uncertainty), and ensuring that information is presented the
same way in hypothetical and real-world settings (Study Procedure). Participants were able to relate
some of these factors back to their own experience with decision aid development, one participant
mentioned that when statements about Uncertainty around outcomes are provided it is helpful to
patients’ decision making.
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3.2.3 FACTORS WITH UNCLEAR RELEVANCE
Some factors were difficult for decision aid developers to determine relevance to decision aid
development, either because they had not previously thought about them or because they were not
familiar with the concepts described. These factors included: Subjective Beliefs, Salience, Predicted vs.
Experienced Utility, and Mindset. Some participants indicated they were not familiar with the evidence
around certain outcomes. For example, one participant mentioned that they were often answering
“Unclear/Uncertain” when they wanted to disagree about the relevance of a factor but did not have
any evidence to support their belief.
When discussing the factor Familiarity with a Good (framed as: “Participants are familiar with
the outcomes being evaluated”), not all participants understood what “outcomes” meant in the
context of decision aid development. In the literature from which this factor was drawn, it was clear
whether the decision maker had direct experience or not with the good which they were
evaluating.43,57 We clarified that in the context of decision aid development this factor referred to
whether the participant was familiar with the different treatment options they were being asked to
evaluate. Some respondents said that this factor was relevant as they noticed that hypothetical
decisions correlate more highly when participants knew more about the disease and its treatment
options. Others said that this factor was not relevant because the decision aid is designed to help
participants become more familiar with the outcomes so it did not matter whether or not the
participant was familiar with the outcomes at the outset.
The factor Dispositions, was framed as “Participants experience some uncertainty/decision
conflict when making their decision. Respondents confused this factor with Degree of Certainty
(“Participants are certain about their responses”). The factor Dispositions was drawn from a literature
review that discussed participant’s dispositions about thinking, and it suggested that reasoning will
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more closely resemble the real-world if participants are made to accept experiencing a prolonged
state of doubt when making their decision.27 This is contrasted with Degree of Certainty which refers to
whether the decision-maker feels certainty that the decision they make in the hypothetical setting is
the same as the decision the would make in the real-world.32,42,45,73–76 Participants were often unable
to distinguish between these two factors, even when additional explanation was given.

3.2.4 IRRELEVANT FACTORS
Respondents were able to identify some factors that they believed were likely not relevant to
the decision aid development process: Cognitive Ability, Hot/Cold Empathy Gap, Potential for Self-Gain,
and High Stakes Rewards. Respondents’ agreed that participants’ cognitive ability was less relevant to
decision aid development as these tools are developed to be easily understood by all. In the literature
in which the Cognitive Ability factor was identified, the participants with higher cognitive ability were
using a “puzzle-solving” approach (i.e. trying to find the best answer to “solve” the problem) as
opposed to describing what they would actually do in real-life.31 It is not clear whether this would
occur in the context of decision-aid development as well.
Respondents also did not believe Potential for Self-Gain were relevant to decision aid
development. Many interviewees noted that incentives are generally not offered to participants
evaluating decision aids and obtaining monetary incentives is generally not part of the decision. One
interviewee mentioned that they cannot offer financial incentives to participants evaluating their
decision aids, as the ethics review board generally does not allow this.
Finally, respondents generally did not believe that the emotional reactions elicited by the
real-world decision would impact how consistent hypothetical decisions would be to the real-world.
One participant said that while they did not have any data to support their decision, they found that
generally decision aids elicited similar emotional reactions regardless of whether they were being
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evaluated hypothetically or in the real-world. They stated that in their practice the participants
evaluating the decision aid in hypothetical situation are often patients who, while not making the
decision immediately themselves, experience similar emotions to the real-world patients who are
actually making the decision. However, this may depend on the type of decision being made. It may
be difficult for those in hypothetical situations to accurately imagine the emotions one would feel
when actually making a decision with highly impactful consequences (e.g. a decision about a lung
transplant as opposed to a decision about taking antibiotics for an ear infection).
Two interviewees believed that when decision aid are designed to help with high-stakes, lifeor-death decisions it is difficult for people to imagine hypothetically how they would behave if such
a situation were to occur for real. This is somewhat similar to the High-Stakes Rewards factor, which
states that decision-makers are not able to effectively imagine rewards in hypothetical decisions
when they are of large value to them. These interviewees felt that the proposed framework would
only be helpful for decision aids that dealt with less risky consequences, such as decisions about
medication with minimal negative side effects.
The results of this process demonstrated that this topic may not be appropriate for survey
responses. This is because many of the factors identified were unfamiliar to the interviewees and
were too difficult to explain using only the factor statements developed for a survey. Instead, this
topic should be explored by further qualitative work.
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CHAPTER 4: DISCUSSION
4.1 OVERVIEW
The relationship between hypothetical and real-world decisions has important implications
for the design of health services research. When testing new interventions, health services
researchers inevitably need to conduct preliminary work, while the UK MRC framework
recommends practices that would involve even more of this work being done.7 These preliminary
studies often involve people and settings that differ in the extent to which they resemble the realworld.
Without a clear understanding of what aspects of these different study populations and
settings affect the validity of preliminary studies, the efficiency of research will be reduced.
Investigators will be less likely to use cheaper, more efficient studies without guidance on how to
design valid studies in hypothetical settings. This could lead to the implementation of more large
scale health services trials before they have had the chance to benefit from preliminary data testing
the mechanisms underlying the interventions, leading to more large-scale negative trials, and large
amounts of wasted resources.
This thesis sought to identify the factors affecting the relationship between hypothetical and
real-world decisions. We conducted a systematic concept review to identify factors relevant to the
association between hypothetical and real-world decisions. We then organized the identified factors
and themes into a framework with the intention of helping researchers understand when
hypothetical decisions would generalize to the real-world.
The factors identified in our review came from a wide variety of fields of research including
Behavioral Economics, the Psychology of Reasoning, and Social Psychology. These factors have not
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been systematically applied to the health services research context, but such an exercise would
provide valuable information about their applicability to this area. For example, a recent study
measuring physicians’ responses about appointment booking used both a self-reported survey and
simulated patient approaches.91 This study found that participants are likely to overestimate their
likelihood of booking appointments for new patients.91 Presseau et al (2012) found similar
discrepancies in a study comparing physician and nurse self-reported past diabetes-related
behaviours to their simulated behaviours based on responses to hypothetical scenarios.92 The
insights obtained through our study could be applied to such health services research studies by
systematically assessing the effect of identified factors such as: a hypothetical decision that involves
interactions with simulated patients similar to what the decision-maker would experience in the realworld (i.e. Study Procedure, Salience, etc.) and asking the decision-maker about their Degree of Certainty
after they have made their decision. The exercise of assessing the impact of these factors would help
investigators design better hypothetical settings to assess real-world clinician decisions related to
these questions.
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4.2 FRAMEWORK
Figure 5 Framework depicting the 42 factors thought to affect the consistency between hypothetical and real-world decisions, grouped into 5 categories1

Factors in green in this framework have been found to be positively associated with consistency between hypothetical and real-world decisions. Factors in red have
been found to be negatively associated with hypothetical and real-world decisions. Factors marked with an orange exclamation mark may be relevant in the decision aid
development context.
1
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Figure 5 depicts our framework describing all factors found to affect consistency between
hypothetical and real-world decisions. Connected to the central concept of real-world decisions are
five domains corresponding to our five categories of factors. Investigators seeking to design a study
with hypothetical components with an eye to yielding decisions that match what would happen in
the real-world should consider each of these five domains during development. In the current
version of this framework, all five domains are roughly equidistant from the centre, as our systematic
concept review did not provide us with the means to assess the relative importance of the different
domains. Each domain is comprised of a range of factors. Factors coloured green were shown to be
positively associated with consistency between hypothetical and real-world decisions, whereas
rectangles coloured red were shown to have be negatively associated.
Factors marked with an orange exclamation point were identified as potentially relevant to
decision-aid testing through the process of cognitive interviewing experts in that field. Through
these interviews we found that in the context of decision aid development these factors might be
more relevant for informing developers about how to test decision aids independently of the actual
decision made (i.e. Whether the information presented is balanced, how options are weighted.)
However, because most of the factors came from literature where the outcome being evaluated was
whether the hypothetical decision actually predicted the real-world decision, the framework might be
more natively employed to other research questions with this goal (e.g. Predicting whether someone
will participate in a clinical trial.)
While all five categories should always be considered, the relevant factors within the
categories will likely differ from one context to the next. For example, factors such as Naturalism
and Omission Bias may be relevant considerations in an area such as vaccine development where it
has been shown that people who show these biases when making hypothetical decisions will show
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them when making real-world decisions as well.18 However, they may not be relevant considerations
in other areas of health services research where they have not been shown to be relevant cognitive
factors.
The factors that investigators identify as relevant considerations should be accounted
for during the design process of their study. Accounting for the Participant Characteristics category
could involve assessing whether it is feasible and ethical to sample participants from the target
population of decision-makers, and to do so if possible. Accounting for Personal Characteristics
could involve considering which of the factors might be characteristics of the participants in the
study and how these will affect consistency between hypothetical and real-world decisions, or taking
steps to discuss important personal characteristics with participants to ensure that they do not
decrease consistency between hypothetical and real-world decisions. Accounting for Presentation
Characteristics could involve considering how to modify the intervention so that the way the
decision is presented to the participants involves more of the factors thought the increase
consistency with real-world decisions and less of the factors thought to decrease consistency.
Accounting for Cognitive Factors could involve considering which of the factors might be affecting
the participant making the hypothetical decision, to discuss these factors with the participant in
order to render them explicit, or to take steps to ensure that any negative effect of these factors on
the consistency between hypothetical and real-world decisions is reduced. Accounting for the
Motivation category could involve considering what can be done to ensure that the participant feels
the same motivation to make their decision in the hypothetical setting as they would in the realworld.
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4.3 SYSTEMATIC CONCEPT REVIEW
Our systematic search yielded 59 studies that identified one or more factors thought to be
related to the relationship between hypothetical and real decisions.

4.3.1 THE ROLE OF FINANCIAL INCENTIVES IN MODELING HEALTH CARE DECISIONS
Of the final 59 studies, most (48/59) came from the Behavioral Economics literature, which
has clearly led exploration on this topic. These studies involved a wide range of techniques that all
concerned how people make real-world financial decisions. Several studies assessed people’s
willingness to pay for various products.41,45,46,53,57,60,73,75,81,85,88,90 This field lends itself to the study of the
relationship between hypothetical and real-world decisions because of characteristics such as
applicability for many stakeholders and a clear modeling approach. By understanding the factors that
affect whether hypothetical willingness to pay decisions accurately predict real-world decisions, forprofit enterprises could more easily conduct studies to assess how to sell their products more
effectively. This field also provides a clear approach to modeling other types of decisions because
unlike health or moral decisions, decisions involving large sums of money can often be modeled by
decisions involving small amounts of money. For example, risk aversion can be studied using
imaginary or small amounts of money to assess how people make decisions about whether or not to
accept risky gambles.12,30,77 By determining whether hypothetical or small monetary rewards are
valued the same way as important large monetary rewards, investigators can determine whether the
conclusions about risk aversion drawn from these studies are relevant when people are facing risky
decisions that are actually important to them.
Across the various Behavioral Economics studies, money has served conceptually different
roles. For example, in the FeldmanHall (2012) study monetary incentives are used to assess people’s
willingness to sacrifice self-gain to prevent harm to others.17 In such a case, money is used as a
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moderating factor on the decision the study participant is being asked to make, instead of the subject
of the decision itself. This means that investigators use monetary rewards as a way of making a
decision more “real” for participants, even when the purpose of the study is to assess factors
affecting hypothetical/real-world decisions in contexts other than decisions about money. A further
example is the study by Gold et al, which used monetary incentives to operationalize the trolley
problem by asking participants whether to divert the path of a moving ball in order to decide
whether a real donation was made to 5 orphans or to only 1. This allowed them to assess differences
between hypothetical and real-world moral decisions for a problem that traditionally involves
deciding between allowing a train to kill a group of innocents or intervening so that it kills only
one.56
In health decisions, there can be serious ethical concerns around the use of monetary
incentives.93 One of these concerns revolves around the fact that decisions about medical treatment
should be made based on informed consent, and there is a concern that offering monetary
incentives to patients who opt to receive a certain treatment could be coercive and harmful to the
integrity of the medical profession.93 Because of this, it is unclear how monetary incentives serve to
model other factors that are more salient in real-world medical decision making, for example the
desperation a patient might feel to receive a last-hope treatment.94 Additional research to solve the
problem of the generalizability of monetary incentives to health care decisions could be beneficial to
better understand the factors that affect the association between hypothetical and real-world
decisions.

4.3.2 RELEVANCE OF THE FACTORS TO THE DECISION AID DEVELOPMENT CONTEXT
For the purposes of our own project, we chose to focus on the context of decision aid
development as a case-study for the application of our framework. This area of health services
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research was selected because it is a domain where the factors affecting the validity of results from
hypothetical settings are unclear and untested, people are routinely surveyed about their preferences
for future health states they have not yet experienced, and where real decisions involve an important
emotional impact.
We initially planned to conduct a survey of decision aid developers in order to understand the
relevance of the factors identified in the systematic concept review to the decision aid development
context. However, after conducting an initial set of cognitive interviews with decision aid
development experts in order to pilot the survey, it became clear that researchers in this field are not
particularly experienced with assessing or thinking about factors relevant to the association between
hypothetical and real-world decisions. Although they become interested in the potential for a
framework describing relevant factors, it was difficult for them to understand the factors’
applicability based on the survey alone; instead, detailed explanations of the factors under
consideration were often required. As a result, we decided to continue conducting cognitive
interviews and to use these detailed insights as an initial source of data for the relevance of our
framework in the field of decision aid development.
Interviewees generally agreed that Samples Match Target Population was a relevant factor.
Interviewees suggested that current practice may be simply to try and use a population and setting
that is as close as possible to real life in order to avoid the problem of consistency between
hypothetical and real-world decisions.
Interviewees also generally agreed that Presentation Characteristics may be relevant, except for
the factors Salience. It seems that decision aid developers agreed that the content of the hypothetical
patient decision aid and the way information is presented should resemble how it is presented in the
real-world. Information about uncertainty should be provided, the framing should be consistent
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between hypothetical and real situations, and time provided for reflection should resemble the realworld. The decision should be described with enough detail to reduce space for mental simulation.
The interviewees were unclear about the meaning of Salience of a decision. While some did agree that
it is important to present possible harms to participants, they felt that this was a necessary
component of decision aids and so it would not affect differences between decisions in hypothetical
and real-world contexts. We attempted to make this factor clearer to interviewees by framing Salience
in terms of the decision-maker’s emotional arousal, but they remained uncertain about this point.
This suggests that developing measures of the Salience of a decision for someone using a decision aid
could be an area for future work.
Five of the 17 Cognitive Factors were identified as potentially relevant: Vividness of Decision
Process, Normative Beliefs, Attribute Non-Attendance, Social Desirability Bias, and Abstract Construals. In
some cases, such as abstract construals, respondents were not familiar with the terminology used to
describe the factors in the literature, but they did agree with the sentiment of the factor.
Respondents disagreed that the hot/cold empathy gap was relevant in decision-aid development.
This was a somewhat surprising result as this was a factor that was identified in several studies and
that was consistently shown to affect the relationship between hypothetical and real-world
decisions.20–23,46 One respondent explained that the hypothetical decision often elicits the same
emotional reactions in non-patients as they observe in patients who are making the decision in the
real-world. This could simply be due to the nature of health decisions that was not a factor in other
decisions examining the hot/cold empathy gap.20–23,46 Because interviewees were unfamiliar with
many of the concepts identified in this category, and it was the category that was the most
commonly addressed in the literature, future work in assessing the importance of these factors in the
context of decision aid development should be undertaken.
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Of the Personal Characteristics and Motivation Factors, only Personal Relevance and Real
Consequences were identified as being potentially relevant. It was somewhat surprising to us that
interviewees generally did not agree that Personal Characteristics were relevant; because proxies are
often used in decision aid development we had thought that this category of factors would be found
relevant. The finding may be due to the fact that interviewees generally were not especially
concerned with external validity when employing proxies to develop decision aids, and therefore did
not have strong opinions about which Personal Characteristics would be important. This may be an
important area for future research, as understanding the relevant Personal Characteristics could
provide decision aid developers with the ability to draw conclusions about the external validity of
data drawn from decisions made by proxies.
With regards to the factor of Personal Relevance, the interviewees may have interpreted this
statement more broadly than how it was identified in the literature. The study that identified the
factor of Personal Relevance defined personally relevant decisions as moral decisions that involve
people with whom the decision-maker had close, long-term relationships.21 Many interviewees
agreed with the statement that “the problem has personal relevance to the participant” is relevant to
decision aid process without describing in detail how they interpreted “personal relevance”.
Although interviewees generally agreed that it is important for real consequences of the decision to
be explicitly described to participants in order for hypothetical decisions to be consistent with real
life, they did not agree that providing monetary rewards or incentives to decisions was a relevant
consideration. In the context of decision aid development Real Consequences relate to the health
implications of a decision. Interviewees agreed that these health implications need to be explicitly
presented to participants, but they explained that monetary incentives are not used as a proxy for the
Real Consequences of a decision in the context of their work, as they have been in other fields.
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Two interviewees brought up the idea that perhaps hypothetical decisions are not consistent
with real-world ones in the context of decision aid development because it is too difficult for people
to imagine how they would decide between options in a life-or-death situation. While this idea is
consistent with the factor of Predicted vs. Experienced Utility¸ which suggests that people are poor are
predicting future health states, we did not find any data evaluating how people think about very
important, life or death, decisions in hypothetical and real-world situations. Comparing how our
framework affects life-or-death and less risky decisions in the context of decision aid development
may be an important area for future research.

4.3.3 SUMMARY OF FACTORS
We were able to classify the factors into five categories: Participant Characteristics, Personal
Characteristics, Presentation Characteristics, Cognitive Factors, and Motivation. The sample may
closely resemble the target population (i.e. Participant Characteristics) while the individuals making
the decision may have certain characteristics that are related to more or less consistency between
hypothetical and real-world decisions (i.e. Personal Characteristics). The way that the decision is
presented and the characteristics of the decision itself (i.e. Presentation Characteristics), the way that
the participants think about and make their decision (i.e. Cognitive Factors), as well as the
participants’ motivation for making a decision (i.e. Motivation) could all affect consistency between
hypothetical and real-world decisions.

4.3.4 PARTICIPANT CHARACTERISTICS
The category of Participant Characteristics included only one factor that was identified by
more than one study: Matching samples to the target population increases the consistency between
hypothetical and real-world decisions.87,90 This factor has important implications for hypothetical
research. It suggests that as long as the study’s participants are drawn from a representative sample
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then the data obtained from hypothetical decisions are more likely to match the real-world. Both of
these studies described “representative” as a sample of people coming from the target population
who have, or will, make the decision being evaluated.87,90 The key difference between the Participant
Characteristics category and the Personal Characteristics category is that the former deals with the
participants at the group and sample levels, while the latter deals with participants at the individual
level.
Sometimes, it may infeasible to conduct hypothetical studies with a representative sample of
the target population (i.e. people who have or will make the target decision). The study may involve
treatment for a rare disease and a sufficiently large sample may be impossible to obtain. In those
cases, the other categories of factors serve to indicate other characteristics that may be important to
match in order for the hypothetical decision to be representative of the real-world decision.

4.3.5 PERSONAL CHARACTERISTICS
We identified 9 Personal Characteristics, factors that describe how characteristics of the
individual decision-maker affect the consistency between hypothetical and real-world decisions.
Lower Moral Reasoning Scores, higher Openness to Experience Trait scores, older Age, higher Education,
and increased Personal Relevance were found to be positively associated with consistency between
hypothetical and real-world decisions. Higher scores of other Personality Traits, Cultural Differences
between Asian and Western people, increased Cognitive Control, and higher Cognitive Ability were
shown to be negatively associated with consistency between hypothetical and real-world decisions.
Many of these personal characteristics are difficult to modify directly. However, they might
suggest intervention tailoring efforts in order to improve the consistency between hypothetical and
real-world decisions. For example, corrective entreaties, which involve explaining some of the
relevant personal characteristics that affect hypothetical decisions and urging participants to act as if
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they were facing the consequences of their decision, have been used in the behavioral economics
literature.41 Hypothetical decisions have been shown to become more representative of real-world
decisions after such entreaties.41 For example, a corrective entreaty could explain to participants that
lower levels of Moral Reasoning are often used when making real-world decisions, and it could
encourage them to think about the consequences of the decision in terms of punishments, rewards,
and implications for their family as opposed to more abstract moral principles.15,48,51 Investigators
could also present the problem that people with higher Cognitive Ability may try to find the “correct”
solution to the problem instead of answering as they would in the real-world.31 They could remind
participants that there may not be a “correct” answer, and that instead they should try to answer as
realistically as possible, as if they were going to face the consequences of their decision.41
Investigators could further improve the consistency between hypothetical and real-world
decisions by modifying other aspects of their study. Participants could be asked to answer
demographic questions, as done by Mjelde et al, in order to identify older and more highly educated
participants whose hypothetical decisions have been shown to be more consistent with their realworld decisions.57 When hypothetical moral dilemmas are given to participants, investigators could
attempt to make these more personally relevant to the participants by ensuring that they are related
to individuals with whom the decision-maker has ongoing long-term relationships.21 In order to
apply the Cultural Differences factor, investigators could avoid using samples of Western
participants to draw conclusions about Asian decision-makers and vice-versa for decisions related to
intervening in the natural course of an event.56

4.3.6 PRESENTATION CHARACTERISTICS
We identified 8 Presentation Characteristics, factors that describe how characteristics of the
decision itself and the way that it is presented to the decision maker affect how hypothetical
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decisions correlate to real-world ones. Increased Salience of the decision, presenting Uncertainty
around outcomes, ensuring consistency of the Study Procedure, and Defining the Decision to encourage
participants to use the models/search approach (i.e. reasoning about problems using mental
representations of the decision-making situation, using the provided information to test and reach
conclusions) have been found to be positively associated with consistency between hypothetical and
real-world decisions. Describing the hypothetical situation from the point of view of an observer
(i.e. Fundamental Attribution Error), the Framing Effect, increasing the Space Available for Mental
Simulation, and greater provided Time for Reflection in the hypothetical setting have been found to be
negatively associated with consistency between hypothetical and real-world decisions.
Three presentation characteristics provide investigators with clear guidance that by ensuring
that contextual details about the decision are presented, the hypothetical decision will be more
consistent with the real-world. Salience refers to the fact that seeing the people who may be harmed
by the consequences of the decision makes the hypothetical decision correlate more highly with the
real-world decision. This is consistent with the idea of Space for Mental Simulation as both factors are
related to the idea that hypothetical decisions correspond more closely to the real-world when the
decision is presented with rich contextual detail. The Uncertainty factor implies that investigators
should ensure that details about the uncertainty around outcomes are provided to participants when
they are available.62 When participants are presented with such detail about the uncertainty around
outcomes, their hypothetical decisions are more consistent with the real-world. This may be because
the explicitly presented details may help to correct subjective, possibly incorrect, beliefs that the
decision-makers have about the uncertainty of outcomes.62 Investigators could apply these factors by
ensuring that the decision they describe to participants includes personally relevant details that will
make the decision seem more “real” to participants. This could include using sensually rich language
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in the description of the situation, providing real details about the uncertainty of the outcomes, or
using multimedia to increase the salience and decrease mental simulation.
A number of factors identified in this category suggest that it is important that the
procedural elements of the study (e.g. how much time they have to think before making the
decision, how the decision is described, how the information is ordered) resemble real-life. This is
important for investigators as their study of participants’ hypothetical decisions may not resemble
real-world ones if they are made based on early study materials that do not closely resemble the final
version or if participants are allowed more time for reflection than what would be experienced in the
real-world. The way that descriptions and questions are phrased should resemble the final version of
the tool. It is important to note that if the decision that the decision-maker is being asked to make is
affected by positive/negative framing then this may have a greater impact on hypothetical decisions
than real decisions.

4.3.7 MOTIVATION FACTORS
We identified 7 Motivation Factors that describe how people’s motivations for making a
decision affect how hypothetical decisions correlate to real-world ones. Nearly all of the identified
motivation factors were positively associated with consistency between hypothetical and real-world
decisions: having Real Consequences for the decision, having Potential for Self-Gain, when there are High
Stakes Rewards, when there are Self-Benefitting Consequences, when the participants are Engaged in the
decision, and when they are Concerned with the decision. The only motivation factor that was found
to be negatively associated with consistency between hypothetical and real-world decisions was
whether the decision involved participants’ Self-Image.
Three factors identified in the motivation category provide signals to investigators that
participant’s motivation, and the correlation between hypothetical and real-world decisions, may be
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affected by the type of decision they are being asked to make. Several authors suggested that when
the decision to be made is one that causes participants to seek to preserve their Self-Image,
hypothetical decisions will less closely resemble real-world decisions.64,76,85 We identified the factors
of Engagement in the decision and Concern about the task that might also affect whether hypothetical
decisions will accurately represent real-world decisions.87,88Irwin et al suggest that Concern about the
task can be increased by providing the participants with real instead of hypothetical financial
incentives.88 Likewise, Engagement can be increased by changing the vignette type to a paired vignette
design which was found to be a more engaging method than single profile vignettes.87 Therefore,
investigators may want to ensure that their study design is engaging and activates concern for
hypothetical participants, as it would in the real-world. If the participants have experience with the
topic of the hypothetical decision, it may be more engaging and of more concern to them than to
those who do not have experience with the topic, which may increase the consistency between their
hypothetical decisions and real-world ones.
Other factors identified in the motivation category may help provide investigators with
guidance about rewarding participants in their studies. These factors suggest that participants’
behaviour may differ depending on whether there are tangible consequences (e.g. monetary rewards)
for the decision. The authors found that when real rewards are available, participants were less likely
to make impulsive decisions and that they were more risk averse, selfish, and willing to inflict pain
on others. There is some evidence to suggest that these effects may be related to the magnitude of
the potential reward. It is important to note that for the studies that identified all of these factors,
the real condition involved a financial decision.15,17,60,62,76,83,86 Therefore, future work should explore
the implications of using financial incentives as a proxy for other consequences in health-related
decisions.
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4.3.8 COGNITIVE FACTORS
We identified 17 Cognitive Factors that relate to how the ways people think and make
decisions affect how hypothetical decisions correlate to real-world ones. Increased Vividness of the
Decision Process, higher Degree of Certainty about hypothetical decisions, Dispositions about thinking,
increased Familiarity with a Good, the Naturalism Bias, the Omission Bias, and Discounting were all shown
to be positively associated with consistency between hypothetical and real-world decisions. The
effect of Normative Beliefs, Social Desirability Bias, predicting instead of experiencing utility of a health
state (i.e. Predicted vs. Experienced Utility), the use of Abstract Construals, Forecasting Emotions, the
deliberative Mindset, the Hot/Cold Empathy Gap, not paying sufficient attention to the attributes of a
decision (i.e. Attribute Non-Attendance), differences in risk preferences (i.e. Degree of Risk Aversion), and
Subjective Beliefs were shown to be negatively associated with consistency between hypothetical and
real-world decisions.
Four of the cognitive factors provide clear guidance to investigators seeking to increase the
consistency between hypothetical and real-world decisions. The Degree of Certainty factor relates to
the fact that when people state that they are more certain about their hypothetical decision, that
decision and the real-world one are more likely to be correlated. When decision-makers are not sure
about their hypothetical decision, it is less likely to correlate with their real-world decision. This
appears to be a factor that would be straightforward to implement into practice. Asking the research
participants if they are “definitely sure” their decision would correspond to their real-world decision
and excluding those who answer that they are not allows investigators to know which hypothetical
decisions may be more likely to correlate with real-world decisions. 32,42,45,73–76
Investigators may be able to take into account the Hot/Cold Empathy Gap and the Vividness of
the Decision Process in order to improve consistency between hypothetical and real-world decisions.
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Decision-makers in “cold” hypothetical states are not experiencing the physical, visceral, sensations
related to emotions they would feel making the decision in the real-world are therefore are not easily
able to predict the influence that these visceral factors would have on their real decision. However, it
may be possible to simulate these visceral factors by encouraging participants to think about the
consequences of their decision, thereby making the process more vivid. This has been shown to
increase the correlation between hypothetical and real-world decisions in settings such as paying
insurance to avoid an aversive outcome.46 Additionally, investigators may be able to simulate the
visceral factors that would affect participants when making the actual decision. This could help to
activate the emotions participants would feel and thereby make hypothetical decisions more closely
predict real-world ones.
The literature on Degree of Risk Aversion may also offer guidance to investigators studying
risky decisions. Participants may be less risk averse in hypothetical settings compared to real
life.12,30,77 Investigators have counteracted this decreased risk aversion in hypothetical settings by
employing a corrective entreaty. This involves assessing the effect of explicitly telling their research
participants that data show that people are generally more risk averse in real life than when they are
making hypothetical decisions. Asking participants making hypothetical health care decisions to take
this fact into account might make hypothetical decisions correlate more highly with real-world
ones.41,57
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4.4 LIMITATIONS & STRENGTHS
A number of limitations of this work warrant consideration. The purpose of this systematic
concept review was to systematically search the literature for studies that identify factors related to
our topic. To that end, we initially attempted to design broad search and screening strategies to
identify all such factors. Such a broad strategy yielded a non-specific search that included
considerable repetition of concepts, because there are whole literatures around some of the concepts
(e.g. delay discounting, risk aversion). As with many concept reviews, relevant concepts were not
always included in the titles and abstracts of papers, making our original approach require a number
of full text searches that was beyond our resources. We adapted our approach by using both a
targeted systematic database search and a snowball search to identify other related articles that cited
or were cited by articles we knew to be important. This approach may have sacrificed sensitivity of
the search in order to achieve feasible specificity. As a result, we cannot be certain that all relevant
factors were identified.
The systematic concept review guided us in the production of a framework to identify
factors affecting the association between hypothetical and real-world decisions. We did not conduct
quality assessment of the data underlying the identified factors. However, we did observe that not all
of the factors were equally well supported by evidence. Some factors, such as Self-Image and High
Stakes Rewards were supported by several studies and meta-analyses.64,86 Other factors, such as
Discounting11,18,66–71,84, Degree of Certainty 32,42,45,73–76, and Hot/Cold Empathy Gap20–23,46, were consistently
identified in several different studies. Many factors that we identified, however, were only identified
in a single study (e.g. Attribute Non-Attendance81, Subjective Beliefs62, Dispositions27, etc.) so it is unclear
whether they will be consistently relevant across a range of decisions. Therefore, some factors may
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not remain in future iterations of the framework if additional research shows that they are not
consistently supported by evidence.
This framework is not a theory; we do not specify the causal pathways along which the
identified factors are expected to affect the association between hypothetical and real-world
decisions. Nor does it indicate which factors and categories are the most important or how they
relate. Instead, it is intended to outline the major factors relevant to this area. Nonetheless, it is an
important first step. While we cannot yet tell researchers with precision how well their hypothetical
study will product real-world decisions, this framework can help to guide future work in this area.
One issue that arose after piloting our survey with decision aid developers was that the
survey was complex for them to understand, and we found that they would not have been able to
complete the questions without additional information provided by the interviewer. Therefore, we
found that asking decision aid developers about the factors affecting hypothetical and real-world
decisions through the format of a survey was infeasible. This meant that we were unable to
investigate the broader range of opinions that we were anticipating collecting through a survey.
Based on our interviews, decision aid developers piloting their tools in hypothetical settings
are often more interested in the internal validity of the tool (e.g. whether the questions measure what
they are supposed to) rather than the external validity (e.g. whether the decisions made in the
hypothetical settings are generalizable to the real-world decisions). This suggests that decision aid
development may not have been the ideal field to select as a first attempt to employ our framework,
since the piloting process often was not primarily concerned with mimicking real-world decision
makers. Nevertheless, some interviewees did say that their approach to designing hypothetical
settings was to simply try to make them resemble the real-world as closely as possible. This
respondent thought that decision aid developers do not think about all of the factors that we
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identified. The interviewees said that that they would be interested in an empirically supported
framework that outlined the factors that predict the relationship between hypothetical and realworld decisions as this could help them design better hypothetical settings. Therefore, although
other fields in the context of health services may be more concerned with ensuring that hypothetical
decisions are predictive of real-world decisions, we believe that the framework can still be employed
in the context of decision aid development.
It is also important to highlight some of the strengths of this work. As previously existing
theory around the association between hypothetical and real-world decisions is limited and diffuse, it
was helpful to take an initial exploratory step to assembling the data. The multidisciplinary nature of
our work adds to its strength, as we attempted to consolidate the contributions of various fields that
have taken different approaches to examining this topic. It is also important to highlight the
systematic approach that we took to designing our search strategy as well as collecting and analysing
data, as this contributes to ensuring that we assembled a representative picture of the literature and
minimised bias.

4.5 CONTRIBUTIONS
Clinical Epidemiology involves studying the diagnosis, prognosis, and management of
human disease.4 It is important when conducting clinical epidemiological research to remember that
patients experience not only physiological manifestations of an illness, but also behavioral, social,
psychological, and emotional manifestations. This is called the total illness experience.95
Interventions, such as decision aids, can improve the total illness experience by helping patients and
care providers make quality decisions that conform to patients’ values and best evidence. As with
medications and other interventions that serve to improve the total illness experience, it is important
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that complex interventions involving decision making are supported by evidence before full scale
implementation in the real-world.7 One way of collecting such evidence is through the use of
hypothetical settings. The framework developed in this thesis serves to indicate the factors that may
be important for investigators to consider when collecting data from hypothetical settings in order
for decisions made in these settings to be predictive of real-world decisions. This will enrich the
design of studies and the use of evidence in clinical epidemiological interventions designed to better
patients’ total disease experience by improving how important decisions are made.
To the best of the authors’ knowledge, this is the first systematic concept review of factors
that affect the association between hypothetical and real-world decisions. The framework that was
produced by this review seems to be the most comprehensive description of the factors that appear
in the literature related to this subject. It spans literature from Behavioral Economics, Psychology of
Reasoning, Social Psychology, Health-related Behaviour, and Neuroscience. It will serve as a useful
point of departure for investigators who are interested in understanding whether the design of their
study will allow them to draw conclusions about the real-world based on hypothetical decisions.
This is important as the correlation between hypothetical and real-world decisions is becoming
increasingly recognized as an important issue in health care.7 This is true in the field of decision aid
development, but also in other areas of research such as decisions about participating in clinical
trials, and piloting knowledge translation interventions about feedback.
Our systematic search identified studies about the association between hypothetical and realworld decisions that were conducted in a variety of different fields. Relatively few of these studies
involved the field of health research. Therefore, the results of our study contribute to the knowledge
by highlighting the fact that further research must be conducted in health care and health services
settings in order to ensure that the factors identified are relevant in those contexts. We discovered
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that decision aid developers were interested in developing a better understanding of these factors
and they did believe that they would be able to apply a framework designed to present the issues
relevant to the association between hypothetical and real-world decisions in the decision aid
development context. To this extent, we were able to obtain some initial impressions of the relevant
factors from decision aid developers. The results of these cognitive interviews contribute to the
understanding of how hypothetical settings are employed in the decision aid context among other
fields, and therefore to a better understanding of their value.

4.6 FUTURE DIRECTIONS
Little research has addressed which factors affect the association between hypothetical and
real-world decisions in health fields. As a next step, health services investigators should continue to
build upon our framework by including empirical analyses of the impact of the factors we have
identified in any future studies involving comparisons of hypothetical and real-world decisions. By
assessing the degree to which the factors from our framework affect decisions in the health care
context we can further improve the framework by increasing our understanding of the strength of
the association of the various factors.
Researchers may also apply our framework to randomized studies assessing how
participants’ decisions related to health topics differ between hypothetical and real-world settings.
Such studies could randomize participants to three groups: an unmodified hypothetical decision
group, a hypothetical decision group that was designed using our framework, and a real-world
decision group. The investigators could compare decisions made in the unmodified hypothetical
decision group and those made in the group for which our framework was employed to the real-
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world decisions in order to measure the impact of our framework on making hypothetical decisions
more closely correlate to real-world decisions in the health context.
Future investigations could be conducted employing the interview protocol that we
developed in other health service research settings. The questions would only need to be slightly
modified in order to make them specific to the chosen setting. Conducting such interviews would
facilitate the use of our framework, as it could be re-designed to include only factors or descriptions
about factors that are specific to the needs of that setting.
It would be potentially beneficial to conduct an economic analysis to assess the cost
effectiveness of using hypothetical settings versus real-world settings when developing decision aids
or other such interventions. An economic analysis comparing the use of hypothetical versus realworld settings during decision aid development would involve measuring the total cost of the
development stage in each. This approach could be combined with other studies that assess whether
applying our framework to hypothetical settings improves the correlation between hypothetical and
real-world decisions; such a study would compare the incremental cost effectiveness ratios of a
decision aid developed with and one without the use of our framework. Once the total cost of
developing the decision aids has been measured, their effectiveness can be compared when applied
in the real-world. The Cantor et al framework for evaluating the cost-effectiveness of patient
decision aids suggests assessing effectiveness based on life years saved because there are established
willingness to pay thresholds for this metric.96 Other options include assessing the patients’
knowledge, or their sense of feeling informed and clear about their values using decision conflict
scales.97 Once the incremental cost effectiveness ratios are calculated, future decision aid
developers could choose which setting would be most feasible for the development of their tool,
taking the trade-off between cost and effectiveness into consideration. This type of study would
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need to be done with a variety of preference-sensitive decisions, as the cost of development could
vary depending on the type of decision as well as the target patient population.
These cost effectiveness issues extend beyond the area of decision aid development.
Improving our understanding of the factors that affect consistency between hypothetical and realworld decisions means that we can improve the efficiency of health services research on a broad
scale. A deeper understanding of these factors will assist investigators in conducting valid pilot
studies and hypothetical data collection to inform the development of new interventions before
proceeding to more expensive real-world trials. The UK Medical Research Council framework
encourages investigators developing new complex health interventions to gather more information
in order to ensure that the intervention will have the desired effect. This includes steps such as
ensuring that the intervention has a theoretical basis, assessing the empirical evidence from previous
studies, and conducting qualitative studies to identify the relevant components of a tool.7 This sort
of supportive mechanistic evidence is an important feature of trials to develop new drugs, and our
framework will help investigators collect supportive evidence in complex intervention design as well.

4.7 OVERALL CONCLUSIONS
In this thesis, we described the importance of understanding the factors that affect the
association between hypothetical and real-world decisions. Forty-two factors were identified through
a systematic concept review. These were classified into five fields: Participant Characteristics,
Personal Characteristics, Presentation Characteristics, Cognitive Factors and Motivation. These
factors were identified by authors of studies from various fields such as Behavioral Economics, the
Psychology of Reasoning, and Social Psychology. Comparatively few studies were conducted in
health settings.
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We were able to achieve our goal of integrating these factors into a framework that describes the
association between hypothetical and real-world decisions. Investigators can use this framework
when designing studies in hypothetical settings in order to identify factors that maybe relevant for
their research and that, if taken into account, may make hypothetical decisions more consistent with
real-world decisions.
We were able to use this framework to develop a pilot survey. This survey was designed to
obtain information from decision aid developers about the factors affecting the correlation between
hypothetical and real-world decisions that are relevant considerations when designing decision aids.
Using the pilot survey as a springboard for discussion about our framework through cognitive
interviews, we learned that ensuring consistency between hypothetical and real-world decisions is
not a primary goal of decision aid studies in hypothetical settings. Because of this, decision aid
developers were generally unfamiliar with the factors that we had identified, but many resonated as
being potentially important and useful. The implications of the factors for the development of
decision aids and other interventions required detailed discussion rather than the short descriptions
that we had originally envisioned as part of a survey. Further work in this area should likely
involving more qualitative approaches, such as interviews, rather than surveys. Nevertheless, the
decision aid developers surveyed did believe that this framework could be a useful tool to help them
understand the factors that are truly important to designing studies in hypothetical settings.
Now that an initial framework has been developed, future research should prioritize
empirical studies that assess which factors are relevant in various fields of health services research.
Such studies could take the form of interviews involving the use of the framework for specific
health decisions, assessments of how hypothetical and real-world interventions are affected when
the factors identified in the framework are taken into account or further reviews to evaluate the
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strength of particular factor associations, for example. Because most of our factors come from
Behavioral Economics research, it is unclear whether the identified factors are applicable to health
services research or if they were caused by the particularities of Behavioral Economics research.
Future investigations should be conducted in health services areas besides decision aid development
in order to modify the framework to suit those specific areas. The development of these specialized
frameworks will help researchers understand which factors are relevant to ensuring that hypothetical
decisions are externally valid measures of real-world decisions.
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APPENDIX 1: SEARCH STRATEGY FOR PSYCINFO
Terms for Decision Making or Behaviour:
1

decision making/ or choice behavior/ (69251)

2

Reasoning/ (13804)

3

Behavior/ (22387)

4

(decision* or choos* or choice* or behavio?r*).ti,ab. (960604)

5

Risk Taking/ (10184)

6

(tak* adj2 risk*).ti,ab. (9046)

7

or/1-6 (981737)

Terms for hypothetical situations:
8

Uncertainty/ (5915)

9

hypothetical*.ti,ab. (13298)

10

proxy.ti,ab. (5133)

11

(formal adj3 (reasoning or thinking or decision*)).ti,ab. (875)

12

or/8-11 (25077)

Terms for real-world situations:
13

Reality/ (3961)

14

(real or reality).ti,ab. (108980)

15

everyday.ti,ab. (32567)

16

or/13-15 (139440)

17

7 and 12 and 16 (896)
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APPENDIX 2: SURVEY METHODS
SAMPLE FRAME

We proposed to conduct a web-based pilot survey informed by Dillman’s Tailored Design
Method.98 Approval was obtained from the Ottawa Health Science Network Research Ethics Board.
In order to reduce coverage error, we selected a list of decision aid authors that was
determined to be representative of the survey population. This list of 200 target decision aid
developers was identified through Stacey et al.’s systematic review.8 The Stacey et al. review is the
definitive systematic review in the field of decision aid development and was determined to be the
best obtainable list of decision aid developers.97 Using this list allowed us to minimize coverage
error. Coverage error occurs when the sample selected is not representative of the survey
population. In order to reduce coverage error, the sample frame should be a high quality list that
includes everyone in the group to which we intend to generalize our results.
The Stacey et al review lists studies about decision aid development that were included in the
review, excluded from the review, awaiting assessment, and ongoing. We removed any duplicate
names. The e-mail addresses and contact information of the authors was obtained by retrieving the
study listed and consulting the author’s contact information, or by cross referencing the bibliography
listed on their institutional profile with the reference section of Stacey et al.’s review.
If we were to draw a probability sample from the sample frame, we would need a completed
sample size of 65 based on the equation below.37 This calculation assumes an acceptable sample
error of 10%, a 95% confidence level, and maximum heterogeneity between respondents.

120

𝑁𝑠 =
=

(𝑁𝑝)(𝑝)(1 − 𝑝)
𝐵 2
(𝑁𝑝 − 1) ( ) + (𝑝)(1 − 𝑝)
𝐶
(200)(0.5)(0.5)
0.1 2
1.96) + (0.5)(0.5)

(200 − 1) (
= 65

“Where: Ns = completed sample size needed for desired level of precision
Np = size of population
P = proportion of population expected to choose one of the two response categories
B = acceptable amount of sampling error […]
C = Z statistic associated with the confidence level ; 1.96 corresponds to the 95% level”37

We determined that in order to avoid sampling error, we would simply contact all of the
decision aid developers in our sample frame instead of using probability sampling to generate a
random sample. This can be done because our survey will be done online and self-administered so
there are little additional costs to expanding the number of contacts from 65 to 200. However, as
described by Dillman, it is important to consider all sources of survey error and not neglect the
potential for increased nonresponse error when choosing not to use probability sampling.37

CONTACT PROCESS

In addition to ensuring that the questionnaire is well-designed and respondent-friendly,
Dillman presents four other elements of survey design that serve to increase response rates.37 These
are: making multiple contacts, providing return envelopes with first-class stamps, personalizing
correspondence, and providing token prepaid financial incentives.37
When making multiple contacts with potential participants, it is important that every type of
contact is different. Dillman explains that if the contact documents appear different from each
other, they are more powerful than simply re-sending the same document several times.37All
contacts with participants should be personalized. This includes using official stationary, addressing

121
the potential participants by name in the salutation, and including a real signature at the end of
contact letters.37 All documents that we intended to send to potential participants were personalized
in these ways in order to minimize nonresponse. Dillman also suggests that providing participants
with return envelopes with first-class stamps will minimize nonresponse because people are
inherently averse to throwing out objects with real value.37 However, this does not apply to our
survey because all contacts were to be done through e-mail.
The process of contacting potential participants was to begin with a prenotification e-mail.
This advises them to expect an incoming link to the survey and describes the general purpose of the
project. This document serves to build positive salience for the questionnaire, meaning that it
increases participants’ anticipation for the survey. Two days after prenotification, the potential
participants were to be sent a link to the survey, their unique access code, and a more detailed
introduction letter. The introduction letter was to describe what the contacts were being asked to
do, the purpose of the project, instructions on how to complete the survey, and the potential
benefits and end goal of the project.98 One week after the survey was sent we intended to send a
thank-you reminder e-mail to anyone who had not yet responded to the survey. This e-mail would
thank those who had completed the survey after the reminder was sent, and it would remind those
who had not yet completed the survey to do so. Finally, two weeks after the first reminder was sent,
a final plea was to be sent to all non-respondents in order to remind them to complete the survey
and to thank them for their time. The final plea would explain that this was the contact’s final
opportunity to respond to the survey, and that they would not be contacted again.
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INCENTIVES

Although Dillman cautions against using offers of prizes to improve response rates, more
recent research shows that offering non-monetary rewards and immediately notifying participants
about the results of the prize lottery can significantly increase the odds of response.37,99 A Cochrane
Review comparing methods to increase response to electronic surveys found that when nonmonetary incentives, such as gift cards or lottery participation, were offered to respondents the odds
of response were 1.72 (95% CI 1.09 to 2.72) compared to offering no incentive.99 The same review
also found that the odds of response to an e-questionnaire when respondents were immediately
notified of the lottery results were 1.37 (95% CI 1.13 to 1.65) compared to when the notification of
the lottery results was delayed. We therefore intended to offer entry into a lottery to win an iPad Air
2 as a way to reward participants for completing the survey and increase the response rate.100
Respondents were to be immediately notified as to whether they had won the iPad as soon as they
submitted their completed survey.
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APPENDIX 3: DRAFT SURVEY

Survey of Patient Decision Aid Developers – Factors Describing the Relationship between
Hypothetical and Real-World Decisions
Thank you for agreeing to participate in our survey. You have been selected because you
were identified as a patient decision aid developer in the Cochrane systematic review “Decision
aids for people facing health treatment or screening decisions”.2
We have conducted a review of the literature in order to identify factors known to affect the
association between hypothetical and real-world decisions. We are conducting this survey to
understand your experience with this issue as a patient decision aid developer.
While one of the goals in developing a decision aid is to ensure that it is clear, internally valid,
etc., you may also have considered whether the patients assessing the decision aid in a
hypothetical setting are likely to arrive at similar decisions as the patients who use the tool in the
real-world. This is the focus of our survey; we hope to learn about how this issue manifests itself
during patient decision aid development.
All responses will be kept in confidence and for research purposes only. This study has been
approved by the Ottawa Health Science Network Research Ethics Board.

2

Stacey, D., Légaré, F., Col, N. F., Bennett, C. L., Barry, M. J., Eden, K. B., … Wu, J. H. (2014). Decision aids for
people facing health treatment or screening decisions. In D. Stacey (Ed.), Cochrane Database of Systematic
Reviews (Vol. 1, p. CD001431). Chichester, UK: John Wiley & Sons, Ltd.
http://doi.org/10.1002/14651858.CD001431.pub4
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For this survey, please think of your most recent experience with patient decision aid
development. Throughout this survey we will refer to this as ‘your patient decision aid’
1. Have you been involved in the development of a patient decision aid?
Yes
Please indicate the name of the most recent patient decision aid here:
No
2. For how many years have you been involved in the development of patient
decision aids?
Number of years:
□ 1-5
□ 6-10
□ 11-15
□ 16-20
□ 21+

3. How many patient decision aids have you been involved with developing?
Number of patient decision aids:
□ 1-5
□ 6-10
□ 11-15
□ 16-20
□ 21+
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In your experience with patient decision aids, did you employ any of the following:
(Check all that apply)
a. Patients with the target condition but who were not actually making the decisions
b. Non-patients who share demographic characteristics with the target group
c. Colleagues
d. Students
e. Convenience samples
f. Other (please specify)
4. In your experience with patient decision aids, did you employ any of the following:
(Check all that apply)

a. Drafts or early version patient decision aids
b. Decision making settings other than where the patient decision aid will be used in
clinical practice.
c. Other (please specify)
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6. We have conducted a systematic review of the literature to find factors thought to affect whether hypothetical decisions
will or will not predict real decisions.
Please indicate the extent to which you agree that the following factors might have been relevant in the context of your decision aid.
Factor Statement
A) Relevant in the context of my decision aid.
Notes:
Strongly
Agree

Hypothetical decisions correlate
more highly with real-world
decisions when…
the decision has personal relevance to the
participant.
participants are older.
participants are highly educated.
participants are familiar with the options being
evaluated.
participants are highly engaged.
participants are certain about their preferred
course of action
Participants experience some
uncertainty/decision conflict when making their
decision
statements about uncertainty are provided.
(E.g.by explicitly presenting the probabilities of
different outcomes)
Participants are asked about their beliefs about
the probabilities of the different outcomes. (E.g.
How likely do you believe the outcome is to
occur?)
the decision-making situation is made more
emotionally arousing
the amount of patient specific information is
increased.

Agree Disagree Strongly
Disagree

Unclear/ aaaaaaaaaaaaaaaaa
Unsure

127
Factor Statement

A) Relevant in the context of my decision aid.
Strongly
Agree

the content of the information mimics the realworld.
the presentation format of the information
mimics the real-world.
the decision is framed as: “What action would
you take in this situation?” as opposed to: “What
action should be taken?
the decision is framed in terms of direct,
personal consequences. (As opposed to societal
views and expectations related to the decision)
incentives are offered.

Agree Disagree Strongly
Disagree

Notes:

Unclear/ aaaaaaaaaaaaaaaaa
Unsure
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Hypothetical decisions are less
likely to correlate with real-world
decisions when…
Factor Statement
participants have high cognitive ability.
participants are not engaged in the decision
the real-world decision elicits emotional reactions.
there is potential for self-gain.
large incentives are available
the hypothetical choice is described with limited detail
there is more time for reflection in the hypothetical
setting than in real life
participants try to answer in a way that is consistent
with their self-identity
others’ impressions may be important (I.e. social
desirability)
there are potential risks associated with the decision
answers could be affected by how a statement is
framed (I.e. positive vs. negative frame)
participants aren’t experiencing/haven’t experienced
the condition
when the participant is asked to consider the decision
broadly. (As opposed to specific details of the
decision)
participants do not pay sufficient attention to the
different attributes of a decision.
What family and others will think about the decision is
a factor
participants have certain personality traits (E.g.
extraversion, low neuroticism)

A) Relevant in the context of my decision aid.
Notes:
Strongly
Agree Disagree Strongly
Unclear/Unsure
Agree
Disagree
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7. Please indicate the extent to which you agree that the following factors might have been relevant in
the context of other decision aids
Factor Statement

B) Relevant in the context of other decision aids
Strongly Agree Disagree Strongly Unclear/
Agree
Disagree
Unsure

Hypothetical decisions correlate
more highly with real-world
decisions when…
the decision has personal relevance to the
participant.
participants are older.
participants are highly educated.
participants are familiar with the options being
evaluated.
participants are highly engaged.
participants are certain about their preferred
course of action
Participants experience some
uncertainty/decision conflict when making their
decision
statements about uncertainty are provided.
(E.g.by explicitly presenting the probabilities of
different outcomes)
Participants are asked about their beliefs
about the probabilities of the different
outcomes. (E.g. How likely do you believe the
outcome is to occur?)
the decision-making situation is made more
emotionally arousing
the amount of patient specific information is
increased.

Notes:
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Factor Statement

B) Relevant in the context of other decision aids
Strongly Agree Disagree Strongly Unclear/
Agree
Disagree
Unsure

the content of the information mimics the realworld.
The presentation format of the information
mimics the real-world.
the decision is framed as: “What action would
you take in this situation?” as opposed to:
“What action should be taken?”
the decision is framed in terms of direct,
personal consequences. (As opposed to
societal views and expectations related to the
decision)
incentives are offered.

Notes:
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Hypothetical decisions are less
likely to correlate with real-world
decisions when…
Factor Statement
participants have high cognitive ability.
participants are not engaged in the decision
the real-world decision elicits emotional
reactions.
there is potential for self-gain.
large incentives are available
the hypothetical choice is described with limited
detail
there is more time for reflection in the
hypothetical setting than in real life
participants try to answer in a way that is
consistent with their self-identity
others’ impressions may be important (I.e. social
desirability)
there are potential risks associated with the
decision
answers could be affected by how a statement is
framed (E.g. positive vs. negative frame)
participants aren’t experiencing/haven’t
experienced the condition
when the participant is asked to consider the
decision broadly. (As opposed to specific details
of the decision)
participants do not pay sufficient attention to the
different attributes of a decision.
What family and others will think about the
decision is a factor
participants have certain personality traits (E.g.
extraversion, low neuroticism)

A) Relevant in the context of other decision aids
Strongly Agree
Agree Disagree Strongly
Disagree

Notes:
Unclear/
Unsure
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Please use this space to provide us with any comments you may have on our survey:

Please check here if you would like a copy of the results of this study e-mailed to you upon completion: 
Thank you for completing our survey!

