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Abstract

Background: Although preference research finds its origins in consumer research, preference elicitation methods have increasingly
attracted attention in different decision-making contexts in health care. Simulating real-life decision making is believed to be
important during consumer preference elicitation.

Objective: The aims of this study were to compare the process of decision making between patients and consumers and to
identify methods from the consumer research field that could be applied in patient preference elicitation.

Methods: A narrative literature review was performed to identify preference elicitation concepts from a consumer context that
could offer improvements in health care.

Results: The process of decision making between patients and consumers was highly comparable. The following five concepts
from the consumer research field that could effectively simulate a real-life decision-making process for applications in health
care were identified: simulating alternatives, self-reflection, feedback-driven exploration, separated (adaptive) dual response, and
arranging profiles in blocks.

Conclusions: Owing to similarities in the decision-making process, patients could be considered as a subgroup of consumers,
suggesting that preference elicitation concepts from the consumer field may be relevant in health care. Five concepts that help
to simulate real-life decision making have the potential to improve patient preference elicitation. However, the extent to which
real decision-making contexts can be mimicked in health care remains unknown.

(Interact J Med Res 2020;9(1):e13684)   doi:10.2196/13684
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Introduction

Background
During the last decade, there has been growing interest in patient
perspectives and experiences in health care decision making
[1,2]. The idea of patient involvement has become increasingly
accepted, as patients are in a unique position to share their
day-to-day experiences in dealing with an illness and its
treatment. Information about patients’perceptions and tradeoffs
has the potential to inform decision making on different levels.

As patients are the end users of medical products, they are the
utmost important stakeholder in the context of patient-centered
health care and deserve to be involved in medical decision
making [3,4]. At the individual level, patients can find
themselves in a situation where multiple treatment options exist,
without having one option that is clearly superior compared to
the others [5]. In some cases, clinical evidence is scarce,
resulting in high levels of uncertainty about treatment benefits.
In other cases, there is abundant information on the benefits
and risks of available options, but patients’ views on the
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desirability of these outcomes vary greatly, resulting in different
opinions of “the best” option [6]. Patients should receive
decision support when making these decisions, which are usually
referred to as “preference-sensitive decisions” [5,6]. The treating
physician can provide decision support to make an informed
preference-based choice in the context of shared decision
making (SDM) [7]. In this particular context, the process of
forming preferences is often referred to as a “value clarification,”
which is followed by preference elicitation [6,8]; the
combination of these two aspects is called a “value clarification
exercise” (VCE) [8]. At the meta level, patient preference data
can provide additional information for decisions on drug
development, regulatory assessment, or reimbursement [9-13].
Patient preference information is defined by the Food and Drug
Administration (FDA) as “Qualitative or quantitative
assessments of the relative desirability or acceptability to
patients of specified alternatives or choices among outcomes
or other attributes that differ among alternative health
interventions” [5]. From a societal perspective, the inclusion of
the patient opinion could improve the transparency and
acceptability of regulatory or reimbursement decisions [2,14].
Finally, the quality of decisions at both the individual and
societal levels might increase when decision making is aligned
with the patients’ unmet needs [3].

Patient involvement can be realized in a variety of ways: by
asking for input from patients via unstructured methods (eg,
testimonials, comments in correspondence) or via structured
methods (eg, conducting surveys, collecting patient-reported
outcomes, or revealing patient preferences) [5,10]. As part of
a structured process to reveal preferences, both qualitative and
quantitative preference measurement methods can be used.

Experience of Preference Elicitation in Consumer
Research
Quantitative methods for patient preference elicitation include
discrete choice experiments (DCEs)/conjoint analysis (CA) or
best-worst scaling [11,15]. The DCE technique was introduced
by Louviere and Woodworth [16] in the context of marketing
to forecast consumer choices. In 1990, CA and DCEs entered
the health care setting and have since been increasingly used
for patient preference elicitation [17]. Respondents are asked
to choose between two or more alternatives, which are usually
profiles consisting of different attributes (including product
characteristics such as efficacy, adverse events, and mode of
administration) and corresponding attribute levels (eg, oral,
injection, and inhalation). By analyzing these results, researchers
can derive the underlying utility of particular attributes or
profiles [17-19]. Despite the application of DCEs in health care
for several decades, the resulting data have not yet been
systematically applied to societal decision making, and some
uncertainties remain about the utility or validity of DCE results
in particular decision-making contexts [20,21]. At present,
consensus is lacking on how patient preferences can be optimally
measured and incorporated into different health care community
decision-making processes [2,22].

Since preference research has been conducted for decades in
the context of consumers, experiences from this field might
further inspire patient preference research [23,24]. Moreover,

several innovative approaches to optimize preference elicitation
(CA or other techniques) have been explored in the field of
consumer research. Indeed, multiple industries offering
innovative durable goods rely on preference elicitation methods
to guide the development of new products [25]. However, the
main difficulty in measuring consumer preferences for new
products is the lack of knowledge and experience of respondents
with the new product [26]. As these products typically do not
yet exist, consumers have no basic understanding about how to
assess the importance of new favorable and unfavorable
characteristics or how to assess the tradeoffs between these
characteristics [26,27]. Examples of such products are personal
computers, smartphones, and electric cars [27,28].

Lack of understanding of the basic characteristics of new
products resembles a major issue in patient preference
elicitation. Considering that almost one in two Europeans have
limited health literacy [29], weighing potential risks and benefits
could therefore be a very difficult task for laypeople. This poses
a challenge, especially in patient preference research, given the
association of worse health states with lower levels of health
literacy [29]. Furthermore, patients’ medical states might
influence their ability to understand the information and engage
in a preference elicitation experiment.

Applying Consumer Research Experience to Inform
Health Care Preference Studies
According to Louviere [26], the external validity of DCEs
depends on the extent to which all key aspects of a real decision
are simulated. Preference elicitation experiments that most
closely resemble real choice situations (including framing of
situations, relevant contexts, and consequences) should be able
to provide real-life results. For this reason, simulations for
informational purposes were introduced in consumer research
many years ago so that all aspects, ranging from consumer
reports, advertising, or even the whole store environment, can
be simulated to resemble real-life decision processes as closely
as possible [25,28].

Furthermore, when consumers need to construct their
preferences while acquiring information, the tradeoffs they
consider might be unstable and depend on context effects.
Therefore, the results may not reflect true preferences [26,27].
Urban and colleagues offered a method to deal with forecasting
problems with new products that they termed “information
acceleration” [25,30]. Louviere [26] clearly described the use
of information acceleration methodology as follows:
“Acceleration of Information Methods rely on multimedia and
other technologies to simulate the processes by which
individuals become aware of new technologies/products, search
for and acquire information about benefits and/or problem
solutions, decide whether to consider them and whether they
can take advantage of what they offer, decide if they want to
buy a product now available, or wait to see how the product
market develops and evolves over time.”

In other words, when designing an experiment to elicit patient
preferences, patients need to experience the same process as
they would in real life. Their lack of knowledge or experience
can be overcome by providing the necessary information in a
natural way and showing them the results of various options.
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Simple pictures or videos can be used; however, more interactive
simulations allow for more user involvement while better
stimulating learning and knowledge retention [31]. Further,
Hoeffler [27] stated that consumers who are forced to construct
their preferences during an experiment may be unable to provide
enduring preferences. The need for deeper consideration of the
decision problem is a natural process, which may cause
preferences to change over time [6].

The decision process of consumers in the context of a tradeoff
situation consists of the following stages: becoming aware of
a specific need or a new product, deciding what information to
acquire and how to acquire it, deciding which alternatives are
available to attain the objectives, forming a utility function or
decision rule, and ultimately deciding whether or not to purchase
the product (depending on budget or other constraints). Finally,
if they decide to purchase, consumers sometimes need to choose
which option(s) to purchase [26,32]. Acquiring the right
information and learning the different advantages and
disadvantages of every option in order to make tradeoffs
represents an important step of this process. The situation of
naïve consumers might be comparable to that of patients being
faced with certain treatment options or a specific disease for
the first time. As with consumers, patients need to acquire and
process information at a fast pace when confronted with a new
product or treatment. CA techniques are well suited to analyze
decision making in both cases, as they can either simulate
already available alternatives (eg, to compare different therapies
available to patients) or elicit preferences for goods that do not
yet exist (eg, comparing therapies in the drug pipeline or before
market authorization has been obtained). In both cases, using
methods that simulate real-life choice situations, such as
information acceleration, could potentially be useful in health
care. However, a clear comparison between the decision-making
process of consumers and patients is lacking, impacting the
potential to transfer learnings from consumer to health research
situations.

To fill this gap, the aim of this study was to compare the process
of decision making between consumers and patients.
Furthermore, the goal was to identify consumer research
methods or concepts that may improve patient preference
elicitation by simulating real-life decisions. Based on this
analysis, the applicability of the identified methods or concepts
in health care are assessed.

Methods

Comparative Description of the Decision-Making
Process for Patients and Consumers
The decision-making process of consumers was compared to
that of patients. First, the market evolution stages described by
Louviere [26] were translated into analog examples for patients
engaging in decision making in one of two possible contexts.
On the one hand, the context of individual patients engaging in
SDM was considered; on the other hand, gathering preference
data from a group of patients to inform development, regulatory,
or reimbursement decisions was evaluated [7,33].

Literature Review of Innovative Preference Elicitation
Concepts in the Consumer Research Field
A literature search was conducted in the Scopus database to
identify innovative concepts from the consumer research field
that improve preference elicitation by simulating real-life
decisions. Three key terms (Table 1) describing preference
elicitation methods that resemble real-life decisions such as
DCEs/CA were combined with several terms describing
innovation, information methods, and the field of consumer
research. Every combination was searched for independently
and duplicates were removed during the first step of the process.
Papers with a publication date >5 years old (ie, published before
2012) were excluded, as older ideas may have already been
applied in the health care context. Finally, only articles in
English were included. All identified papers were screened for
exclusion based on the title. The exclusion criteria were the
following: studies performed in a health care setting (as these
papers describe techniques that have already been implemented
in health care) and studies without sufficient description of the
performed method or describing an actual stated preference
experiment. In cases of doubt, papers were retained for a second
selection stage. In this second stage, abstracts were reviewed
for exclusion based on the above-described and two additional
exclusion criteria: describing standard DCEs without any new
elements (as described by the current standards for patient
preference elicitation) and focusing solely on willingness to
pay. The remaining articles were retrieved in full-text form and
reviewed in a two-step process by the authors. In the first step,
each concept was critically evaluated with respect to its capacity
to simulate real-life decisions by one author (NVD). In the
second step, another author (GVS) independently reviewed this
analysis. Differences were resolved by discussion and, when
no consensus could be reached, ties were settled by the third
author (IH).
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Table 1. Search strategy.

Combined with (AND)Key search terma

Consumer – Innovative – Scenario based – Simulation – Virtual Reality – Simulation game – Market
research – DCE OR conjoint analysis

Preference elicitation

Innovative – Scenario based – Virtual Reality – Simulation game – Market researchDCEb or CAc

Consumer – Innovative – Scenario based – Simulation – Virtual Reality – Simulation game – Market
research

measuring preferences OR measure preferences
OR preference measurement

aThe key terms were combined using “AND” with each of the individual terms of column 2 in the same row.
bDCE: discrete choice experiment.
cCA: conjoint analysis.

Assessing the Applicability of Innovative Elicitation
Concepts for Patient Preference Elicitation
The current standards to conduct CA or DCEs in health care
were reviewed based on leading guidelines in the field issued
by the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR), the US FDA, and the Medical
Device Innovation Consortium (MDIC) [5,15,19]. These
guidelines served as a baseline to assess the applicability of the
identified methods and concepts from the consumer research
field in a health care setting. For the applicability assessment,
one author (NVD) evaluated each preference elicitation concept
against every topic of the three guidelines by defining each

concept as relevant or not relevant. The resulting findings were
then reviewed by a second author (GVS). In case no consensus
could be reached, ties were settled by the third author (IH). For
every concept identified, the complementarity to current
standards and the rationale for implementation were considered.

Results

Comparing the Decision-Making Process for Patients
and Consumers
Table 2 presents the health care analogy in both individual and
group decision-making contexts, alongside the steps defined in
the consumer context [26].

Table 2. Different steps of a decision process: health care analogy for the different market evolution stages.

Health care analogyMarket evolution stage; Consumer context
[26]

Group contextIndividual context

The experiment is described: patients be-
come aware of different alternatives (thera-
pies)

Receiving a diagnosis

and becoming aware of (possible) therapies

Becoming aware of a need

Becoming aware of a product

Deciding what information to use that has
been made available

Deciding what information (on possible treatments) to ac-
quire and how to acquire it, deciding who (eg, family
members, caretakers) needs to be involved in the decision-
making process

Deciding what information to acquire and
how to acquire it

Forming decision rules: deciding whether
and which treatment options to consider

Forming decision rules: deciding whether and which
treatment options to consider

Forming decision rules: deciding whether
and which options to consider

Deciding whether to choose a possible
treatment or choose no treatment (eg,
watchful waiting)

Deciding whether to choose a possible treatment, choose
no treatment (eg, watchful waiting), choose to delay treat-
ment, or choose not to be involved in the decision process

Deciding whether to choose now, delay, or
never choose

If choosing now, deciding which treatment
option (including the option of watchful
waiting) to choose

If choosing now, deciding which treatment option (includ-
ing the option of watchful waiting) to choose

If choosing now, deciding which option to
choose

Concepts from Consumer Research Methods

Article Selection and Retrieval
A total of 135 papers were identified using the described search
strategy. After selection of titles, 40 papers remained and were
screened further by abstract review using the aforementioned
criteria. The full text of the resulting 12 papers was analyzed.
Five concepts were judged to be potentially interesting for health
care and are discussed below. Reasons for excluding the other
seven papers were as follows. One paper was excluded as there
was no description of a preference experiment, and another

paper was judged not to present any innovative ideas, as these
turned out to be already included in standard software [34,35].
Further, one paper focused on forecasting decision behavior
instead of quantitative preference measurement, and another
discussed a compositional approach to evaluate the attributes
one by one, which is not complementary with the concept of
real-life decision making [36,37]. The concepts of three papers
were not applicable to health care: one method could only be
applied on very similar products (in the example, different
movies were used, whereas the attributes of health care options
usually differ greatly); one method presented a framework
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consisting of 39 engineering parameters that could not be easily
translated to health care equivalents; and the last method was
particularly useful for products with 70-100 attributes, whereas
in health care typically 3-7 attributes are used [38-40]. The five
concepts that are potentially interesting in health care are
discussed below in turn.

Concept 1: Simulating Alternatives
By visualizing alternative land use scenarios, Vignola et al [41]
provided a useful method to clarify different options and explore
collaboration among stakeholders. The method promotes
discussions between stakeholders by presenting the pros and
cons of different alternatives and accounting for uncertainties.
The scenarios describe possible consequences of different
courses of action to improve users' understanding of causal
processes associated with every decision. Synthesized images
of land use patterns and their consequences on a given landscape
are accompanied by a stylized narrative, explaining the key
changes depending on the context. Using land development
scenarios to represent possibilities in the future has been
suggested as a mental exercise to improve planning [42].
Scenario use helps respondents to understand different
alternatives and their consequences by improving the cognitive
processes in which people collect and combine information and
draw inferences [42]. Furthermore, it is recommended to involve
all stakeholders as much as possible during the scenario creation
phase through interviews, focus groups, and follow-up
discussions to refine every aspect [41].

Concept 2: Self Reflection
Hauser et al [43] stated that consumers only learn their
preferences as they make realistic decisions [43]. To simulate
a realistic decision-making process, people need time to
self-reflect upon their options. Without self-reflection,
preference elicitation methods might not measure enduring
(true) preferences, which is in line with Hoeffler’s [27] findings
on preferences for new products. In the study, respondents
completed three tasks. First, they formed consideration sets of
30 realistic profiles chosen randomly from all available profiles,
which means they had to decide whether they would consider
buying the product or not for each profile. Next, they performed
a structured preference-articulation procedure (Casemap) by
selecting the best and worst level per attribute set. The final
task was to state their consideration rules in an unstructured
email to a friend. One week later, the respondents again formed
consideration sets from a random set of 30 profiles. The
predictive ability of the articulated preferences was measured
with the relative Kullback-Leibler divergence and the predictions
were compared with the consideration-set decisions 1 week
later. The authors found that self-reflection was facilitated either
by completing the 30-profile consideration set or a highly
structured Casemap task (as a best-worst exercise).
Self-reflection improved a respondent’s capability to articulate
preferences that predict consideration sets 1 week later [43].
Finally, the authors suggested that if consumers are asked to
articulate their preferences before self-reflection, this articulation
would interfere with their abilities to articulate preferences even
after they have had a chance to self-reflect [43].

Concept 3: Separated (Adaptive) Dual Response
Some preference elicitation methods such as DCEs might
encounter problems when “opt-out” options are provided, with
respect to both context effects (ie, when a respondent chooses
the opt-out option for a reason other than the lack of useful
alternative products) and extreme response behavior (ie,
respondents will always or never choose the opt-out option
under some conditions). Schlereth et al [44] introduced the
concepts of separated dual response (SDR) and separated
adaptive dual response (SADR) to counter these problems. SDR
implies separating forced- and free-choice questions, resulting
in the respondents first choosing between two alternatives
(forced choice) and then choosing whether or not they actually
want the chosen option or would like to opt-out as a second step
(free choice). This will overcome the context effects created by
dominant alternatives (which decreases the likelihood of
selecting the opt-out option) or the existence of very similar
alternatives (not choosing is an “easy way out” in this case).
SDR also eliminates extreme response behavior since the
respondents do not have the opportunity to always or never go
for the opt-out option. However, the authors noted that this
method might introduce a new context effect of choice deferral,
resulting in the respondents more frequently choosing the
no-purchase option. They suggested solving this problem by
separating the questions in time; that is, asking all forced-choice
questions first and all free-choice questions later. SADR contains
an extra adaptive mechanism that selects fewer, but more
informative, free-choice questions.

Concept 4: Feedback-Driven Exploration
Boesch et al [4] proposed the implementation of feedback-driven
exploration techniques to improve the validity and reliability
when developing a stated-preference experiment. This involves
implementing continuous feedback between researchers,
respondents, and all other stakeholders throughout the process.
The authors formulated the following steps to be included in
the research design [45]:

i. Shape guiding research questions, concepts, theories,
hypotheses.

ii. Collect and process data.
iii. Interpret and reflect on data (researcher, possibly with data

providers).
iv. Report tentative research findings to data providers (e.g.

survey respondents, interview participants) and broadly
review, discuss and explore results with research
stakeholders to arrive at overall conclusions,

v. Intermediate or preliminary results may indicate a need of
getting back to earlier phases of the research process, or
even of adjusting and starting the process anew.

The authors suggested that an iterative process (going through
the different steps multiple times) might be necessary depending
on the research question. Three aspects of a stated-preference
experiment are specifically mentioned that may benefit from
this approach. First, the validity and reliability of the results
can be improved, which is particularly important when dealing
with research questions for which no real-life data are available
to validate the results. Second, the systematic approach of an
overall framework will harmonize all of the different steps
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required to conduct a preference elicitation experiment. Third,
all relevant stakeholders can be involved in the process, whereas
experts from outside academia are often overlooked during the
research and development phase [45].

Concept 5: Arranging Profiles in Blocks to Improve
Performance
Adaptive CA consists of two consequential approaches: a
composition and a decomposition method. First, respondents
evaluate independent attributes (composition method), and then
the most preferred attributes are combined in profiles and
presented in blocks of two randomly arranged profiles
(decomposition method) [46]. This approach is particularly
useful when tradeoffs need to be made between a high number
of attributes in a user-tailored process. Huertas-Garcia et al [46]
suggested a design strategy to improve the performance of the
decomposition methodology in adaptive CA by arranging
profiles, manually or automated by a computer algorithm, into
subsets of two profiles. With this strategy, the respondents are
asked to evaluate only a subset of profiles rather than the whole
choice set. Dividing the profiles in different blocks has
advantages both from behavior and statistical perspectives.
Small choice sets are easier to handle and can be assessed faster
by respondents. The statistical benefit is that both the variance
and covariance of estimations are improved. The aim of this
statistical design is to estimate the main factors and two-factor
interactions in a quadratic equation with the lowest number of
profiles. A limitation of their proposed design is that a maximum
of four attributes can be analyzed at the individual level. They
argue, however, that this is the average number of preferred
attributes obtained after the first step in an adaptive CA.

Assessing the Applicability of Innovative Elicitation
Concepts for Patient Preference Elicitation

Current Standards for Patient Preference Studies in
Health Care
The ISPOR guideline (as published by Bridges et al [19])
consists of a checklist of 10 topics to be addressed when

performing a CA in health care that aims at eliciting preferences
at the meta level: Research question, Attributes and levels,
Construction of tasks, Experimental design, Preference
elicitation, Instrument design, Data-collection plan, Statistical
analyses, Results and conclusions, and Study presentation. The
MDIC framework focuses on patient preferences regarding
benefit-risk assessments of medical device technologies in
regulatory decision making [15]. They further provide several
topics to consider when developing a preference study, which
can be summarized as: defining the research question, the fit of
a particular method to the research question, and resources
available to undertake a patient preference study. The MDIC
guideline discusses both qualitative and quantitative methods
and when to use which [15]. The FDA guideline specifically
refers to the ISPOR checklist and two other ISPOR guidelines
related to good research practices when performing preference
elicitation experiments [5,19,47,48]. The major complementarity
of the FDA guideline to the other guidelines is its focus on how
to inform or educate patients. This is equally important for
preference elicitation at the individual or group level.

Applicability of Innovative Elicitation Concepts
The five identified concepts provide ideas on how to improve
patient preference elicitation. Table 3 displays the assessment
of which guideline items could potentially be improved by
applying the five identified concepts [5,15,19]. Some concepts
are process-oriented and could therefore potentially impact the
entire development process. For example, the concept of
feedback-driven exploration could have an impact on 9 out of
the 10 steps described by the ISPOR guideline [19]. Other
concepts focus on specific development steps, or even on more
general challenges such as providing information to patients.
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Table 3. Topics of health care guidelines that might benefit from implementing the identified concepts from the consumer research field.

Arranging profiles
in blocks

Feedback-driven
exploration

Separated adaptive
dual response

Self-reflectionSimulating alternativesGuideline and items

ISPORa guideline

—xc———bResearch question

—x———Attributes and levels

xxxx—Construction of tasks

—xxx—Experimental design

—x—x—Preference elicitation

—x——xInstrument design

—x——xData collection

xx———Statistical analysis

—x———Results and conclusions

—————Study presentation

29232Total ISPOR guideline items that could
be improved

FDAd guideline

—————Patient centeredness

—————Representativeness of the sample
and generalizability of results

—————Capturing heterogeneity of patients'
preferences

—————Established good research practices
by recognized professional organiza-
tions

————xEffective communication of benefit,
harm, risk, and uncertainty

——x——Minimal cognitive bias

—x———Logical soundness

—x———Relevance

—————Robustness of analysis of results

—————Study conduct

————xComprehension by study partici-
pants

02102Total FDA guideline items that could be
improved

MDICe guideline: conjoint analysis and dual response experiments review

xxxxxMethodology criteria

————xSample criteria

x———Analysis criteria

—x———Output criteria

22112Total MDIC guideline items that could
be improved

aISPOR: International Society for Pharmacoeconomics and Outcomes Research.
b—: Guideline topic not impacted by concept implementation.
cx: Guideline topic might benefit from concept implementation.
dFDA: Food and Drug Administration.
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eMDIC: Medical Device Innovation Consortium.

Discussion

Comparing the Decision-Making Process for Patients
and Consumers
The decision-making process of consumers and patients is highly
comparable. The main difference lies in the first step of the
process, in which patients become aware of the decision context.
More cognitive effort might be required to consider all relevant
aspects of a health care context relative to that required for a
consumer context. The remaining steps of the decision process
are the same. For individual patients in the context of SDM, the
process is equally comparable, with again only a few small
differences. For example, upon receiving a diagnosis of breast
cancer, a woman becomes aware of her need for therapy. The
treating physician will provide information on the available
options such as the possibility of breast-conserving surgery or
mastectomy. The patient will then be advised to think about
this for a few days and discuss her preferences with friends,
family, or fellow sufferers. During a second consultation, the
patient’s preferences will be discussed, and a joint decision can
be made. In case the patient is not ready to choose or does not
want to participate in the decision-making process after all, the
physician will propose their preferred option, which is likely to
be carried out. The main difference here lies within the step of
information gathering. High-quality information on diseases
and potential therapy options is usually more difficult to obtain
than information on consumption goods. Ideally, the patient
receives all of the relevant information, or information sources,
from the treating physician. As a second difference, the need
for discussing the potential impact of available options with
others might be higher in a health care setting than in a consumer
setting. The other steps of the decision process are the same for
both consumers and patients engaging in SDM. It should be
noted, however, that these steps only apply when patients are
offered the chance to actively engage in the decision-making
process. According to the National Health Service in England,
“SDM is relevant in any non-life threatening situation when a
health or care decision needs to be made and a range of options
(including doing nothing) is available” [49]. Although the
process of SDM was introduced in health care decades ago,
implementation is still lacking [7,50].

Applicability of Identified Concepts Within Current
Standards for Patient Preference Elicitation
The identified concepts can be useful for one or more aspects
of preference elicitation experiments as described by the
guidelines. Some concepts can facilitate one or two specific
items, whereas others can improve the entire development
process. The latter is the case for process-oriented concepts such
as feedback-driven exploration. By integrating all of the
stakeholders’opinions in the development process, many aspects
of preference experiments could be improved. For example, the
attributes and levels could better reflect reality, as there is a
smaller chance that relevant items will be left out. The
construction of tasks, design, and data collection could be better
adapted to patients’needs, resulting in clearer answers or higher
performance rates. The same applies for developing a VCE as

part of a decision aid for individual patients. Systematic
development guidelines for decision aids already advise to work
with a multidisciplinary team including patients and clinicians
[51]. All relevant stakeholders should review multiple times
and redesign as necessary. Owing to numerous initiatives,
patients are now recognized as an important stakeholder in
various aspects of health care [1,2,15,22,52]. As the European
Patients Forum describes, there has been a transition from
“doing things to the patient” to “doing things with the patient”
[53]. Current standards for patient preference elicitation already
suggest the use of interviews, and focus groups, among others,
to guide the further development in (quantitative aspects of)
preference instruments [5,15,19].

The concept of simulating alternatives will mainly improve
informational aspects, as it will help people to fully understand
the available choice alternatives. This can benefit patients by
facilitating the entire process from becoming aware that a
decision needs to be made to making that decision. The concept
is equally applicable for designing VCEs in an individual context
and for developing experiments with a group of patients.
Defining the context and effectively communicating the benefits,
harms, risks, and uncertainties is one of the first steps in both
processes. The importance of this step has been highlighted by
the FDA guideline [5]. Properly informing patients has been a
longstanding challenge in health care; however, there are no
satisfactory guidelines on how to do this. The PROTECT
Benefit-Risk group compared visual representations to optimally
provide information for a benefit-risk assessment [54]. They
concluded that multiple formats (ranging from different graphs
or plots to pictograms or risk scales) can be considered, and
found no single visual type that was superior to others; however,
the importance of considering the target audience when choosing
a visual format was stressed. The authors further acknowledged
the value of interactive/dynamic visuals, which enable active
participation and improve understanding [54]. The use of
simulating alternatives with photos or video materials seems to
be a legitimate and feasible course of action to improve
understanding and help create the necessary context to provide
information [41]. For instance, researchers could show patients
videos of how to use a medication with different modes of
administration. This could help them to comprehend precisely
what “an injection” entails, or how self-administration compares
to administration by a nurse. This could be used by patients
who recently underwent surgery and require anticoagulant
therapy to prevent thrombosis, as these patients typically can
choose between self-administering the injections or having a
nurse administer the medication. If patients are shown a video
of the complete procedure, including washing one’s hands,
disinfecting the skin area, using the right technique to pinch a
fold of skin, injecting the syringe at the correct angle, and
disposing the needle, they will be better equipped to make the
decision of the administration method of the injections. When
patients need to make an informed decision, it is important to
adequately inform them on the different benefits and risks, but
not influence their behavior [55]. That is, we want them to truly
understand the benefits and risks, enabling them to make a
fact-based decision depending on their values [55].
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When all of the relevant information has been provided,
respondents need time for self-reflection to let the acquired
information sink in and decide which alternative(s) would be
the most beneficial in their individual situation [43]. Current
standards for patient preference elicitation do not explicitly state
requirements concerning time needs to acquire and process
information. However, both the FDA and the ISPOR task force
warn against information overload or yea-saying, and suggest
quizzing the respondents to verify comprehension [5,19]. The
MDIC report also expressed the need to gain experience with
preference studies and to learn how preferences that change
over time can best be evaluated. Implementing this concept by
conducting preference elicitation experiments over the course
of a few days or weeks might be a good starting point.
Researchers could alternatively provide respondents with the
necessary information and a preparatory task to think about
their preferences on the first day of the experiment. After a few
days, the researchers would provide the same information and
elicit their preferences during a final preference elicitation task.
Of course, the downside to this approach is that the required
time per respondent will almost double. Furthermore, the
preferences of individuals with chronic diseases might change
over time, along will their tradeoffs [15]. In the context of SDM,
it is already considered to be good practice to provide patients
with a decision aid in preparation for the consultation, as this
will allow them to process the information, clarify their
preferences, and prepare for a discussion [56].

After exploring the possible alternatives and taking the time to
self-reflect, the next step in a decision process is deciding when
to choose: now, later, or not at all (see Table 2) [26]. Including
an opt-out option (opting not to make a choice or decision) in
preference elicitation experiments can simulate the alternative
of “choosing not to choose” [44]. In an individual context, this
option may translate to watchful waiting or active surveillance.
Another possibility is choosing to retain one’s current course
of action; for example, when a patient prefers their current
treatment over all other options presented. As this situation is
realistic, opt-out options should be included in patient preference
elicitation experiments whenever relevant. This approach is
already supported by the ISPOR health care guideline checklist
[19]. An SADR can be used to overcome context effects or
extreme response behavior in these cases [44]. However, in
cases for which it would not be medically responsible to abstain
treatment, this option should not be included in experiments
that elicit group preferences [57].

Finally, arranging profiles in blocks of two has the advantage
of imposing a low burden on respondents, as it requires less
cognitive effort to consider two profiles multiple times rather
than multiple profiles a few times [46]. In this way, respondents
can repeat the process several times. There is also a statistical
advantage, given that with a low number of tasks, doubling the
tasks per respondent is equally effective in increasing precision
as doubling the number of respondents [58]. The
decompositional part of adaptive CA can also be completed
with partial profiles, but the main benefit of evaluating two full
profiles is that the respondents have the chance to evaluate
complete products; this is more similar to the real-life situation
by capturing all relevant aspects to consider [26]. Tailoring the

choice tasks for the user also fits within a natural
decision-making process, as choosing must-have attributes can
be a way of forming decision rules. For example, if a preference
experiment comprises 10 different attributes, the respondents’
answers could be used to gradually eliminate attributes that are
considered less relevant by the respondent, resulting in fewer
attributes that are used to form product profiles. This process
can only be performed by a computer algorithm, implying the
need for a computerized application. As this concept mainly
provides statistical benefits, it is less relevant in a context of
SDM where only the preferences of an individual patient have
to be elicited.

Differences Between Consumers and Patients:
Remaining Challenges
The extent to which we can apply consumer preference
elicitation methods to simulate real-life decisions in a health
care context is still unclear, both at the individual and meta
level. In some respects such as when providing information,
these methods could clearly offer improvements to enhance
understanding. However, applying consumer preference
elicitation concepts in health care will encounter limitations
owing to some fundamental differences between health care
products and consumables. First, health care is often a very
complex matter relative to other consumer needs, making it
difficult to fully understand the decision context such as a certain
disease or the characteristics of the available options. Trying
out different alternatives (eg, different smartphones, cars) is a
useful approach in consumer research to obtain information on
product characteristics or to determine the option that is most
in line with personal needs. However, this solution is simply
not possible in health care, as patients cannot test therapy options
in the same way that consumers can test a new car. Simulations
may be a very helpful alternative, although this will always
require a high level of cognitive effort from respondents.
Second, the impact of decisions in health care is relatively high,
as the decisions are often irreversible. Third, health is an
intrinsic part of a person, whereas consumable goods are
interchangeable and can be used temporarily. This implies that
preference elicitation methods in health care need to provide
patients with more complex and more personal information to
prepare them for decision making. Fourth, it is important to
consider that consumer and health care products are often
introduced differently in people’s lives depending on the
preference elicitation context. Buying consumables is usually
a deliberate decision such as the decision to engage in a
preference elicitation experiment for gathering data on market
approval or reimbursement. This is different in the individual
context, in which the need for health care products can be
sudden and unexpected, as is the case upon receiving a diagnosis
that is followed by the need to decide on therapy together with
the treating physician. Additionally, buying consumables is
usually more of an individual decision, whereas the
decision-making environment in health care is very complex,
often involving multiple stakeholders such as different health
care providers, payers, regulatory agencies, and patient advocacy
groups. When multiple stakeholder opinions must be taken into
account, this impacts the choice of methodology. Finally,
another challenge in health care is that preference data can be
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useful for multiple purposes, ranging from individual to societal
decisions. In addition to regulatory authorities, health technology
assessment agencies or payers may also take patient preferences
into account when making decisions regarding drug approval
or reimbursement, respectively. Pharmaceutical companies
might be equally interested in using this information to improve
drug development. As each stakeholder evaluates preference
data from its own perspective, it will be challenging to develop
methods that fulfill all needs simultaneously. This versatile use
of data is absent in consumer research, where the main goal is
to align product development with consumer needs.

Limitations
The limitations of the study are the following. Only one search
engine was used to perform the literature review, and although
the list of search terms was quite extensive, it is possible that
not all relevant papers were included. The publication date was
limited to a maximum of 5 years ago, although older
publications might also have concepts that have not yet been

introduced in health care. Further, the identified papers were
screened for exclusion by only one author, which could have
resulted in selection bias.

Conclusions
The process of decision making is highly comparable between
patients and consumers, although some small differences remain
depending on the decision-making context. As a result, patients
can be categorized as a subgroup of consumers. Therefore,
learnings from the consumer research field might be valuable
in health care. Five concepts from consumer preference
elicitation that could help to simulate real-life decision making
were identified in this study. Applying these concepts can result
in structural improvements in the development process or
improved execution of specific guideline items when eliciting
patient preferences. However, the extent to which we can mimic
real decision-making contexts in patient preference elicitation
requires further research.
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Abstract

Background: Epilepsy is a chronic disease characterized by periodic seizures that result from abnormal integrated firing impulses
in the brain. It is one of the most common neurological disorders. Over the past few years, there has been increasing awareness
about the effect that having a child with epilepsy has on parents and the reciprocal impact of parental knowledge and attitudes
regarding epilepsy on the affected child.

Objective: This study aimed to assess parental knowledge, attitudes, and behavior toward their epileptic children.

Methods: A cross-sectional study was conducted in 2018 by the Pediatric Neurology Department of King Abdulaziz University
Hospital, Jeddah, the Kingdom of Saudi Arabia. A sample size of 115 of 332 parents who have a child diagnosed with epilepsy
and aged 18 years or younger were recruited for this study. Statistical analysis was performed using SPSS version 21. Data
analysis was performed using an independent t test, a chi-square test, one-way analysis of variance, and correlation analysis.

Results: A total of 115 participants answered the questionnaire; of these, 65 (56.5%) were men, with an average age of 40.3
years, and the mean age of the children was 9.0 years. Overall, 85 (85/115, 73.9%) children were taken care of by both of their
parents. The mean parental knowledge score was 7.49 (SD 2.08) out of 12, and it was significantly related to the educational
level of the parent (P=.004). The knowledge question that was most frequently answered incorrectly was “Diagnosis of epilepsy
is usually made based on at least two unprovoked seizures.” As only 28.7% (33/115) of participants chose the correct answer,
mean parental attitude score was 26.51 (SD 4.284) out of 35, and there was no significant relation with the educational level of
parents (P=.13); however, it was negatively correlated with the child’s age (P=.045). Mean parental behavioral score was 23.35
(SD 4.121) out of 35, and there was no significant relation with the educational level of the parents (P=.24). The most negatively
answered question for the behavior section was “I can leave my child without supervision,” with a mean score of 2.25 (SD 1.09)
out of 5. Gender did not play a significant role in parental knowledge, attitudes, or behavior (P=.44, P=.77, and P=.99, respectively).

Conclusions: Parental knowledge in our sample still needs improvement. Therefore, more awareness campaigns should be
made for the community and for the parents of affected children to create a supportive environment for the children and help
them thrive and develop.

(Interact J Med Res 2020;9(1):e12697)   doi:10.2196/12697
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Introduction

Epilepsy is a chronic disease characterized by periodic seizures
that result from abnormal integrated firing impulses in the brain
[1]. It is one of the most common neurological disorders [2].
The primary cause of epilepsy is unknown, but brain tumors
and other diseases may cause epilepsy [3]. Most seizures in
children are predisposed by disorders from outside the brain,
such as high fever, infection, and trauma, and sometimes by
genetic diseases [4,5].

Around 50 million people have epilepsy worldwide, which
accounts for 1% of the global burden of disease [6]. Among
Arab countries, it is demonstrated that around 724,500 persons
had epilepsy. A survey was conducted in Saudi Arabia to
determine the prevalence of epilepsy and other convulsive
disorders, and it found that the rate of active epilepsy was 6.54
per 1000 persons (95% CI 5.48-7.60) [7], where 65% were
patients whose epilepsy started before the age of 18 years [1].
Thus, in children, the dilemma of epilepsy is more severe than
in adults; therefore, up to 50% of children with epilepsy might
have psychiatric and behavioral comorbidities, such as learning
disabilities, developmental delay, and autism spectrum disorders
[8].

Public attitudes and knowledge toward epilepsy differ from one
culture to another; for example, convulsive episodes at an
unexpected moment in public may result in discrimination
toward someone who is suffering from epilepsy [9-16]. It has
been noted that traditional thoughts and poor knowledge strongly
affect attitudes toward epilepsy [5,9]. Over the past few years,
there has been increasing awareness about the effect of having
a child with epilepsy has on parents and the reciprocal impact
of parental knowledge and attitudes regarding epilepsy on the
affected child [17,18]. Besides, parental attitudes toward
epilepsy were as significantly associated with the child outcome
as seizure history and epilepsy duration [19]. In addition, it is
related to their psychosocial issue [15] because taking care of
a child suffering from epilepsy results in a more significant
amount of stress, which is associated with exaggerated fears
and protective behaviors toward their children, that results in
poor child behavioral outcome, compared with taking care of
healthy child [19].

On reviewing multiple publications in Saudi Arabia, we
concluded that there is little information related to this study;
therefore, we aimed to study and evaluate parental knowledge,
attitudes, and behavior toward their epileptic child and conclude
whether further awareness programs are essential to improve
the overall quality of life for epileptic children and their
caregivers.

Methods

Study Design
The institutional review board of King Abdulaziz University
(KAU) Hospital approved this study. A cross-sectional study
assessing parental knowledge, attitudes, and behavior toward
their epileptic children was conducted in 2018 by the Pediatric
Neurology Department of KAU Hospital, Jeddah, the Kingdom

of Saudi Arabia. A sample size of 115 of 332 parents who have
a child diagnosed with epilepsy and aged 18 years or younger
were recruited for this study. The data collected through
telephone interview or Web-based Google form questionnaire,
which was modified from international surveys that were
previously used to assess parental knowledge and attitudes
toward epilepsy, were translated into Arabic and then back
translated to make sure the translation was accurate. Those who
agreed to participate provided verbal consent.

Microsoft Excel version 2013 was used for data entry, and
statistical analysis was performed using IBM SPSS Inc version
21. Data analyses were performed using an independent t test,
a chi-square test, one-way analysis of variance, and correlation
analysis.

The questionnaire contained two segments: sociodemographic
characteristics of the parents (eg, gender, age, nationality, and
educational degree) and demographic characteristics of their
children with epilepsy (eg, age, educational level, child
performance in school, the age of diagnosis, and who is the
caregiver of the child).

Parental Knowledge Toward Epileptic Children
The knowledge section of the questionnaire contained 12 items,
10 of which were yes or no or I don’t know questions. These
questions included whether epilepsy is contagious,
psychological, or genetic; whether or not all epileptic children
lose consciousness during seizures; do all of the affected
children show the same symptoms; is it possible for epileptic
children to take vaccine according to a specific timetable;
whether or not epileptic children had lower IQ than their peers;
and whether or not epileptic children had difficulties in learning.
The last 2 yes/no/I don’t know questions were regarding the
use of medications—whether or not the child is cured of seizures
after using medicine and whether or not, after forgetting to take
the prescribed drug, the patient must double the dose next time.
The other 2 questions had multiple choices: age of onset of
seizures (before 1 year of age/until 18 years of age/at any age)
and what indicates the diagnosis of epilepsy (loss of
consciousness during a seizure/one unprovoked seizure/at least
two unprovoked seizures).

Each correct answer was given 1 point. Therefore, the total
score of knowledge was graded between 0 (the lowest grade)
and 12 (the highest grade) points.

Parental Attitudes Toward Epileptic Children
A total of 7 statements were scored using Likert scales
(summative scales; strongly disagree, disagree, neither agree
nor disagree, agree, and strongly agree), where the minimum
score 1 represented “I strongly disagree” and the maximum
score 5 represented “I strongly agree.” The total score ranged
from 7 to 35. Parents were asked about whether they feel
comfortable if their family or friends knew that they have an
epileptic child; if they would be worried about their child
capability on making friends; if, perhaps, other people will treat
their child differently; if they believe that their child will be
able to achieve success in his/her career; if they believe their
child will be as qualified as any other healthy children or, if
there is more social support, the child will have more chances
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to self-develop; and if they receive enough support from the
society for their epileptic child.

Parental Behavior Toward Epileptic Children
A total of 7 statements were scored using Likert scales (strongly
disagree, disagree, neither agree nor disagree, agree, and
strongly agree), where the minimum score 1 represented “I
strongly disagree” and the maximum score 5 represented “I
strongly agree.” The total score ranged from 7 to 35. Parents
were asked about whether they are capable of taking care of
their child during seizures, if they allow their child to participate
in any activity he/she desires, if they would let their child to
play video games or play a sport or to go on school trips, if they
can leave their child without supervision, and if the parents have
time to meet other people and participate in other activities for
themselves.

Results

This study aimed to evaluate parental knowledge, attitudes, and
behaviors toward their epileptic children.

Of the 115 study participants, 65 (56.5%) were men. The
average parental age was 40.3 years (SD 8.4; age range: 24-63
years). Overall, 77 (67.0%) were Saudi parents. In addition, 54
(47.0%) parents received a college education, and 4 (3.5%) did
not receive any education.

Almost three-fourth of the children were taken care of by both
of their parents (85/115, 74.0%). The mean age of the children
was 9.0 years (SD 5.3; age range: 1-18 years). Moreover, 51
(44.3%) children were diagnosed with epilepsy before the first
year of life.

Other sociodemographic characteristics of parents and children
are presented in Table 1.

The mean parental knowledge score was 7.49 (SD 2.08). Of
115 parents, 104 (90.4%) knew that epilepsy is not a contagious
disease. In contrast, only 33 (28.6%) knew how epilepsy is
diagnosed. There was no significant difference in the knowledge
scores between men (mean score 7.35) and women (mean score

7.66; P=.44). Education had a statistically significant effect;
parents with more than 12 years of schooling scored higher in
knowledge (mean score 8.09) than those who spent less than
12 years (mean score 6.97; P=.004). There was no significant
difference in the knowledge scores between Saudi (mean score
7.4) and non-Saudi parents (mean score 7.66; P=.54). Similarly,
we found no significant relationship between knowledge scores
and child performance in school (P=.59). All knowledge-related
questions are presented in Table 2.

Mean parental attitude scores for each question are presented
in Table 3. Parental attitudes were measured using the Likert
scale, scored from 7 to 35, and the mean score was 26.51 (SD
4.284). The highest average positive attitude was obtained for
the statement, “If there is more social support, my child will
have more chances to self-develop” (4.3 out of 5). In contrast,
the lowest average positive attitude was observed for the
statement, “I do not feel that other people treat my child as
different” (3.44 out of 5). There was no significant difference
in attitude scores between men (mean 3.80) and women (mean
3.77; P=.77). Similarly, there was no difference in attitude
according to the parent’s years of studying (P=.13) or according
to the parent’s nationality (Saudi: mean 3.77 and non-Saudi:
mean 3.82; P=.73). In addition, there was no significant
association between the child’s age of diagnosis and parental
attitude score (P=.49).

Mean parental behavioral scores for each question are presented
in Table 4. The mean score for the behavioral section was 23.35
(SD 4.121). The statement with the highest mean score was “I
allow my child to play sport” (4.17 out of 5), whereas the
statement with the lowest mean score was “I can leave my child
without supervision” (2.25 out of 5). There was no significant
difference in behavioral score between men (mean 3.34) and
women (mean 3.33; P=.99). Similarly, there was no difference
in behavior according to the parent’s years of studying (P=.24)
nor according to the parent’s nationality (P=.88) or according
to the child’s performance in school (P=.96). The relationship
between different sociodemographic characteristics and mean
scores in knowledge, attitudes, and behavior are presented in
the Tables 5 and 6.
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Table 1. Demographic characteristics of parents and their children with epilepsy.

ValuesCharacteristics

Parents

Gender, n (%)

65 (56.5)Male

50 (43.5)Female

Age (years), mean (SD)

28 (24.3)24-34

55 (47.9)35-44

26 (22.6)45-54

6 (5.2)≥55

Nationality, n (%)

77 (67.0)Saudi

38 (33.0)Non-Saudi

Education level, n (%)

7 (6.1)Primary school

16 (13.6)Intermediate school

33 (28.7)High school

55 (47.8)College

4 (3.5)None

Children

Age (years), mean (SD)

41 (35.7)≤6

50 (43.4)7-14

24 (20.9)15-18

Education level, n (%)

26 (22.6)Primary school

9 (7.8)Intermediate school

15 (13.0)High school

65 (56.5)None

Performance, n (%)

11 (9.6)Excellent

26 (22.6)Needs improvement

13 (11.3)Good

65 (56.5)None

Age of diagnosis (years), n (%)

51 (44.3)<1

26 (22.6)1-4

25 (21.7)5-9

6 (5.2)10-14

7 (6.1)15-18

Who is taking care, n (%)

85 (73.9)Both parents

1 (0.9)Father
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ValuesCharacteristics

28 (24.3)Mother

1 (0.9)Sister

Table 2. Percentage of correct answers to questions comprising the knowledge score of parents of children with epilepsy.

Correct answers (%)Item

90.4Epilepsy is not an infectious disease

73.0Epilepsy is not a psychiatric disease

33.0Epilepsy is not, for the most part, hereditary

33.0Not all the affected children lose consciousness during seizures

71.3Not all the affected children have the same symptoms

63.5Children with epilepsy are able to get vaccinated according to the current immunization calendar

47.0Children with epilepsy, for the most part, do not have a lower IQ

76.5Withdrawal of seizures after medication use does not mean that the patient is cured

82.6If you skip therapy, next time, you should not take a double dose of medications

64.3Children with epilepsy may encounter difficulties in learning

85.2Onset of seizures may occur at any age

28.7Diagnosis of epilepsy is usually made based on at least two unprovoked seizures

Table 3. Mean scores and standard deviations of attitude-related questions.

Score, mean (SD)Question

3.84 (1.196)I want my family and friends to know my child is epileptic

3.44 (1.265)I do not feel that other people treat my child as different

4.12 (0.984)I believe my child will be able to achieve success in his/her career

3.75 (1.067)I am not worried about my child’s capability to make friends

3.49 (1.187)I feel I receive enough support from my society regarding my epileptic child

3.57 (1.148)I believe my child is as qualified as any other healthy children

4.30 (0.946)If there is more social support, my child will have more chances to self-develop

Table 4. Mean scores and standard deviations of behavior-related questions.

Score, mean (SD)Question

3.89 (1.145)I am capable in taking care of my child during seizures

3.64 (1.078)In general, I allow my child to participate in any activity he desires

3.06 (1.045)I allow my child to play video games

4.17 (0.798)I allow my child to play sport

4.06 (0.841)Although my child is epileptic, I have time to meet other people and participate in other activities

2.25 (1.091)I can leave my child without supervision

2.27 (1.126)I allow my child to go on school trips
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Table 5. Relationship between different sociodemographic characteristics and mean scores in knowledge, attitudes, and behavior, using independent
samples t test and one-way analysis of variance.

BehaviorAttitudeKnowledgeFactor

P valueMeanbP valueMeanbP valueMeana

Parents

.99.77.44Gender

3.343.807.35Male

3.333.777.66Female

.88.73.54Nationality

3.343.777.40Saudi

3.323.827.66Non-Saudi

.24.13.004Education (years)

3.273.706.97<12

3.403.888.09>12

Children

.36.51Education

3.49.233.967.58Primary school

3.33.233.526.56Intermediate school

3.40.233.697.27High school

3.26.233.787.63Not studying

.32.49.35Age of diagnosis (years)

3.353.897.75<1

3.293.667.501-4

3.503.817.405-9

3.023.607.3310-14

3.123.636.0015-18

.96.18.59Performancec

3.443.907.13Above average

3.433.717.46Below average

.88.76.68Primary caregiver

3.293.296.00Father

3.403.867.25Mother

3.313.777.56Both parents

3.573.719.00Sister

aKnowledge mean score out of 12.
bAttitudes and behavior mean score out of 5.
cChildren who are not in school were excluded.

Table 6. Relationship between different sociodemographic characteristics and mean scores in knowledge, attitudes, and behavior, using Pearson
correlation test.

BehaviorAttitudesKnowledgeFactor

P valuePearson correlationP valuePearson correlationP valuePearson correlation

.970.004.44−0.072.750.030Parental age

.87−0.016.045−0.188.47−0.068Child age
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Discussion

Principal Findings
This study was conducted on parents to evaluate the knowledge,
attitudes, and behaviors of parents toward their epileptic
children; few parents answered all questions correctly (2/115,
2.0%). On the one hand, most of the participants (104/115,
90.4%) strongly think that epilepsy is not a communicable
disease, and the mean score is less than 2 in previously
conducted studies in Jordan (98.5%) and Serbia (99.5%) [20,21],
yet slightly higher than that in a study conducted among Turkish
parents (89.5%) and Iranian parents (83%) [22,23]. On the other
hand, only 32% of parents in a study in Nigeria knew that
epilepsy is not communicable [24]. This difference might be
because of the variation in sociodemographic characteristics of
other populations as well as a difference in educational quality.
Most people still believe that the epilepsy is a mental disorder
[25], but in our study, most parents knew it is not psychological
(73%), compared with the Iranian study (60.2%) [23], Serbian
study (68.1%) [21], and a study in Jordan (90.3%) [20].

Although most of our sample had a high level of education,
there is still lack of knowledge and wrong beliefs about epilepsy,
for example, 33% of parents think that epilepsy is mostly not
hereditary, similar to the Serbian study in which 32% of parents
answered correctly [21]. One possible cause of this
misconception might be because of the high prevalence of
consanguinity in our culture [26]. There is a significant
relationship between the age of diagnosis and the knowledge
about epilepsy; therefore, the earlier period of diagnosis might
encourage the parent to read and know more about epilepsy to
take care of their children properly and to make their life better.

In the attitudes section of the questionnaire, we found a positive
response about the desire to inform friends and family members
about their child who is suffering from epilepsy (mean score
3.84), suggesting that they already knew that the disease is not
shameful. Serbian parents responded even more positively
regarding that statement (mean score 4.3) [21]. Social support
is essential to those children to help them defeat the frustrations
and problems they might face and help enable them to be more
productive in society. Moreover, our results showed that most
of the parents believe that they have enough social support
(mean score 3.49 out of 5); however, if they agreed that if they

have more social support, their child will have better chances
for self-development (mean score 4.30 out of 5). However, the
Serbian parents agreed more strongly that their children already
received enough social support (mean score 3.8 out of 5). They
also agreed, to a lesser extent, that more social support will help
their children grow and improve (mean score 3.2 out of 5) [21].

Behaviors of parents toward their children differ according to
educational level, economic level, and cultural habits [27]. In
our sample, we found that parents are supportive of activities
that would help their children be happy and healthy, and this is
a good result compared with Turkish mothers who were found
to be less supportive [28]. We received a profoundly negative
result about the possibility of leaving an epileptic child without
supervision (mean 2.25), which could indicate greater parental
responsibilities toward their children and an understanding about
the disease and its sudden seizures so that it will give those
children a good chance to avoid injuries during an unprovoked
seizure.

One of the limitations of this study was the small sample size
because of the high number of parents not answering the
telephone as well as the poor cooperation and linguistic abilities
of some parents. Furthermore, patients who did not answer the
call or refused to participate may have a different set of
knowledge, attitudes, and behaviors.

Conclusions
In conclusion, the mean knowledge score of our sample was
less than our expectation, and only 2 of 115 participants
correctly answered all knowledge-related questions. As
expected, we found a significant relationship between parental
educational degree and knowledge score. Parental knowledge
in our sample still needs improvement. Therefore, more
awareness campaigns should be conducted for the community
and for the parents of affected children to create a supportive
environment for the children and help them thrive and develop
and to help parents gain the skills to control their children's
epilepsy to minimize the negative outcomes. Thankfully,
multiple epilepsy-related educational programs around the world
showed significant efficacy to correct misconceptions and
improve parental knowledge toward their children’s condition
[18,29-31], and the implementation of such programs should
be considered in the future plans for improving knowledge in
Saudi Arabia.
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Abstract

Background: In Canada, 11.5% to 15.7% of couples suffer from infertility. Anovulation, or failed ovulation, is one of the main
causes of infertility in women. In Quebec, the treatment for ovulation induction and other services related to assisted reproductive
technology (ART) have been partially reimbursed by the government since 2010.

Objective: This study aimed to compare the willingness to pay (WTP) of women of childbearing age to receive drug treatment
in the event of failed ovulation according to 3 different contingent valuation methods.

Methods: The following elicitation techniques were used: simple bid price dichotomous choice (DC), followed by an open-ended
question (DC-OE), and a simplified multiple-bounded discrete choice (MBDC). Each participant was randomly assigned to 1 of
3 elicitation techniques. Bid prices ranged from Can $200 to Can $5000. Of the 7 bid prices, 1 was randomly proposed to each
participant in the DC and DC-OE groups. For the DC-OE group, if the answer to the DC bid price was no, respondents were
asked what was the maximum amount they were willing to pay. For the MBDC group, each respondent was offered an initial bid
price of Can $1500, and the subsequent bid price offer increased or decreased according to the answer provided. “Do not know”
responses were considered as a “no”, and each individual was questioned as to their certainty after each choice. WTP values were
estimated using probit and bivariate models; the Welsh and Poe model was also performed for the MBDC group.

Results: The survey was conducted from 2009 to 2010 with a total sample of 680 women. Analyses were performed on 610
respondents (199 DC, 230 DC-OE, and 181 MBDC). Of the 70 respondents who were excluded, 6 did not meet the age criterion,
45 had an annual income less than Can $2500, and 19 did not respond to the WTP question. Mean WTP values were Can $4033.26,
Can $1857.90, and Can $1630.63 for DC, DC-OE, and MBDC, respectively. The WTP for MBDC “definitely yes” and “probably
yes” values were Can $1516.73 and Can $1871.22, respectively. The 3 elicitation techniques provided WTP value differences
that were statistically significant (P<.01). The MBDC was the most accurate method, with a lower confidence interval (Can $557)
and a lower (CI/mean) ratio (0.34).

Conclusions: A positive WTP for ovulation induction was found in Quebec. Adding a follow-up question resulted in more
accurate WTP values. The MBDC technique provided a more accurate estimate of the WTP with a smaller and, therefore, more
efficient confidence interval. To help decision making and improve the effectiveness of the fiscal policy related to the ART
program, the WTP value elicited with the MBDC technique should be used.

(Interact J Med Res 2020;9(1):e13355)   doi:10.2196/13355
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Introduction

Background
According to the World Health Organization, infertility is
defined as the inability to conceive after 12 months of
unprotected sex [1]. In the epidemiology of infertile couples,
Brzakowski et al [2] state that failed ovulation affects a large
number of couples around the world—approximately 80 million
people or 1 in 10 couples. In Canada, 11.5% to 15.7% of couples
suffer from infertility, according to the Institut national
d’excellence en santé et en services sociaux [3]. According to
the Association of Gynecologists and Obstetricians of Quebec,
there is a decrease in fertility in 84% of couples, including 10%
of infertility in women (eg, fallopian tube blockage on both
sides) and 6% infertility in men (eg, no spermatozoa) [4].
Anovulation or abnormality of ovulation is one of the main
causes of infertility in women. To counteract this issue, a drug
treatment that aims to induce ovulation is needed. In Quebec,
this treatment and other services of assisted reproductive
technology (ART) have been partially reimbursed by the
government since 2010 [1].

The benefit of the drug treatment to induce ovulation in adult
female patients with infertility is generally measured by the
proportion of women who ovulate as a result of such treatment
[5]. It is difficult to measure the monetary benefit of this
treatment without exchange value, which implies the problem
of comparing the costs of this treatment with its benefits. One
way to obtain a monetary value of this benefit is to estimate
women’s willingness to pay (WTP) for this infertility treatment.

Several methods can be used to estimate this monetary value,
including the contingent valuation method (CVM) [6,7]. This
method is increasingly used in health economics, as it provides
a monetary value for nonmarket goods and services using a
fictitious market [8]. The CVM consists in asking a hypothetical
question using a variety of survey techniques (eg, telephone,
face to face, internet, and postal mail) to measure the maximum
amount that individuals would be willing to pay for something
(in this case, the fertility treatment) and its consequent effects.
This method offers several elicitation techniques that correspond
to different ways of formulating the WTP question.

Although different variants exist, the 4 main techniques reported
in the literature are bidding game (BG), payment card (PC),
open-ended (OE) questions, and dichotomous choice (DC)
[9,10]. The BG is the oldest elicitation technique [6]. The
respondent is randomly assigned a particular bid from a range
of predetermined bids. The respondent is then asked to say yes
or no to that particular bid, and the process continues until the
highest positive response is recorded [11]. The PC consists of
presenting the respondent with a series of offers in a table in
which the individual circles the amount corresponding to his or
her WTP [12]. The OE consists in asking the respondent directly
what is the maximum amount he or she would be willing to pay

for a given good or service [12,13]. In the DC approach, the
respondent only answers yes or no to a given amount.

Objective
In this study, 3 CVMs were compared: DC, DC followed by an
OE question (DC-OE), and a simplified multiple-bounded
discrete choice (MBDC), which is very similar to a BG. These
3 methods were chosen because of their simplicity and because
they are widely used in the literature. The main objective of this
study was to assess the WTP of women of childbearing age to
receive a drug treatment in the event of failed ovulation
according to the 3 different CVMs. More specifically, this study
aimed to assess whether these 3 techniques generate statistically
different WTPs and, if so, to determine which method is the
most accurate.

Methods

Study Design and Population
The data used in this study were from a survey conducted in
Quebec between January 2009 and February 2010. Inclusion
criteria required participants to be a woman aged 18 to 45 years
and to agree to complete the survey in French. Women were
excluded if they had an annual income less than or equal to Can
$2500 (this amount corresponded to the middle of the lowest
bracket proposed for annual income and because it is unlikely
that women can afford an infertility treatment with this income)
or if they did not respond to the WTP question. No sample size
was calculated, but 200 patients per elicitation method were
targeted, which is the usual number for this type of study [14].

Data Collection
The data were collected through a Web survey, which were first
distributed using an email listing from previous studies (ie,
respondents from previous studies who accepted to be contacted
for future research) and were then distributed by a Web survey
company. Participants were randomly allocated to 1 of the 3
elicitation methods tested (DC, DC-OE, or MBDC).

Questionnaire
Each questionnaire had 3 main components: introduction,
socioeconomic variables, and WTP questions. The introduction
presented a definition of infertility, gave the prevalence of
infertility (including infertility related to ovulation failure), the
type of treatment associated, the probability of success, and the
associated risks. The socioeconomic variables included age
(years), weight (kilograms), height (centimeters), employment
status, is the job stressful (yes or no), individual annual income
(using brackets), educational level, civil status, number of
children, smoking (yes or no), general health (5 levels), fertility
problems (yes or no), actually pregnant (yes or no), desire for
a child (yes or no), and a ranking of 10 items (eg, have good
health, have children, be financially comfortable).

The third component was the WTP question about receiving
ovulation failure treatment, along with another question about
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the degree of certainty of the respondent’s answer. For DC and
DC-OE, 7 price levels were randomly assigned to different
versions of the questionnaire (Can $200, Can $500, Can $1000,
Can $1500, Can $2000, Can $3000, and Can $5000). For the
DC-OE, if the answer was no or do not know, respondents were
asked to report the maximum amount they were willing to pay
for this service. For the MBDC, the respondent was offered an
initial WTP amount of Can $1500, where the possible answers
were yes, no, or do not know. If the first answer was positive,
the price increased to Can $3000; if it was negative or do not
know, the price decreased to Can $500. Unlike a traditional
MBDC, which uses a random start price, our approach used a
predetermined starting price of Can $1500, and only 3 bids were
possible to more quickly end the round of questioning. For all
CVM, the do not know response was considered as a no, and a
question about the certainty of the answer was asked to
individuals after each choice (not at all certain, not certain, more
or less certain, certain, and quite certain).

Data Analysis
Overall, 2 comparison criteria were used to judge the accuracy
of the estimates. The obtained estimated WTP and standard
deviations were compared between the 3 subsamples. The
efficiency of the estimates was measured with the ratio of
confidence interval on mean WTP. The expected efficiency
associated with a follow-up WTP question is based on the fact
that the confidence intervals should be narrower and closer to
the mean WTP value [15]. Multivariate probit models were
computed to estimate WTP for each method in considering only
the yes or no responses. For the DC-OE, a bivariate probit model
was used with the yes or no response and the OE response as
the dependent variable. For MBDC, the Welsh and Poe model
[15] was computed for definitely yes, probably yes, and do not
know responses.

To calculate the mean WTP value of the probit models, the
coefficients of each variable were multiplied by the mean value
of the total sample and divided by the bid coefficient and the
bid mean (thus, WTP equals ∑(βj*µj) divided by (βbid*µbid),

where βj=coefficient of variable j and µj=mean of variable j).
Considering the mean value of the total sample allowed to better
consider differences in WTP values associated with the 3
elicitation techniques and to reduce the effect of socioeconomic
differences observed in the subsamples. For the bivariate model,
the WTP was directly obtained by multiplying the coefficients
of the equation by the mean value of each variable, again with
the mean value of the total sample. WTP was also estimated
using the parametric bootstrap method developed by Krinsky
and Robb [16], with 1000 repetitions. This method consists of
making a large number of draws from a multivariate normal
distribution with the means and the variance-covariance matrix
of the estimated parameters. The different simulated WTP values
were calculated from the joint distribution of the coefficients.
This method gives precise confidence intervals. Details of the
WTP estimation methods are presented in Multimedia Appendix
1 [17-20].

Results

Patient Characteristics
The total sample consisted of 680 women; of these women, 215
responded to the DC, 255 responded to the DC-OE, and 210
responded to the MBDC (Figure 1). A total of 70 respondents
were excluded: 6 did not meet the age criterion, 45 had an annual
income less than Can $2500, and 19 did not respond to the WTP
question. Analyses were thus conducted on 610 respondents
(199 DC, 230 DC-OE, and 181 MBDC). Although the CVM
groups were randomly distributed, they differed significantly
for a number of variables. The respondents answering the DC
questionnaire were older, had higher annual income, and were
in better health. Those answering the DC-OE questionnaire had
fewer problems with infertility, but among those, the percentage
of failed ovulation was higher. The people invited to answer
the MBDC questionnaire had a lower educational level, were
mostly smokers, had less stress, and were less often employed
(Table 1).

Figure 1. Flowchart of respondents randomly distributed among the 3 elicited methods (dichotomous choice, dichotomous choice followed by an
open-ended question, or multiple-bounded discrete choice).
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Table 1. Descriptive statistics.

Multiple-bounded discrete choice
(n=181)

Dichotomous choice followed by an open-ended
question (n=230)

Dichotomous choice
(n=199)

Variable

30 (18-45)a30 (18-45)a32 (18-45)Age (years), mean (range)

34,475 (7452-130,000)a,c37,615 (7500-130,000)b42,622 (7500-130,000)Annual income (Can $), mean
(range)

Schooling, n (%)

42 (23.2)b,d41 (17.8)31 (15.6)Secondary school

63 (34.8)93 (40.4)78 (39.2)College

76 (42.0)96 (41.7)90 (45.2)University

36 (19.9)a43 (18.7)a58 (29.2)Very good health, n (%)

51 (28.2)a,e45 (19.6)39 (19.6)Current smoker, n (%)

145 (80.1)c198 (86.1)a174 (87.4)Stressful job, n (%)

5 (2.8)e14 (6.1)a7 (3.5)Ovulation failure, n (%)

22 (12.2)e25 (10.9)a26 (13.1)Infertility problem, n (%)

108 (59.7)147 (63.9)125 (62.8)Having a child is important,
n (%)

130 (71.8)b,e183 (79.6)158 (79.4)Employee, n (%)

aP<.01 (comparison of dichotomous choice versus dichotomous choice followed by an open-ended question and dichotomous choice versus
multiple-bounded discrete choice).
bP<.05 (comparison of dichotomous choice versus dichotomous choice followed by an open-ended question and dichotomous choice versus
multiple-bounded discrete choice).
cP<.05 (comparison of dichotomous choice followed by an open-ended question versus multiple-bounded discrete choice).
dP<.1 (comparison of dichotomous choice followed by an open-ended question versus multiple-bounded discrete choice).
eP<.01 (comparison of dichotomous choice followed by an open-ended question versus multiple-bounded discrete choice).

Responses to Willingness to Pay Questions
As we expected, the higher the offered bid price, the lower the
proportion of yes answers. The percentage of yes answers for
the lowest value (Can $200) was 86% (12/14) for DC, 77% for
DC-OE (26/34), and 100.0% (181/181) for MBDC. For the
highest price (Can $5000), the percentage of yes answers was

26% (10/39) for DC, 53% (10/19) for DC-OE, and 12.7%
(23/181) for MBDC. It should be noted that the decrease was
gradual with DC and MBDC but more stable with DC-OE.
When the cumulative decreasing frequencies of positive
responses were analyzed, the DC and DC-OE had similar
distributions, but the MBDC decreased more rapidly (Figure
2).

Figure 2. Cumulative decreasing frequencies of positive answers yes. DC: dichotomous choice; DC-OE: dichotomous choice followed by an open-ended
question; MBDC: multiple-bounded discrete choice.
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Willingness to Pay Estimated With Dichotomous
Choice
The results of the probit analysis are presented in Table 2. The
higher the offer (bid), the lower the probability to say yes to the
WTP question (P<.01). The contribution of each explanatory
variable to the WTP was calculated with the ratio of coefficients

(−βvariable/βbid). For example, women with a university education
were willing to pay Can $2338 (−.788/−.000337) more than
women without a university education (P<.01). Women with
very good health, with a stressful job, or who considered having
a child to be important were also willing to pay more (Can
$1772, P<.05; Can $593, P<.10; and Can $1395, P<.05,
respectively).

Table 2. Estimation results with probit and bivariate analysis.

Multiple-bounded discrete choiceDichotomous choice followed by an open-ended questionDichotomous choiceVariables

Probit (R2=0.2807; N=1245)Bivariate (R2=0.0633;
N=230)

Probit (R2=0.0863; N=230)Probit (R2=0.2375; N=199)

T test (1233)CoefficientT test (218)CoefficientT test (218)CoefficientT test (187)Coefficient

−17.17b−0.000573——d−1.67c−0.000111−4.71b−0.000337aBid

−4.43b−0.0279−0.52−11.50−1.15−0.0171−1.54−0.0264Age (years)

1.77 c0.000003950.970.007491.000.000005090.690.00000310Annual income

3.61 b0.3431.69 c523.92.08 e0.4233.34 b0.788University

0.150.0157−0.31−110.2−0.24−0.05712.42 e0.597Very good health

−1.36−0.202−1.08−170.3−1.07−0.113−0.43−0.165Infertility problem

1.390.384−0.17−34.940.290.03951.030.728Ovulation failure

4.53 b0.422−1.72c−602.2−1.62−0.3881.490.401Current smoker

−0.49−0.05460.2183.55−0.30−0.07701.81 c0.200Stressful job

6.40 b0.5540.73209.11.630.3122.1 e0.470Having a child is
important

1.88 c0.1850.58207.80.990.2421.630.421Employee

1.74 c0.4582.60 b2218.50.480.2800.250.149Constant

——13.34 b1583.9————Sigma

aItalics indicate that the term is statistically significant.
bP<.01.
cP<.1.
dNot applicable.
eP<.05.

Willingness to Pay Estimated With Dichotomous
Choice Followed by an Open-Ended Question
The coefficients of the explanatory variables of the bivariate
model directly illustrate women’s WTP. For DC-OE, when the
offer (bid) was higher, the WTP was significantly lower (P<.1).
Women with a university education were willing to pay Can
$3811 more in the probit model (P<.05) and Can $524 more in
the bivariate model (P<.1). Women who smoked were willing
to pay Can $602 less than other women (P<.1).

Willingness to Pay Estimated With Multiple-Bounded
Discrete Choice
The probit model results are presented in Table 2, and the results
using the model by Welsh and Poe are presented in Table 3. As
for the DC and DC-OE methods, if the offer (bid) was higher,
the WTP was significantly lower (P<.01). The probit model for

MBDC had more significant variables that explain the WTP.
Older women were willing to pay Can $48.69 (P<.01) and Can
$82.50 (P<.1) less than other women per additional year in the
probit model and in the probably yes model by Welsh and Poe,
respectively. Women with higher incomes were willing to pay
more than other women (P<.1) in the probit model. Women
with a university education were willing to pay Can $599 more
in the probit model (P<.01) and Can $1058 more in the probably
yes model (P<.1). Women who smoked were willing to pay
Can $736 (P<.01) more in the probit model and Can $941
(P<.01) more in the do not know model. Women for whom
having a child was a priority were willing to pay more than
others at an amount of Can $967 (P<.01) and Can $581 (P<.1)
in the probit and do not know models, respectively. Having a
job increased women’s WTP by Can $323 compared with other
women in the probit model.

Interact J Med Res 2020 | vol. 9 | iss. 1 |e13355 | p.28https://www.i-jmr.org/2020/1/e13355
(page number not for citation purposes)

Dieng et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 3. Estimation results using the model by Welsh and Poe.

Do not know (N=181)aProbably yes (N=181)aDefinitely yes (N=181)aVariables

T test (169)EstimateT test (169)EstimateT test (169)Estimate

Equation 1

−12.56c−0.000542−9.68c−0.000343−14.08c−0.000626bConstant

Equation 2

−1.05−0.0133−2.13d−0.0283−0.31−0.00412Age (years)

0.280.000001300.270.000001260.480.00000230Annual income

1.440.2801.86 d0.3631.420.271University

−0.54−0.1150.300.06610.160.0331Very good health

−0.41−0.130−0.62−0.192−0.59−0.175Infertility problem

0.230.1350.510.3090.740.460Ovulation failure

2.66 c0.5101.120.2181.120.213Current smoker

−0.74−0.1750.740.177−0.12−0.0288Stressful job

1.76 e0.3151.540.2790.720.128Having a child is important

0.380.0772−0.42−0.0866−0.77−0.156Employee

2.16 d1.1551.410.7781.010.558Constant

aP value<.001.
bItalics indicate that the term is statistically significant.
cP<.01.
dP<.05.
eP<.1.

Mean Willingness to Pay Estimated
Table 4 reports the mean WTP for each subsample and their
confident intervals obtained with Krinsky and Robb’s [16]
bootstrap method. As shown, women were, in general, willing
to pay for an ovulation failure treatment an average of Can
$4033.26 in the DC questionnaire, Can $1857.90 in the DC-OE
questionnaire, and Can $1630.63 in the MBDC questionnaire.
The mean WTPs for MBDC definitely yes and probably yes
were Can $1516.73 and Can $1871.22, respectively. A Student
t test revealed a statistically significant difference among the
mean WTPs obtained from the DC, DC-OE, and MBDC
subsamples (all P<.01). The MBDC method can be considered

the most accurate, with the lowest confidence interval (896.51)
and the lowest (CI/mean) ratio (0.53). The DC-OE method had
a confidence interval higher than MBDC and a CI/mean ratio
of 1.04. The least accurate approach was the DC method.

Comparing DC with DC-OE, we can see that adding 1 more
question after the DC WTP question improves the accuracy of
the WTP estimates. However, our results also revealed the
existence of an anchoring effect in the DC-OE approach, where
the implicit WTP values of the respondents were influenced by
the first proposed bid price. With the Herriges and Shogren’s
model [21], the gamma coefficient (SE) was 0.7402 (0.0166),
and the 95% CI was from 0.7074 to 0.7729 (P<.001).
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Table 4. Mean willingness to pay estimated with probit, bivariate, or Krinsky and Robb methods.

CI/WTPMean difference (95% CI)Average WTPaMethod

Probit and bivariate methods

1.094386.01 (1840.25 to 6226.26)4033.26DCb (N=199)

1.051945.1 (885.35 to 2830.45)1857.90DC-OEc (N=230)

0.34556.64 (1352.31 to 1908.95)1630.63MBDCd—probit (N=1245)

1.842796.86 (118.30 to 2915.16)1516.73MBDC—definitely yes (N=181)

2.634926.29 (−591.92 to 4334.37)1871.22MBDC—probably yes (N=181)

1.213032.39 (998.29 to 4030.68)2514.49MBDC—do not know (N=181)

Krinsky and Robb’s methods

1.476985.57 (3911.67 to 10,897.24)4750.18DC (N=199)

1.041924.93 (895.44 to 2820.37)1857.90DC-OE (N=230)

0.53896.51 (1103.43 to 1999.94)1701.37MBDC—probit (N=1245)

aWTP: willingness to pay.
bDC: dichotomous choice.
cDC-OE: dichotomous choice followed by an open-ended question.
dMBDC: multiple-bounded discrete choice.

Discussion

Principal Findings
A total of 3 elicitation techniques were used to assess women’s
WTP for an ovulation induction treatment in case of failed
ovulation. One of the main objectives was to discover whether
a significant difference exists between different WTP elicitation
approaches.

The results show that the DC technique yielded higher estimated
WTP than the other 2 techniques. The higher value for WTP
with DC methods is consistent with the literature [22-26]. In
Welsh and Poe’s study [26], they concluded that the WTP
obtained by the DC technique was higher than that obtained by
the not sure model. In our study, we also find that the DC WTP
was statistically larger than the Welsh and Poe not sure model,
and the DC-OE WTP did not statistically differ from the
probably yes model of Welsh and Poe. On the contrary, the
WTP of the MBDC method was between the definitely yes and
the probably yes models of Welsh and Poe. The comparison of
DC and DC-OE was also consistent with the findings of
Hanneman et al [15], who used a bivariate model to compare
estimates of DC and double-bounded DC. They found that the
double-bounded model reduced the variance of the estimated
parameters and decreased the covariance terms. They concluded
that the double-bounded DC model was more efficient after
correcting for the anchoring effect.

The value added by a follow-up question is based on the fact
that the confidence intervals are closer to the estimated WTP
and that the latter is, therefore, more accurate [15]. This is the
case in our study, where the WTP estimate with the DC-OE
model was more accurate than the DC approach. By comparing
the confidence intervals and standard deviations of the different
techniques, our results show that the MBDC technique gave
lower mean WTPs and smaller standard deviations than the

other 2 techniques. Therefore, based on efficiency as the
criterion of comparison (ie, the ratio of the confidence interval
to the mean WTP [16]), the MBDC technique is preferable. The
DC-OE gave a confidence interval that was wider than that of
MBDC but still lower than that of DC. Our results are similar
to the study by Scarpa and Bateman [27], where the authors
concluded that MBDC WTPs are more efficient and that
including one additional question in a contingent valuation
survey improves the effectiveness of the WTP, although biases
caused by a potential anchoring effect are likely to occur.

The estimated WTP in our study shows dissimilar results to the
study by Poder et al [5] about failed ovulation. In their study,
they found that the mean WTP for a medical treatment for
ovulation induction was Can $3400 CAD in the DC technique,
where do not know answers were considered as a no. We found
a higher WTP in our DC database (Can $4033). This difference
may be because of the mode of collection they used (paper and
Web), their higher number of observations (327 vs 215 subjects),
or the sociodemographic characteristics of their sample.
However, what is consistent in these studies is that women have
a positive WTP for infertility treatment. In our specific study
about ovulation induction, the standard treatment is to administer
clomiphene citrate over a 6-month period. This specific
treatment can be done at a very low cost (less than Can $500)
when compared with the WTP value found. This indicates that
the social value of infertility treatment is highly valued by
women and that to invest in it is worth it.

Our study gave coefficients of the expected signs, although the
positive coefficient of the variable income was not significant
in the 3 techniques. This result suggests that women’s responses
were independent of their income. One explanation for this is
that infertility is of major importance in their lives, regardless
of income. A similar result was found in the study by Poder et
al [5]. Moreover, the negative coefficient on the variable of age
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implies that older women place less importance on care for
ovulation failure, perhaps because women’s fertility decreases
with age. The results of our different regressions also concur
with the predictions of economic empirical theories, which state
that women’s WTP decreases with age [28,29].

This study has a number of limitations, so the results should be
interpreted with caution. As we used a convenience sample, we
cannot say with certainty that our regression equations will give
the same results if applied to a larger or different sample because
of the lack of representativeness. Another limitation of this
study is that our approach used a fixed predetermined starting
price of Can $1500 in the MBDC technique. This choice may
have led to an anchoring effect, as individuals focus on the first
proposition (Can $1500), and thus, their answers to the second
and third questions may be influenced by the first bid offered.
Unlike other techniques (DC and DC-OE) that use random
starting prices between Can $200 and Can $5000, this anchoring
effect cannot be assessed in the MBDC.

Each of the 3 elicitation techniques has its disadvantages. The
DC technique yielded higher estimated WTP with little WTP
information (ie, only 1 WTP question, so we only know if their
maximum WTP is higher or lower to the bid proposed).
However, the DC technique is more similar to the real market
situation of take it or leave it [22]. Although the DC technique
followed by an OE question provides more information for
those answering no or do not know, it does not add information
for those answering yes to the first question (ie, we do not know
the maximum offer that would be accepted); moreover, the
responses to the second question can introduce the possibility
of strategic behavior on the part of respondents. Respondents
may feel that giving a positive WTP to the second question may

allow the government to increase their claims but answering
zero to the second question could be because of the impression
that the quality of the service offered may be reduced.
Furthermore, a high zero-value rate (ie, many zeros) and an
anchoring effect occur in the DC-OE technique.

Conclusions
In their study on psychosocial services for couples in infertility
treatment, Read et al [30] reported that infertility is associated
with considerable distress, and treatment is often characterized
by cycles of hope and disappointment. Regardless of age, failed
ovulation is the most common cause of infertility in women;
today, it can be treated with fertility drugs [5]. In this study, the
goal was to test whether an elicitation technique may have an
effect on the estimation of WTP for women of childbearing age
for a failed ovulation treatment service. The data from the 3
techniques reveal that women with a higher level of education
placed more importance on the treatment of failed ovulation
than other women. We also note that in the MBDC technique,
the lowest bid price offered (Can $200) was accepted by all
respondents. Thus, infertility treatment is seen as having a
positive value.

We also compared the mean WTPs of the different techniques
and found significant differences among the estimated WTPs.
Adding a follow-up question resulted in more accurate WTPs
but created anchoring biases. Results also indicated that the
simplified MBDC technique provided more accurate estimates
of the WTP with a smaller and, therefore, more efficient
confidence interval. Consequently, for the purpose of a more
efficient fiscal policy, the simplified MBDC technique provided
the most appropriate WTP value.
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Abstract

Background: Optimizing the use of social media to promote hospital branding is important in the present digital era. In Taiwan,
only 51.1% of hospitals have official Facebook fan pages. The numbers of likes for these hospitals are also relatively low.

Objective: Our objective was to establish a special branding team for social media operation, led by top administrators of our
hospital. Here we present our strategic imperative for promoting hospital branding as well as an analysis of its effectiveness.

Methods: Led by top administrators, the branding team was formed by 11 divisions to create branding strategies. From 2016
to 2018, the team implemented action plans. All information unique to the hospital was posted on Facebook, as well as on the
hospital’s official website. To determine the plans’ efficiencies, we obtained reference data from Google Analytics, and we
compared Facebook Insights reports for 2016 with those for 2017 and 2018.

Results: One of the branding team’s main missions was to establish branding strategies and to integrate segmental branding
messages. In each quarter we regularly monitored a total of 52 action plan indicators, including those for process and outcome,
and discussed the results at team meetings. We selected 4 main performance outcome indicators to reflect the effectiveness of
the branding efforts. Compared with 2016, the numbers of likes posted on the Facebook fan page increased by 61.2% in 2017
and 116.2% in 2018. Similarly, visits to the hospital website increased by 4.8% in 2017 and 33.1% in 2018. Most Facebook fan
page and website viewers were in 2 age groups: 25 to 34 years, and 35 to 44 years. Women constituted 60.42% (14,160/23,436)
of Facebook fans and 59.39% (778,992/1,311,605) of website viewers. According to the Facebook Insights reports, the number
of likes and post sharing both increased in 2017 and 2018, relative to 2016. Comment messages also increased from 2016 to 2018
(P=.02 for the trend). The most common theme of posts varied over time, from media reports in 2016, to innovative services in
both 2017 and 2018. Likes for innovative services posts increased from 2016 through 2018 (P=.045 for the trend). By the end of
2018, we recorded 23,436 cumulative likes for posts, the highest number among medical centers in Taiwan.

Conclusions: We achieved the largest number of Facebook fans among all medical centers in Taiwan. We would like to share
our experience with other hospitals that might be interested in engaging in social media for future communications and interactions
with their patients.

(Interact J Med Res 2020;9(1):e14546)   doi:10.2196/14546
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Introduction

Background
Branding plays an important role because a positive brand helps
customers visualize and understand the products. A favorable
brand image leads to positive outcomes in customer satisfaction,
service quality, loyalty, and repurchasing intention [1-3].
Branding of health care is imperative in business marketing,
especially in this digital era when most people search
information daily on the internet. The International
Telecommunication Union in its report on information and
communication technologies for 2017 revealed that mobile
broadband subscriptions grew by more than 20% during 2012
to 2017, with an expected global growth up to 4.3 billion users
by the end of 2017 [4]. Social media apps are becoming
increasingly popular because of the ease of sharing and
disseminating information without barriers, both in time and in
space [5]. Through social media, people can easily obtain
information on health care services [6].

Consequently, the hospital corporate brand is increasingly
focused on communications in social media. Digital marketing
strategies need to be considered first. In an online world,
corporate branding, and the brand experience, lives on the
internet [7]. A Pew Research Center survey showed that 60%
of US adults use the internet to search health care information,
and 10% of them use social media to follow health care
experiences shared by friends [8]. Another study reported that
34% of health scholars use social media, including online forums
and message boards, to obtain information on health and
wellness [9]. Therefore, the use of social media in health care
will likely grow exponentially [10].

Increasingly more patients use social network sites to share their
experiences with health care personnel and institutions [11].
People share their experiences and social support in particular
with their families and friends via social media [12-16]. The
main advantages of using social media in health care services,
as perceived by patients, are the potential to improve
doctor-patient communication, increase their understanding of
health-related issues, and the ability to share experiences with
other patients having similar health conditions [17]. Also, the
ability to respond to patients’needs and display timely messages
on social media platforms means that hospitals could harness
existing networks [18].

According to a survey on broadband internet usage in Taiwan,
89.4% of the 3155 respondents (extrapolated to Taiwan’s total
of 18.81 million residents) had used the internet. Among 89.8%
of social network or instant message service users, 75.6% used
both of these services. Internet World Stats reported that
Facebook has reached a penetration of 75.8% in Taiwan, the
highest proportion of users in the world [19]. Another survey
found that Facebook was also the most popular social medium
(90.9%) among internet users, followed by LINE (a freeware
app for instant communications on electronic devices; 87.1%),
YouTube (60.4%), PTT (a terminal-based bulletin board system;
37.8%), and Instagram (32.7%) [20]. Therefore, we speculated
that by deploying official Facebook fan pages, hospitals should
be able to improve their exposure in the community, promote

their reputations, and foster a better impression of these
institutions. All of these can help ensure patient loyalty and
recruit more patients.

Health care in Taiwan is managed centrally by the Bureau of
National Health Insurance. By the end of 2017, the total number
of insured people was 23.88 million, and the national health
insurance coverage rate hovered around 99.7%. Also, 21,326
(92.8%) of the medical institutions in Taiwan had signed
contracts with the National Health Insurance Administration of
the Ministry of Health and Welfare. As of 2017, accreditation
had been granted to 423 hospitals and 131 teaching hospitals.
Based on the levels of accreditation, medical institutions are
classified into 3 major categories: medical centers, regional
hospitals, and local hospitals [21].

Prior to 2016, most of the hospital branding in Taiwan was
focused on press conferences and press releases. Most hospitals
assigned a single department to handle press conferences. Only
51.1% (n=213) of the hospitals had official Facebook fan pages
as of 2017. Among them, academic medical centers tended to
receive more likes than regional and local community hospitals
[22]. The public sector receives relatively fewer resources from
the government despite bearing a heavier burden than the private
sector. Personnel and purchasing systems in public institutions
are also less flexible, making them less competitive than private
hospitals in providing medical services. Thus, how to restore
or even to promote public recognition becomes a major issue
for public hospitals.

Objective
The aim of this study was to support the strategic imperative
for promoting hospital branding by establishing a special
branding team, led by top administrators of our hospital.
Through constant monitoring of internet posts, we aimed to
determine what audiences like and to continuously adjust the
popular and useful types of posts on the hospital Facebook page
and hospital website. The implementation of such cycles of
monitoring and improvement, while successfully conducted in
private businesses, has rarely been conducted in hospitals, and
in particular in public hospitals, both in Taiwan and worldwide.

Here, we share our experience with other hospitals that might
be interested in engaging in social media and using them for
communications and interactions with their patients in the future.

Methods

Study Design
We conducted this study to support our strategic imperative for
promoting hospital branding by establishing a special branding
team, led by top administrators of the hospital. To ensure the
effectiveness of this branding team, we obtained reference data
from Google Analytics (Google LLC, Mountain View, CA,
USA) and Insights reports from Facebook (Facebook, Inc,
Menlo Park, CA, USA) for the year 2016 as the baseline for
comparisons with data for 2017 and 2018.
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Strengthening Functions of Social Media

Study Setting
Taichung Veterans General Hospital is one of 19 medical centers
in Taiwan. It was established in 1982, and in central Taiwan it
is the only government medical center providing medical
services to the public. It has 1569 beds, with high daily volumes
of inpatient and outpatient services. Reflecting its performance
quality, it is the only medical center awarded by the Healthcare
Quality Improvement Campaign run by the Joint Commission
of Taiwan in 2018 and received the Government Service Award
from The National Development Council in 2019.

In the past, our institute, like most hospitals in Taiwan, issued
regular news releases as the only tool to disseminate health
information to the public. About 60 to 70 press conferences

were held every year. To cope with recent marketing trends
using social media, a branding team was established to
strengthen online media marketing that included both Facebook
and an internet website (Multimedia Appendix 1). Our aim here
is to share our experiences with other institutes worldwide.

Establishing the Branding Team
The branding team was first set up in 2016. Its main mission
was to establish branding strategies and integrate segmental
branding messages. Under the leadership of the hospital’s
superintendent, 11 divisions were recruited to form this special
task force (Figure 1). All divisions were required to draw up
their own action plans and performance indicators. Top
administrative officers oversaw and monitored task progress
periodically.

Figure 1. Taichung Veterans General Hospital branding team organization.

Data Collection and Analyses
We obtained reference data for 2016 for comparison with data
for 2017 and 2018. We analyzed statistical differences between
the means using IBM SPSS version 21 (IBM Corporation). We
applied simple linear regression models (2-sided) to test for the
trend in the numbers of likes on the Facebook fan page, posts,
and hospital website as obtained during the 3 years from 2016
to 2018.

Results

Outcome Performance Indicators
Each division of the branding team provided action plans
together with the corresponding indicators, all of which we
periodically monitored. We monitored a total of 52 action plans
and indicators in each quarter and discussed the results at team
meetings (Multimedia Appendix 2). We selected 4 main
outcome performance indicators to reflect the effectiveness and

outcome of the branding efforts (Table 1). Compared with 2016,
the growth rate in Facebook fans was 61.2% (n=17,474) in 2017
and 116.2% (n=23,436) in 2018 (Multimedia Appendix 3).
Similarly, website visits increased by 4.8% (n=9,389,164) in
2017 and 33.1% (n=11,930,020) in 2018 (Multimedia Appendix
4).

The branding team also formed a LINE (LINE Corporation,
Tokyo, Japan) group as a communication channel for patient
referrals. There were 489 (in 2017) and 719 (in 2018) primary
physicians participating in the LINE group with a growth rate
of 100.4% in 2017 and 195.1% in 2018 (Multimedia Appendix
5). To obtain real-time information from the hospital, we invited
all primary physicians to join our Facebook fan page. In
addition, the branding team asked each medical group to set up
peer support groups and to organize at least two activities each
year. Reports of the activities held by 46 peer support groups
in 2018 (Multimedia Appendix 6) were posted on Facebook.
Patients and their families were also invited to join the hospital’s
fan page.
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Table 1. Outcome performance indicators monitored by the branding team.

P valueGrowth rate (%)aYearIndicators

20182017201820172016

.02116.261.223,43617,47410,841Number of likes on Facebook fan page

.2533.14.811,930,0209,389,1648,963,097Number of visits to the official website

.01195.1100.4719489244Number of clinic physicians joining LINEb

.304845464531Number of peer support groups

aGrowth rate is defined as the value of 2017 or 2018 minus that of 2016, and the result expressed as a percentage of 2016.
bA freeware app for instant communications on electronic devices.

General Public and Patient Engagement
According to the Facebook Insights report for 2018, 54.54%
(227,989/417,988) of target audiences and 60.42%
(14,160/23,436) of Facebook fans were women. Most were

between 25 and 44 years of age (199,906/417,988, 47.83%).
Based on Google Analytics, more women (778,992/1,311,605,
59.39%) than men visited the hospital website. Website viewers
were mostly between 25 and 44 years of age (778,668/1,289,988,
60.36%) (Table 2).

Table 2. Sex and age group distributions on the Facebook fan page and hospital website in 2018, according to Facebook Insights reports Google
Analytics.

Website visits, n (%)Facebook fan page, n (%)Characteristics

FansTarget audiences

Sex

778,992 (59.39)14,160 (60.50)227,989 (54.54)Female

532,613 (40.61)9276 (39.50)189,999 (45.46)Male

1,311,605 (100.00)23,436 (100.0)417,988 (100.00)Total

Age group (years)

—a166 (0.71)1790 (0.43)13-17

170,292 (13.20)2062 (8.80)41,699 (9.98)18-24

424,779 (32.93)5479 (23.38)100,582 (24.06)25-34

353,889 (27.43)6441 (27.48)99,324 (23.76)35-44

202,188 (15.67)4675 (19.95)70,072 (16.76)45-54

131,884 (10.22)3218 (13.73)71,287 (17.05)55-64

6956 (0.54)1395 (5.95)33,234 (7.95)≥65

1,289,988 (100.0)23,436 (100.0)417,988 (100.00)Total

aNot available.

Table 3 shows that the number of posts increased from 461 in
2016 to 595 in 2017 (growth rate of 29.1%) and 566 in 2018
(growth rate 22.8%). The number of videos posted was 16 in
2016, increasing to 49 in 2018 and to 90 in 2018 (P=.04 for the
trend). The number of likes almost doubled in 2017 (n=99,262)
over 2016 and stayed at approximately the same level in 2018

(n=91,337; P=.42, for the trend). Increments were similarly
marked for comment messages, which increased nearly threefold
in 2017 (n=2931) and fourfold in 2018 (n=4559; P=.02 for the
trend). Post sharing also doubled in both years (n=1755 in 2016,
n=4783 in 2017, n=4629 in 2018; P=.36 for the trend).
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Table 3. Facebook Insights reports for posts made from 2016 to 2018.

P valueGrowth rate, %aYear, nItems

20182017201820172016

.4722.829.1566595461Posts

.04463206904916Videos

.4298.5115.791,33799,26246,014Post likes

.02305.2160.1455929311127Comment messages

.3685.691.9462947831755Post sharing

aGrowth rate is defined as the value of 2017 or 2018 minus that of 2016, and the result expressed as a percentage of 2016.

Post Categories and the Analysis of Likes on Facebook
In total, 1622 posts were provided by each division of the
branding team from 2016 to 2018. We divided posts according
to their content characteristics into 14 unique post themes and
hashtags in the text (Multimedia Appendix 7).

To identify what types of posts audiences liked, we classified
the 14 themes into 5 groups for analysis: innovative service,

media reports, activity information, patient gratitude letter, and
health education information. Table 4 shows that the type of
post with the highest number of likes was media reports in 2016,
being replaced by innovative service in both 2017 and 2018.
The mean number of likes for innovative service posts rose
significantly from 2016 through 2018 (P=.045 for the trend).
The numbers of likes for health education information posts
remained the lowest for all 3 years.

Table 4. Likes per post category on the hospital Facebook fan page from 2016 to 2018.

P value201820172016Type of post

RankMeanaPosts, nLikes, nRankMeanaPosts, nLikes, nRankMeanaPosts, nLikes, n

.04513315919,53912344093772110394299Innovative ser-
vice

.2222115133,374414616323,7961124577074Media reports

.89412413616,882220121242,599310619820,972Activity infor-
mation

.5331374663073157467214492423862Patient grati-
tude letter

.8658817415,235512113416,2765781259807Health educa-
tion information

aAverage number of likes per post (number of likes divided by number of posts).

Figure 2 shows the cumulative number of likes since 2016. The
growth rate from the first quarter to the second quarter was
10.1% in 2016, 17.0% in 2017, and 5.5% in 2018. The growth
rate from the third quarter to the fourth quarter was 21.0% in
2016, 21.4% in 2017, and 7.6% in 2018. Some of the increases

in the numbers of likes were apparently related to promotional
activities during festivals, as well as interactions with fans. For
example, fan interaction activities were intensified during the
Chinese New Year and Christmas season.
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Figure 2. Cumulative numbers and quarterly growth rates of likes on the Facebook fan page from 2016 to 2018. Q: quarter.

Discussion

Principal Findings
Our main finding is that a public medical center in Taiwan such
as ours can, through the efforts of a branding team led by top
administrators, gain Facebook fans. We attained the highest
number of Facebook fans among medical centers in Taiwan,
with a 116.2% increase over 2 years. We believe that the factors
contributing to this success were (1) the interconnected
Facebook and hospital webpages, (2) active participation of the
branding team with timely provision of attractive posts and
videos, (3) strengthened interactions with online visitors, (4)
fast responses to users’queries and messages, and (5) increased
online streaming.

Functions of the Branding Team
With strong support from the top administrators, the branding
team was able to play a key role in implementing strategic
marketing functions. We identified several distinguished medical
services as strategic features through interdepartmental
communications. Results suggested that, in this digital era,
targeting social media is an effective approach for promoting
health consumer education, health care group communication,
and brand awareness. Our Facebook audience not only came
from the general public, but also from strategically invited peer
support groups and primary physicians. Given the importance
of brand management and extraction of associated values, health
service organizations should diligently attend to branding
initiatives. Enhanced values can be derived by addressing
nontraditional brand elements that provide unique opportunities
to facilitate institutional viability and vitality [23].

Hospitals use the Facebook platform as an inexpensive way to
educate people on topics of health and well-being, and to
communicate different types of information and news to the
general public. Based on more than 1700 Facebook posts from

17 hospitals in the United States, Kordzadeh and Young [24]
identified 13 unique health social media post themes and
classified them into 3 thematic groups that included announcing,
sharing, and recognizing activities. The most frequently used
theme was the sharing of health information, which appeared
in 35.8% (424/1184) of the posts. Such posts provided health
tips and advice to community members [24]. In our study, we
classified 14 themes into 5 groups: innovative service, activity
information, media reports, health education information, and
patient gratitude letter. In 2016, the most popular post theme
was media reports. The main reason is that this information was
generally linked to television news reports rather than plain-text
posts. Since 2017, for proposing innovative service, health tips
and advice were strategically posted in various forms, such as
online streaming or videos. Due to the good strategy, innovative
service became the most popular post theme. The number of
likes for health education information remained the lowest for
all 3 years. The main reason may be related to the plain-text
form by which the theme was posted. At present, we are
systematically replacing plain texts with more interesting online
streams or videos.

In addition, to expand our brand and intensify fan interaction,
we sent branded gifts such as management books we had
published, as well as mugs, ties, purses, and pens carrying our
hospital logo, during online streaming. Since many people
nowadays prefer watching videos to reading texts, the branding
team decided to improve video streaming in real time and to
strengthen links to other online media. Probably as the
consequence of the above measures, the number of likes rose
to make ours the most popular Facebook fan page among all
medical centers in Taiwan.

Special Features of Our Facebook Page
Using social media not only promotes marketing, but also
upgrades care for patients and their families, enhances health
consumer education, advances medical research, and expands
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brand awareness [25]. Facebook pages also serve as a tool for
patient empowerment and allow for intercommunication
between physicians and patients. Given the high volume of
posts, it is imperative that the information provided be accurate
and in accordance with the medical advice of physicians [26].
Other studies used Facebook for disease surveillance [27] and
health interventions [28]. Facebook likes can reflect users’
preference, and thus can help predict health-related behaviors
[29,30]. A previous study in 2014 reported that 99.4%
(3351/3371) of hospitals in the United States had established
Facebook pages. The use of social media varied according to
the different characteristics of hospitals such as their size, urban
location, and whether they were private nonprofit or teaching
hospitals. All these factors affected their levels of activity on
Facebook [18]. Another study of 12 Western European countries
in 2012 found that 67.0% (585/873) of their hospitals had
Facebook fan pages [31].

The penetration rate of Facebook in Taiwan is 82%, which is
the highest in the world [32]. Despite this, only 51.1% of the
hospitals have official Facebook fan pages. Furthermore, in
comparison with other commercial Facebook fan pages, the
numbers of likes are relatively low on hospital Facebook fan
pages in Taiwan [22]. Social media is cheaper than conventional
marketing, but its effects are enormous. For public hospitals
with a restricted marketing budget, promotion through social
media is a good investment approach. To strengthen hospital
branding and to synchronize with the latest news, our results
showed that Facebook and the hospital website are better
interconnected. In addition, for better results, information should

be posted quickly, within hours of events, and query comment
messages should be answered as soon as possible.

Limitations
Our study provided insights into the ways our hospital had
established a special team to promote branding by recruiting
fans to our hospital Facebook page. However, our study had
the following limitations. First, we reported and analyzed the
methods of only our own hospital, and did not collect data from
other hospitals for comparison. Second, social media and
channels are changing rapidly. The use rate of different social
media in 2019 could have been different from 2017. We have
already expedited the construction of a LINE group in our
hospital because of its increasing popularity over Facebook.
Third, our Facebook fan page was established in 2012, while
we obtained the reference data only in 2016 when we first started
our Facebook drive. Fourth, since in Taiwan Facebook and
mobile phones had been gaining in popularity from 2016
onward, we implemented these strategies for only 3 years.
Details on longitudinal trends remain to be studied.

Conclusions
Our branding team, led by the hospital’s top officers,
successfully implemented several strategies that achieved the
most popular Facebook fan page among Taiwan hospitals.
Strategies we used were powerful in providing information on
time and in promoting better medical services. Our unique
experience in Facebook management may lay the groundwork
for hospitals’ use of social media platforms to improve patient
interactions and health care outcomes.
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Abstract

Background: Mapping out the research landscape around a project is often time consuming and difficult.

Objective: This study evaluates a commercial artificial intelligence (AI) search engine (IRIS.AI) for its applicability in an
automated literature search on a specific medical topic.

Methods: To evaluate the AI search engine in a standardized manner, the concept of a science hackathon was applied. Three
groups of researchers were tasked with performing a literature search on a clearly defined scientific project. All participants had
a high level of expertise for this specific field of research. Two groups were given access to the AI search engine IRIS.AI. All
groups were given the same amount of time for their search and were instructed to document their results. Search results were
summarized and ranked according to a predetermined scoring system.

Results: The final scoring awarded 49 and 39 points out of 60 to AI groups 1 and 2, respectively, and the control group received
46 points. A total of 20 scientific studies with high relevance were identified, and 5 highly relevant studies (“spot on”) were
reported by each group.

Conclusions: AI technology is a promising approach to facilitate literature searches and the management of medical libraries.
In this study, however, the application of AI technology lead to a more focused literature search without a significant improvement
in the number of results.

(Interact J Med Res 2020;9(1):e16606)   doi:10.2196/16606

KEYWORDS

artificial intelligence; literature review; medical information technology

Introduction

Mapping out the research landscape around a project is time
consuming and often frustrating, as the sheer size of published
data is often impossible to read and understand, much less be
put in context. To overcome these challenges, the current
scientific standard is a systematic literature review using
standardized methodology in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analysis) guidelines [1] and the Cochrane regulations [2].
This process is thorough and reliable; however, it also requires
a significant amount of time and resources. To overcome these

limitations and make literature searches more effective, a
promising approach is the application of artificial intelligence
(AI) technology, which can screen vast amounts of data faster
and more efficiently than a human researcher. When founded
in 2016, the IRIS.AI search engine was the first application
addressing the problem of screening vast amounts of scientific
literature using AI. Other promising formats have emerged since
then, like Google's new AI service Talk to Books [3]; however,
IRIS.AI is still the only application that exclusively caters to
the scientific field.

The current topics of interest for our research group are virtual
reality (VR) and augmented reality (AR) in surgery. VR and

Interact J Med Res 2020 | vol. 9 | iss. 1 |e16606 | p.43http://www.i-jmr.org/2020/1/e16606/
(page number not for citation purposes)

Schoeb et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

mailto:dominik.stefan.schoeb@uniklinik-freiburg.de
http://dx.doi.org/10.2196/16606
http://www.w3.org/Style/XSL
http://www.renderx.com/


AR are new technologies with a high potential for application
in the medical field. Besides use in diagnostic imaging
applications and the facilitation of minimally invasive
procedures, the implementation of these technologies can
substantially improve medical education, particularly when it
comes to teaching practical tasks. Many studies and projects
have been conducted on this topic; however, more research and
development work is necessary to routinely implement those
technologies into medical education. To investigate the most
promising approaches and questions pertaining to the
implementation of VR and AR, intensive literature research is
necessary. The intention of this study was to evaluate the
commercially available AI search engine IRIS.AI in the
application of medical literature research on these topics.

Methods

Study Design
To evaluate the AI search engine, we gathered surgery experts
from different specialties (ie, general surgery; ear, nose and
throat surgery; neurosurgery; orthopedics and trauma surgery;
and urology), information technology (IT) experts, and medical
engineers to perform a systematic literature search on a specific
scientific question in a predefined time frame. Participants were
randomized to three different teams. All literature research was
done in a 1-day event, and the three teams competed for the
best overall result. All participants were provided similar
computers for the study, and all search activities were performed
at the same location. Communication between the different
teams was not permitted. This format, called a “science
hackathon” by IRIS.AI, was originally applied in the IT industry
with the goal of finding a solution to a programming challenge.
This format has been adapted for multiple fields, including
scientific purposes and general topics such as marketing [4].

Group Participants
A total of 17 scientists with expertise in medical education,
surgery, IT, or engineering took part in the literature research.

One participant cancelled on the day of the event and prevented
an even distribution of group members. All scientists had an
extensive background in scientific research and, therefore, a
high proficiency in literature research using scientific databases.
We recruited participants through public announcements and
information given to collaborating research groups and institutes
(Multimedia Appendix 1). All participants of this study
consented to participate. The need for ethical approval was
waived since no personal data was used in this study. The
participants were divided according to their field of expertise
to ensure an even distribution of medical and engineering
experts. They were then randomly assigned to one of three
groups. A detailed description of the group members’ scientific
backgrounds can be found in Multimedia Appendix 2. This
resulted in two groups with 6 members and one group with 5
members. After the groups were determined, one was randomly
designated as the control group without access to AI technology.

Literature Search
The IRIS.AI search engine can understand key concepts of a
given scientific article and can search for relevant data that is
similar or connected to the article by using an AI algorithm.
The search results are displayed in a visual map divided in
subcategories related to the main topic (Figure 1). A detailed
description on how the AI software operates can be found at
the website of the providing company (https://the.iris.ai/).
Research time was limited to 5 hours and divided into two
research sessions. All groups were instructed to document their
research results in a standardized format using a report form
(Multimedia Appendix 3), which was issued prior to the
commencement of the research time. In addition, searches were
monitored using a key-logging program on the search computers,
and remote surveillance was used on the PC screen. The control
group used Google Scholar, Web of Science, and PubMed in
their literature research.

Figure 1. Screenshot of a search result “map” created by the IRIS.AI artificial intelligence research assistant. AR: augmented reality.
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Definition of Research Task
All participants were issued a written problem statement at the
beginning of the event with a clearly defined research task
(Multimedia Appendix 4). The general question was: “What
research and development work is necessary to build a ‘ready
to use’ adaptive augmented reality (AR) system for surgeons
to teach surgical residents how to perform a surgical procedure?”
The three groups were asked to focus their literature search on
the following three main problems defined by the posed
question: (1) the recognition of reality such as anatomy or
surgical instruments, which is necessary to fulfill the task of
supporting a surgical resident; (2) the hardware necessary to
provide the proposed system such as voice guidance or AR
glasses; and (3) the pedagogical concept behind an AR system
that “teaches” a surgeon how to perform a surgical procedure
“step-by-step”. The researchers were asked to find literature on
the potential solutions to these problems, the application of
similar approaches, and the capability of available technologies.
Additionally, they were asked to find conceptual studies on how
to combine available technologies.

Documentation of Results
Before the research time ended, all groups were asked to
document their research results using a standardized report form
(Multimedia Appendix 3). In addition, the groups were supposed
to differentiate between the three main problems and sort their
results on the report form accordingly.

Final Evaluation
A committee of three experts with backgrounds related to the
posed scientific question evaluated and ranked the search results
according to scientific quality and quantity criteria using a
standardized scoring sheet (Multimedia Appendix 5). The
experts included a urological surgeon with experience in medical
and surgical education, a software engineer with specific
background in the field of AR technology, and an engineer in
charge of research and development at a large medical
technology company. The results of the quantitative and
qualitative evaluation were added to a final score, and teams
were ranked accordingly (Multimedia Appendix 6).

Results

All participating teams were able to detect literature relevant to
the topic. The first team, using the IRIS.AI search tool, listed
13 relevant papers on their score sheet, which were all judged
as relevant for the proposed topic. The quality of the found
studies was ranked very high, with a total score of 27. Multiple
studies applying AR in surgical fields were detected, which
shows that AR can provide an accurate visual representation of
anatomical structures and can be a helpful tool during surgical
procedures [5-10]. The second team supported by AI listed 15
relevant papers, but only 8 were found as related to the field by
the judges. The quality of the ranked articles was awarded with
19 points. The literature review performed by this team followed
a problem-oriented strategy that focused directly on researching
the challenges proposed by the scientific question and the
potential solutions available in the literature. Regarding the
perception of reality and the tracking of deformable objects,

available technology was detected, which technically addresses
the challenges of an adaptive AR system for intraoperative
guidance, but the necessity of high computational power and
the limited reliability are still challenges that need to be
addressed before a clinical use is possible [11-13]. The control
group listed the highest number of results with 46 identified
scientific studies, but only 10 studies were found to be related
to the field. The quality of the studies was graded with a total
of 25 points. This group provided a broad selection of literature
with an overview of the capabilities of existing technologies
for intraoperative support of the operating surgeon, as well as
the limitations and problems that need to be addressed when
implementing the proposed system into clinical practice. In
total, 20 relevant scientific studies were identified throughout
the event covering all aspects of the question. Of those 20
studies, the AI groups contributed 7 findings each, while the
control group contributed 6 studies. Final evaluation of the study
content showed a result of 5 highly relevant studies (“spot on”)
in each of the groups, which suggests a more focused search
strategy through the application of AI. The final scores were 49
and 39 points out of 60 for AI groups 1 and 2, respectively, and
46 points for the control group. Data from all relevant studies
was extracted, structured, and divided by search teams. All data
are presented and summarized in a descriptive manner in
Multimedia Appendix 6.

Discussion

This study was, to our knowledge, the first experiment in the
medical field using a science hackathon format and an AI tool
to perform a literature search. Both AI groups showed similar
quantitative results, but the quality differed between these groups
which lead to a difference in their total scores, with a score of
27 points for AI group 1 and a score of 19 points for AI group
2. The control group showed a similar degree of quality as AI
group 1 with 25 points awarded, but only 10 of the 46 studies
found were categorized as related to the field. AI has been an
expanding research area in the last decade, and AI programs
have been implemented in various fields, including the medical
practice [14]. However, little research has been done on the
topic of applying this technology to facilitate literature research.
Conventional literature search engines like Google Scholar and
PubMed are able to perform key word searches as well as full
text searches to some extent, but their ability to recognize
similarities is limited to search phrases, available publication
titles, or abstract contents [15]. AI, as used by IRIS.AI, has the
potential to “understand” the posed research question as well
as the screened scientific articles, thus providing the opportunity
to filter out the relevant data more effectively. According to the
2015 report [16] of the International Association of Scientific,
Technical, and Medical Publishers, approximately 2.5 million
scientific papers are published per year, and there are
approximately 28,000 active scholarly peer-reviewed research
journals. Therefore, a more effective way to perform literature
research is highly relevant. In this study, experienced scientific
professionals were asked to perform a comprehensive literature
review on the question of AR in surgery by applying the
artificial search engine of IRIS.AI. When evaluating search
results, we focused on the quantity of the relevant articles as
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well the quality of the results, following the recommendations
found in existing literature for the comparison of literature
search engines [15,17,18]. Although all participating teams
were able to retrieve relevant data on the topic, the results
indicate that the application of AI has the potential to focus a
scientific search more directly on relevant data and decrease
the time necessary to screen the retrieved articles for the actual
information needed. Both AI groups showed a significant
difference in quality of the detected results, but the AI
technology did not provide an increase in search quality. Our
study, however, does have some limitations to be considered.
First, although all teams were comprised of experts with similar
backgrounds, individual differences in know-how and skill can
never be entirely excluded, and might pose a bias since only a
small sample size of three teams was provided. Second, the
qualitative evaluation of search results and the categorization
of “relevant” results performed by three judges of high expertise
in the relevant fields has the potential to be subjectively biased,
and individual preference of the judges in the evaluation can
never be entirely excluded. However, to our knowledge, no
completely unbiased tool is available. Third, all participants
had no previous contact with the IRIS.AI search engine, whereas

extensive experience in literature review was present in all
participants. Therefore, pre-existing individual preference for
certain search engines and a high degree of familiarity in their
use were potential biases. Last, although it provides access to
most major research databases, the full text access to some
databases is not available for the IRIS.AI tool, which poses a
potential barrier for the retrieval of relevant information.

This study found a lot of relevant research data on the proposed
topic of the development of an adaptive AR system for surgeons
to teach surgical residents how to perform a surgical procedure,
which makes the format of a science hackathon a useful research
tool to gain a fast and effective overview of the literature
available for a certain topic.

AI technology is a promising approach to facilitate literature
research and comparable to current conventional search engines.
In this study, the application of AI technology lead to a more
focused literature search without, however, a significant
improvement of search results. The format of a scientific
hackathon is an efficient tool for literature research, and provides
scientists a faster method to gather relevant literature compared
to conventional review methods.
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Abstract

Background: A minimum standard based upon consensus decision making recommends a core set of tinnitus-specific health
complaints (outcome domains) that should be assessed and reported in all clinical trials as this enables comparisons to be made
across studies as well as data pooling for meta-analysis.

Objective: This study aimed to further clarify how the outcome domain concepts should be defined for 5 of the core set: tinnitus
intrusiveness, sense of control, acceptance of tinnitus, concentration, and ability to ignore. This step requires a clear and fully
elaborated definition for each outcome domain, moving from an abstract or a vague concept to an operationalized and measurable
health-related construct, so that a suitable measurement instrument can then be identified.

Methods: A series of 5 focus group–style semistructured discussions were conducted via a Web-based discussion forum, each
open for 2 weeks and ending with a vote. The participants included 148 tinnitus experts who completed a preceding e-Delphi
survey that had generated the original set of minimum standards. The participants were health care users living with tinnitus,
health care professionals, clinical researchers, commercial representatives, and funders.

Results: The Web discussions led to a revision of all 5 original plain language definitions that had been used in the preceding
e-Delphi survey. Each revised definition was voted by 8 to 53 participants and reached the prespecified threshold of 70% consensus
for all except tinnitus intrusiveness. Although a single definition was not agreed upon for tinnitus intrusiveness, the majority of
participants shared the view that the concept should be sufficiently broad to encapsulate a range of subdomains. The examples
included tinnitus awareness, unpleasantness, and impact on different aspects of everyday life. Thematic analysis of the 5 Web-based
discussion threads gave important insights into expert interpretations of each core outcome domain, generating an operationalized
and measurable health construct in each case.

Conclusions: The qualitative data gathered during the Web-based discussion forum provided an important in-depth understanding
of the health concepts that had raised a debate during earlier face-to-face meetings. The descriptive summaries and definitions
provide sufficient operationalization of those concepts to proceed to the second stage of core outcome set development that is to
identify and evaluate suitable measurement instruments. This study supports the use of Web-based peer discussion forums in
defining health concepts.

(Interact J Med Res 2020;9(1):e14446)   doi:10.2196/14446

KEYWORDS

patient outcome assessment; treatment outcome; concept formation; qualitative research; patient participation; community
participation; stakeholder participation; Web social networking
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Introduction

Background
Chronic subjective tinnitus is a condition characterized by a
persistent auditory sensation (eg, ringing, whistling, hissing,
and buzzing) experienced only by the individual, with no
corresponding external sound or source. The characteristics and
impacts of tinnitus are highly variable from person to person
[1], and the outcomes reported in clinical trials of tinnitus
interventions are similarly diverse [2]. This prevents the
comparison of findings across trials and pooling data in
meta-analyses, leading to a waste of research resources and an
unreliable evidence base for making decisions about which
interventions are most effective [3].

The development of core outcome sets (COSs) can tackle this
issue by establishing a common standard and minimum set of
recommended core outcomes for use in clinical trials of a
specific condition or intervention type as well as for use in other
types of research and clinical audit [4]. The Core Outcome
Measures in Effectiveness Trials (COMET) handbook [5]
outlines guidelines for best practice in COS development and
advocates a 2-step approach to COS development. The first step
considers what condition-related complaints should always be
collected and reported. In this paper, the what is henceforth
referred to as an outcome domain. Once an agreement has been
reached regarding what should be measured, how those
outcomes should be measured is then determined [6]. This 2-step
process has the advantage of being able to define each outcome
domain so that it is understood by patients and clinicians in a

consistent way and also to identify gaps where further research
would be needed, for example, if an outcome domain is seen
to be of core importance but no adequate outcome measurement
instrument yet exists.

Research Leading up to This Study
The research reported in this paper is part of a longer-term
program by the Core Outcomes Measures in Tinnitus (COMiT)
initiative that aims to establish a COS for clinical trials assessing
interventions for chronic subjective tinnitus in adults [7]. The
first step of COS development has recently been completed by
the Core Outcome Measures in Tinnitus: International Delphi
(COMiT’ID) [7-12] study. This first step developed minimum
recommendations for what all tinnitus clinical trials should
measure. The methods included a series of international
electronic Delphi surveys and face-to-face consensus meetings
in which core outcome domains were defined for the 3 most
common tinnitus intervention types: sound, psychology, and
pharmacology-based approaches [11,12]. A total of 73 candidate
outcome domains were considered during this process and, for
each outcome domain, a plain language concept definition was
cocreated with patient and public representatives via qualitative
methods [8]. These domains and definitions were evaluated by
719 stakeholders with expertise in tinnitus, including both health
care users and professionals [10]. The result was an agreement
on 9 distinct core outcome domains across the 3 intervention
types [11], which is summarized in Figure 1 (adapted from
[11]). These core outcome domains were then ratified through
Web (email) votes opened to all of the original electronic Delphi
survey participants [11].

Figure 1. Graphic illustrating the Core Outcomes Measures in Tinnitus: International Delphi recommendations for core outcome domain sets for each
family of interventions widely available for chronic subjective tinnitus in adults. Core outcome domains highlighted in bold are those considered in
detail within this paper and represent 5 out of the 9 distinct domains.

Defining Symptom Concepts
In accordance with the COMET handbook [5], the second step
of COS development is to identify how each core outcome

domain should be measured. This step requires a clear and fully
elaborated definition for each, moving from an abstract or a
vague concept to an operationalized and a measurable construct.
This is emphasized by the consensus-based standards for the
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selection of health measurement instruments initiative [13] that
explains: “When selecting an outcome measurement instrument
for research or clinical practice, first the outcome to be measured
should be clearly defined... For example, when measuring a
broad construct such as health-related quality of life, it should
be clarified which subdomains are relevant for the target
population in the specific context of interest. Sometimes several
definitions exist for an outcome…Without explicitly defining
or describing the intended outcome, people may have different
ideas about it and interpret it differently.” A detailed definition
of the construct based on the specific area of health to which
the core outcomes are to apply is a prerequisite for selecting an
appropriate outcome measurement instrument [6]. The
definitions and interpretations of 4 of the 9 core outcome
domains (quality of sleep, mood, negative thoughts and beliefs,
and tinnitus loudness) reached agreement by health care users
and professionals during the COMiT’ID consensus meetings
and so did not require further exploration and elaboration [11].
Reviewing those meeting discussions was considered sufficient
to consolidate and finalize the definitions and conceptualizations
of those 4 core outcome domains (see Multimedia Appendix
1). In contrast, those same discussions had highlighted the need
for further work to specify and define the remaining 5 core
outcome domains. First, it became evident that there were
individual differences in the personal meaning attributed to
certain domains and a lack of consistency in how they were
understood by all stakeholders. Second, respondents made
decisions to support certain outcome domains on the condition
that their definition would be expanded to capture other outcome
domain concepts (as subdomains). The purpose of this study
was to specify and define these remaining 5 core outcome
domains.

This study used some important new knowledge relating to the
5 core outcome domains of interest that had been gathered
during the previous stakeholder discussions [11,12]. This can
be summarized as follows: For tinnitus intrusiveness, there were
a diverse range of interpretations about precisely what the
concept entails. Tinnitus intrusiveness is commonly measured
using a single-item numerical rating scale in which the concept
is not defined [2]. Attempts to measure tinnitus intrusiveness
as a construct using multiple questions assess a range of
subdomains such as tinnitus awareness, loudness,
unpleasantness, annoyance, and ability to ignore [14,15]. There
was some discussion about potential negative connotations and
misinterpretations of both acceptance of tinnitus and sense of
control. These domains were often discussed together and
compared with one another, but the exact relation and
association between the 2 was unclear. Similarly, ability to
ignore and concentration were often thought of as interacting
with each other and were considered broad concepts that
captured the essence of some of the other outcome domains that
had been set aside from the core set. Furthermore, differing
viewpoints emerged about whether ability to ignore should refer
to change in the tinnitus itself or refer to an individual’s personal
capabilities. Resolving these debates is required to reach a
common understanding of each construct so that it can be
operationalized and mapped onto appropriate measurement
instruments to ensure that the instrument has good content
validity [6].

Currently, there are no formal guidelines to assist COS
developers on how to further conceptualize and define outcome
domains [5,6], and so COS developers have proceeded using
different methods. For example, the World Health
Organization’s International Classification of Function,
Disability, and Health has been used as a general reference
framework for conceptualizing health-related quality of life in
chronic pain [16] and in rheumatic conditions [17]. To help
define atopic eczema flares, the Harmonising Outcome Measures
for Eczema initiative first conducted systematic reviews of the
literature [18,19] followed by a statistical evaluation of the
performance of instruments measuring 2 alternative definitions
of atopic eczema flares [20]. The first method relies upon
symptoms being linked to concepts in the reference framework,
whereas the second relies on a body of literature assessing the
construct of interest. Neither method is suitable for chronic
subjective tinnitus, where the core outcome domains of interest
do not map well onto the World Health Organization’s
framework [1] and are not represented by an adequate body of
literature [2].

Web-Based Discussion Forums in Core Outcome Set
Development Work
Although the uptake of Web discussion forums as a platform
for COS development is somewhat in its infancy, they have
been successfully applied to evaluate the face validity of a new
patient-reported outcome measure of treatment response in
vitiligo [21], to explore patient perceptions of proposed core
outcome domains for eczema [22,23], and to investigate patient
priorities for a COS for pediatric acute respiratory illness [24].
Web-based platforms are now growing in popularity within the
tinnitus research community, and self-help discussion forums
are starting to be used for recruitment [25] and research data
collection [26].

Aim
In summary, the aim of this study was to specify and define the
5 least well-defined core outcome domains recommended for
clinical trials evaluating the effect of sound-, psychology-, and
drug-based tinnitus interventions. The 5 core outcome domains
in need of discussion were (1) tinnitus intrusiveness, (2) sense
of control, (3) acceptance of tinnitus, (4) concentration, and (5)
ability to ignore, and these were to be explored using a
moderated Web discussion forum with representative
stakeholders from the COMiT’ID study. The goals were to
establish agreement on a single plain language definition
describing each of the core outcome domains and to gain a more
in-depth understanding of each concept that would then indicate
what sort of questions would need to be asked when assessing
each outcome.

Methods

Design
This qualitative study used a series of 5 focus group–style
discussions conducted via a Web discussion forum. The Web
discussion forum was chosen as a practical and cost-efficient
research method for engaging with a large and geographically
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distributed sample of participants, which could not be achieved
by face-to-face methods.

Each Web discussion focused on a single core outcome domain
that included tinnitus intrusiveness, sense of control, acceptance
of tinnitus, concentration, and ability to ignore. The discussions
were semistructured and ended with a voting phase that was
focused on the executive summary of the discussion and the
resulting concept definition, following recommendations by Im
and Chee [27].

This study was conducted under a substantial amendment to
the ethical approval originally granted for the COMiT’ID
electronic Delphi and consensus studies by the West
Midlands—Solihull Research Ethics Committee and Health
Research Authority (reference 17/WM/0095, March 2017). This
amendment was approved on September 18, 2017.

Recruitment and Participants
All registered COMiT’ID participants were invited by email to
join the Web discussion forum. We had taken a number of steps
to safeguard the relevant expertise (and hence
representativeness) of these participants, and the details are
published elsewhere [8,12]. We did not contact those who had
explicitly withdrawn, and so 627 individuals were invited from
a total of 641 unique individuals who had registered [10].
Regular updates via twitter [28], direct email, and at the
international Tinnitus Research Initiative conference in March
2018 continued to encourage registration throughout the study.

The invitation and reminder emails contained a link to the
discussion forum website [29] and a verification code that was
required to register an account on the website. The code
maintained privacy and security, ensuring that only those
individuals who registered for the electronic Delphi survey were
able to access the forum.

Eligible participants included members of the public with lived
experience of tinnitus, health care practitioners, clinical
researchers, and commercial representatives or funders. All the
participants were targeted using a purposive sampling approach
and had signed a self-declaration statement confirming that they
met our eligibility criteria for having expertise on tinnitus. For
full details see previous studies by Hall et al [11,12].

Procedure

Design of the Web-Based Discussion Forum
The website for the discussion forum was developed in
partnership with the Tinnitus Hub [30]. Tinnitus Hub is a
nonprofit organization that provides peer-to-peer support for
those living with tinnitus and connects health care users with
professionals conducting research. Tinnitus Hub hosts a peer
support forum called Tinnitus Talk [31] that is one of the largest
international tinnitus discussion forums and was selected for
our research forum for its widespread reputation, secure

platform, anonymity, and proven track record of engagement
by the tinnitus community. This latter reason is particularly
important given that people with tinnitus are older adults [32]
who may be less familiar or comfortable with using Web
discussion forums [33].

The Tinnitus Talk platform offered a number of positive design
features well suited to the research aims and encouraging active
engagement in the discussion. The participants could be
individually distinguished, but their anonymity was preserved
through the use of a pseudonym rather than their true name.
The posts were automatically ordered chronologically, which
allowed the discussion to be read as a conversation. A direct
reply feature quoted the original post, avoiding the need to scroll
back and forth through the discussion, and sent a notification
to the author of the original post, nudging them to return to the
forum and encouraging a natural flow back and forth, similar
to face-to-face conversation. The participants could not alter
their responses after posting but could add further comments
to clarify or change their opinions.

Instructional videos were created to improve usability regardless
of experience in Web discussion forums and technical ability.
An introductory video on the homepage [29] guided participants
through how to register and create an account (see Multimedia
Appendix 2). Once logged in, a second video guided participants
on how to write posts, reply to others, and set email notifications
(see Multimedia Appendix 3).

Overall, 3 informational threads were open throughout the study:
(1) an Introduction, which set out how the forum would run,
with recommendations on how to take part, (2) Guidelines and
Ground Rules, which stipulated rules such as respect for one
another’s opinions and expertise, and (3) Tech Support FAQ,
which provided advice and solutions for common technical
problems that might be encountered while using the Web forum.
All participants were encouraged to read these threads and post
a reply to practice using the forum software interface and to
confirm that they had understood and agreed to follow the
ground rules.

In addition, 5 further threads were used for each of the 5 focus
group–style discussions, one for each core outcome domain
(Figure 2). Individual threads overlapped in time so that the
total discussion period was 6 weeks (Figure 2). All discussion
threads were always visible, but they remained locked until the
advertised opening date. The first discussion thread opened 2
weeks after the invitation email. Thereafter, 1 discussion thread
opened each week. Discussion threads were open for 2 weeks,
with semistructured discussion over 10 days and then a
moderator-led summary and voting. Individual threads were
purposefully ordered according to our expectation that
engagement would be greatest during the middle of the study
period. Therefore, we chose to place those outcome domains
that had generated the widest debate across weeks 3 and 4.
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Figure 2. Timeline illustrating the design of the Web discussion forum, with dates indicating the duration of each discussion topic. The Core Outcome
Measures in Tinnitus International electronic Delphi survey was in its final (voting) stage at the launch of the forum. FAQ: frequently asked questions;
Feb: February; Mar: March; Tech: technology.

Methods for Reaching Agreement
All 5 discussion threads started with a reminder of the plain
language definition for the outcome domain given during the
electronic Delphi survey [8,9]. Most of the 2-week period
comprised the semistructured discussion (see Multimedia
Appendix 4) with a series of questions and discussion prompts
that followed the natural flow of the conversation as much as
possible. Throughout the semistructured discussion, participants
were encouraged to not only answer the questions and discuss
the concepts but also to suggest revisions for the plain language
definitions.

The moderator then gave a brief executive summary of the
discussion and proposed a final revised plain language
definition. Wherever possible, the revised plain language
definition was proposed, refined, and supported by participants
during the discussion. Where this was not possible, the
moderator developed a revised plain language definition based
on the key themes raised during the discussion. These key
themes were identified by a preliminary qualitative analysis of
the discussion content conducted by the independent moderator
as the discussion was unfolding.

Participants were asked to cast their vote according to 4 options:
(1) agree with both the summary and definition, (2) agree with
the summary but not the definition, (3) agree with definition
but not the summary, and (4) disagree with both the summary
and definition. Those who disagreed were asked to explain their
reason and to recommend any changes. The Web platform used
for the forum restricted voting to holding 1 per discussion thread.
So, in cases where there was more than one plain language
definition, participants were asked to choose their preferred
definition. Any disagreements with the summary were collected

in the form of written viewpoints instead of an actual vote.
Consistent with the preceding electronic Delphi survey, at least
70% agreement across respondents was considered the threshold
for accepting the summaries and definitions [5,8].

Moderation Style
Each discussion was led by an independent moderator (AH)
who had experience in leading focus groups and had not been
involved in earlier stages of COMiT initiative work or
experienced tinnitus herself. However, she did undergo a period
of familiarization with the work conducted to date, including
listening to recordings of the face-to-face consensus meetings.
The moderating style was flexible, becoming more or less active
depending on the degree of participant engagement. The aim
was to foster a natural conversation style between participants
as would happen during a face-to-face focus group. The most
desirable style of conversation was one in which participants
clearly explained and responded to one another’s personal
perspectives to reach a shared understanding. Posting of
monologues or isolated messages to the moderator was
discouraged. To promote this desired style of discussion, the
moderator posed carefully worded (ie, nonleading) questions
to encourage participants to elaborate and to give specific
examples where more detail would be useful. The moderator
also regularly reemphasized the key questions and topics to
cover, reinforcing and thanking participants for their
contributions and bringing them into conversation with one
another on occasions when they had shared either similar or
contrasting perspectives. When disagreements or tension arose,
the moderator reminded participants of the purpose and context
of the discussion forum and the ground rules.
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The moderator also maintained a high degree of contact with
participants to prompt and remind them of the structure and
next stages of the procedure. For example, reminder emails
were sent to highlight the next discussion thread opening and
to encourage voting before a discussion thread closed. In
response to participant feedback, the moderator updated the
first post in each discussion thread so that it summarized each
key question asked in the forum, with hyperlinks to the
corresponding post. The intention was to ease the burden on
participants, allowing them to make informed contributions
without necessarily needing to read every single post in the
thread.

Analysis

Executive Summary and Plain Language Definition
The first stage of the qualitative analysis relating to tinnitus
intrusiveness, sense of control, acceptance of tinnitus,
concentration, and ability to ignore was to generate a brief
executive summary and, if needed, to revise the plain language
definition for each of these outcome domains. These outputs
were generated while the discussion thread was open so that
they could be used in the Web-based voting phase.

The moderator (AH) prepared each executive summary to
address 3 aspects of the discussion. One aspect of the discussion
concerned key concepts that were discussed and new themes
that emerged. The moderator determined what was key based
upon themes that were most often mentioned and talked about
by participants, and what appeared to be most relevant to the
study aim. The second aspect concerned any recurring themes
or strongly dissenting concerns that might necessitate a revision
to the plain language definition. The third aspect concerned
views where a concept for one core outcome domain seemed
to converge with another concept that had previously been set
aside from further discussion (either during the electronic Delphi
survey or consensus meeting) [11]. The executive summary was
written in such a way that a vote of agreement indicated support
for all 3 aspects. These 3 discussion points might reasonably
necessitate a revision to the plain language definition. Where
possible, the revised plain language definition used phrases
given by the participants. In cases where participants had offered
multiple definitions, the moderator selected the one that
appeared to reflect the majority’s viewpoint. If this was not
possible, then all of the candidates were asked to vote.

In-Depth Understanding of Each Concept
In addition to the moderator-led executive summary, thematic
analysis was applied to a download of the entire 5 discussion
threads conducted by 2 analysts (AH and MK). MK provided
an independent perspective as he was naïve to the project. The
2 analysts independently examined each discussion thread
separately and, in the order, that they took place. Methods for
thematic analysis followed Braun and Clarke’s 6-stage
framework [34], and qualitative analysis was conducted using
NVivo Pro 11 software (QSR International Pty Ltd, version 11).
The text was read several times for familiarization before it was

coded. Emerging themes were identified by grouping codes,
and they were then refined and defined through an iterative
process. Coded text segments provided the evidence
corresponding to each theme. Once they had completed this
process independently, the 2 analysts met together with the
principal investigator (DAH) to compare their independent
analyses and codebooks, with the intention of identifying and
validating key themes to be reported for each outcome domain.
To achieve this, similar themes were merged, any discrepancies
were resolved, and those themes most relevant to the study
objectives were identified.

Results

Participants and Engagement
Of the 627 individuals invited, 251 registered for the Web
discussion forum, leading to a recruitment rate of 40.0%
(251/627). Of these 251 participants, 119 submitted one or more
posts to the discussion forum. Henceforth, these are referred to
as discussants. An additional 29 participants did not submit any
posts but took part by voting in at least one of the discussion
threads, leading to an engagement rate of 59.0% (148/251). To
preserve anonymity, we did not request information about
stakeholder group membership. However, many discussants
freely disclosed their stakeholder affiliation in the content of
their posts. Although these data are indicative not definitive,
53.7% (64/119) participants identified themselves as health care
users living with tinnitus and 25.2% (30/119) as professionals,
and the remaining 21.0% (25/119) were unknown.

Similar degrees of activity were sustained across the 5 discussion
threads (Table 1). Inevitably, some discussants were more active
than others, but no individuals sought to dominate the
conversation. Some held strong personal viewpoints, for
example, “The reason I feel strongly about the negative impact
side of intrusiveness is from my personal experience of tinnitus.”
However, these tended to be internally regulated by the forum
discussants, for example, “I don't think you can compare one
set of experiences to another fully because of the wild variety
of coping strategies that people will use.” Although the number
of posts and discussants was broadly equivalent across the 5
discussion threads, the number of voters was markedly low for
concentration, perhaps because it was the first thread and
participants were still familiarizing themselves with the structure
of the forum discussions and with the limited time window
available for voting. The number of voters were also relatively
low for tinnitus intrusiveness. The possible reasons for this are
less clear, but several speculations can be offered. For example,
the voting options for tinnitus intrusiveness required participants
to choose between several potential definitions rather than
simply agree or disagree with a single definition, and this
different voting process may have been less appealing or
confusing to participants. For example, 3 discussants very active
in the forum when the vote was open preferred to share their
view by submitting multiple written posts that commented on
the voting options available rather than casting a vote.
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Table 1. Participant activity across the 5 discussion threads evidenced by the total number of posts, number of unique individuals who submitted posts
(discussants), and the number of unique individuals who voted (voters). Note that the number of posts includes those submitted by the moderator.

Number of participants in each discussion threadParticipants (type)

Ability to ignoreConcentrationAcceptance of tinnitusSense of controlTinnitus intrusiveness

145142147133160Posts

4749544449Discussants

448533320Voters

The level of activity on the Web discussion forum is plotted in
Figure 3 across the relevant 8-week period from the first email
invitation being distributed to the closure of the last discussion
thread. This displays that engagement was sustained fairly

consistently throughout the procedure and demonstrates the
benefit of sending reminder emails and regular updates via other
social media.

Figure 3. Graph showing the number of user registrations and forum posts over the 8 weeks, from the initial invitation email to closure of the final
discussion thread. The hashtag symbol (#) indicates the first mass invitation email, and asterisk symbols (*) indicate subsequent reminder emails.
Reminders generally coincided near the start and midway through each discussion thread but were required less toward the end of the study. Apr: April;
Feb: February; Mar: March.

Executive Summaries and Plain Language Definitions
The executive summaries created from each Web discussion
forum are presented in Multimedia Appendix 5, and the plain
language definitions and percentage of supporting votes are
presented in Table 2. Table 2 also includes expansions to each
concept with regard to which subdomains should be included
in the operational definition, as recommended by participants
in the discussion forum. Subdomains denoted as (maybe) are
those suggested by a few of the discussants only and so are not
critically important to include in the operational definition.

In the preceding consensus meetings, what constitutes tinnitus
intrusiveness had generated the widest debate, and this was also
true for the Web discussion forum. Several different versions
of a definition were proposed but none seemed to gain majority
support. A total of 7 alternative versions were put to the Web
vote, but none reached the required 70% agreement to be able
to conclude that a consensus had been reached. These different
views on what tinnitus intrusiveness means for a person with
tinnitus were consistent with the numerous suggestions to
broaden its description to encapsulate other domain concepts

such as the impact on different aspects of life, unpleasantness,
and annoyance (Table 2).

It was a recurring theme during both the consensus meetings
discussing sound-based and psychology-based interventions
that sense of control and acceptance of tinnitus might converge
onto a similar concept, along with the set aside domain coping.
The Web discussion forum gave greater clarity on the distinction
between these 2 core outcome domains. There was consensus
that sense of control refers to the feelings achieved once a
treatment or coping strategy has been found that provides relief,
whereas acceptance of tinnitus refers to the general feeling of
being at peace with the tinnitus and no longer fighting against
it. Some of the discussants indicated a temporal order whereby
acceptance might follow the (re)gaining of a sense of control.
Although these 2 concepts are undeniably related, the definition
for a sense of control perhaps encapsulates a situation-specific
feeling that is related to actively managing the tinnitus, whereas
the definition for acceptance of tinnitus encapsulates a more
general feeling about letting go of the resistance to and distress
caused by the tinnitus.
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Table 2. The plain language definitions for each of the final core outcome domains, and percentage of voters who supported the revised plain language
definition where this was changed during the course of the Web discussion forum.

SubdomainsNumber of agree-
ments among vot-
ers, n (%)

Revised plain language definitionOriginal plain language
definition

Outcome domain

Noticing the sound of
tinnitus is there and it is
invading your life or your
personal space

Tinnitus intrusiveness

(n=20)a
••• Tinnitus awareness7 (35)The extent to which tinnitus in-

vades your life, stresses you in
daily situations and prevents you
from doing things you want to do

•• Tinnitus unpleasantness3 (15)
• •4 (20)b Impact on individual activities

• Impact on social life
• The unacceptable and unwelcome

interference of internal head and
body noise heard only by the indi-
vidual

• Impact on relationships
• Impact on work (maybe)
• Annoyance (maybe)

• Being acutely aware of the sounds
of tinnitus, feeling that it is invad-
ing your life or your personal
space, changing your thoughts or
actions and negatively impacting
on your life

Whether or not you feel
you have a choice in how
to manage the impact of
tinnitus and feelings
caused by tinnitus

Sense of control

(n=33)a
••• Coping27 (82)Feeling that you have effective

options for managing the impacts
of and feelings caused by tinnitus,
through an understanding of your
condition, learned strategies,
and/or available resources

Recognizing that tinnitus
is a part of your life
without having a nega-
tive reaction to it

Acceptance of tinnitus

(n=53)a
••• N/Ac44 (83)Recognizing that tinnitus is a part

of your life and staying neutral
toward it in both thoughts and ac-
tions

Ability to keep your atten-
tion focused

Concentration (n=8) ••• Impact on work (maybe)8 (100)The ability to keep your attention
focused on whatever you wish

Ability to continue as
normal as if tinnitus were
not there

Ability to ignore
(n=44)

••• Conversations35 (80)The ability to continue as if tinni-
tus were not there • Listening

aNumber of voters.
bSynthesized from comments made by 4 (20) voters who could not choose between the given definitions.
cNot available.

Similarly, the Web discussion forum gave greater clarity on the
distinction between concentration and ability to ignore. There
was consensus that concentration refers to the ability to focus
on a specific task or activity that requires full attention, whereas
ability to ignore describes the capacity to focus away from
tinnitus in most if not all situations. Some of the discussants
suggested that ability to ignore may be more relevant to
low-demand tasks, whereas concentration may be more relevant
to high-demand, complex tasks.

In-Depth Understanding of Each Health Concept
The themes emerging from the discussion thread under each
core outcome domain are reported in this section (but in no
particular order).

Tinnitus Intrusiveness
Overall, 2 major themes emerged from the discussion thread:
one highlighting the importance of the negative impact of
tinnitus on everyday functioning and another highlighting the
strength of its negative emotional impact.

Negative Functional Impacts of Tinnitus, Not Just
Awareness of Its Presence
A prominent debate concerned whether the concept of tinnitus
intrusiveness should reflect the ongoing presence of tinnitus
and the individual’s awareness of it, or whether it should go
beyond this to capture the negative impacts of tinnitus on
everyday life. Although the discussants’ initial preferences
seemed divided, by the end of the discussion thread, the
overwhelming majority of posts supported the latter
interpretation. For example, to argue against awareness of the
presence of tinnitus, one discussant said: “it’s not the tinnitus
itself that’s the problem it’s the fact that it’s invasive and having
invaded it causes problems—specifically that it makes doing
certain things (sleeping, socialising, whatever) either less do-able
or at least less enjoyable.” (This participant later stated that they
had meant to use the word “intrusive” rather than “invasive”).

The course of the discussion was guided by the ultimate
objective of measuring tinnitus intrusiveness to assess whether
an intervention is effective. For example, to argue in favor of
the negative impacts, 1 discussant said:
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I know it’s possible to have noticeable but not
disabling tinnitus... A treatment should aim to combat
the negative effects. Begs the academic question of
whether a treatment might work for people for whom
tinnitus was never a problem, just something they
noticed.

Consistent with this, discussants voiced support for tinnitus
intrusiveness including facets of at least 3 other functional
outcome domains (impact on individual activities, impact on
social life, and impact on relationships). These had previously
been agreed as critically important during the electronic Delphi
survey, but had been set aside from the final core outcome
domain sets. For example, 1 discussant wrote: “By its very
nature, tinnitus can ‘intrude’ anywhere so the core outcome of
‘intrusiveness’ could quite easily apply to all of the impact
outcome domains.”

Negative Emotional Impact and Its Potency
Another prominent theme concerned the emotional reaction to
the intrusiveness of tinnitus. Discussants emphasized the
potential for extreme suffering by describing how insufferable,
intolerable, and invasive tinnitus could be. Different definitions
of intrusiveness were drawn upon to help understand the depth
of the concept, particularly exploring its personification. For
example, 1 discussant wrote:

Intrusiveness itself is the inability to keep something
unwelcomed be it physical or non-physical such as a
thought, from infiltrating your mind/personal space
without your permission. Tinnitus is like a burglar
that enters your home, holds you hostage, but instead
of stealing your belongings, it robs you of your sense
of peace. It is therefore, intrusive and dominating.

Consistent with this, discussants voiced support for the inclusion
of tinnitus unpleasantness, which had previously been agreed
as a critically important domain during the electronic Delphi
survey but had been set aside from the final core outcome
domain sets. For example, 1 discussant wrote:

I am content with the definition of tinnitus
intrusiveness covering all the impacts, unpleasantness
and awareness. As I am writing I can hear my tinnitus
very clearly. It is not unpleasant as such, but a
nuisance I could do without. As I have already said
at first my tinnitus was always unpleasant and at its
worst I had to really concentrate on not giving way
to panic. Those days have gone and I hope they never
return.

To conclude, there was no majority agreement on a revised
definition, but tinnitus intrusiveness was generally agreed by
discussants to be a broad concept with subdomains, referring
not only to the extent to which tinnitus has an unwanted presence
and is deeply unpleasant but also the extent to which it
negatively impacts upon daily life and activity. Hence, the
construct tinnitus intrusiveness embodies both interference with
functioning and psychological distress associated with tinnitus.

Sense of Control
Overall, 3 major themes emerged from the discussion thread:
1 highlighting the importance of autonomy in how an individual

manages his/her own tinnitus, 1 highlighting the associated
sense of empowerment, and 1 highlighting the importance of
actively adopting management strategies.

Autonomy
The concept of free agency was related to the sense of control;
the importance of an individual’s capacity to act independently
and to make free choices and about how and when to apply
management strategies. It was generally felt that this facet of
sense of control required different options to be available and
to be offered (by the health care professional). Autonomy was
a phrase used by several discussants. For some, it was also
important that the options were effective. It is important to note
that making the choice not to do anything was considered
equally relevant and acceptable. For example, 1 discussant
wrote: “In some instances my tinnitus definitely defines some
actions, entry into very loud shopping spaces and restaurants
for instance are a step too far... Ear plugs help, but then leaving
and being in control of that is a better choice. No [sic]
convenient but better.”

Empowerment
A sense of free agency promotes self-efficacy, and so, one
emerging theme emphasized the emotional consequence of
feeling in control and being able to make personal choices. One
example is the post: “When you are able to manage the
impact/response to some extent and continue to enjoy life (by
focusing on what you can do and reframing what you can’t)
you overcome the helplessness and achieve some sense of
control.” This positive sense of self was described by discussants
as self-confidence, empowerment, and self-efficacy, whereas
the converse was described as being at the mercy of tinnitus,
leading to despair.

Active Management Strategies, Not Just State of Mind
Another emerging theme emphasized that sense of control
should reflect a context in which the individual practices an
active tinnitus management strategy. Some discussants expressed
strong opinions that the concept of sense of control should not
be restricted to the view that tinnitus suffering can be alleviated
simply by changing negative thoughts or by adjusting one’s
state of mind. One discussant said: “This control has to have
been achieved as the result of an intervention—as others have
said—it is not a ‘state of mind’ it doesn’t come about by
‘positive’ thinking.” Instead, it was agreed during the voting
phase that sense of control should refer to an active, practical,
autonomous approach to tinnitus, which may involve an array
of interventions, strategies, treatments, tools, techniques,
resources, and aids.

To conclude, discussants considered that sense of control
referred to being in possession of active management options
to cope with the impacts of and feelings caused by tinnitus. The
revised definition was as follows: “Feeling that you have
effective options for managing the impacts of and feelings
caused by tinnitus, through an understanding of your condition,
learned strategies and/or available resources.”
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Acceptance of Tinnitus
Overall, 3 major themes emerged from the discussion thread:
1 highlighting the importance of handling negative reactions,
1 highlighting reconciliation of one’s own identity, and 1
emphasizing the ongoing struggle to maintain acceptance.

Becoming Less Reactive to Negative Reactions
The original plain language definition stipulated that acceptance
of tinnitus was never having a negative reaction toward it. Some
discussants felt this definition was “unrealistic...[and] inadequate
in its understanding of the ups and downs of living with constant
ringing in your ears,” particularly, those that interpreted not
having negative reactions as implying the need for positive
reactions. It was instead argued that a healthy level of acceptance
is just getting better at managing and not responding to negative
thoughts, bringing yourself back to a place of neutral balance,
and choosing not to fight against the tinnitus. Useful
comparisons were drawn to practicing meditation,
acknowledging when your mind wanders, and calmly bringing
it back to where you want it to be until it gradually becomes
easier to do so and wanders less often. As 1 discussant stated,
sometimes “it’s alright to have a negative reaction to tinnitus.
Just let it be. It will pass.”

Self-Identity When Living With Tinnitus
During the discussion of acceptance of tinnitus, the theme of
identity emerged as a complex and individualized issue. For
some, recognizing tinnitus as a part of themselves was central
to acceptance, whereas for others, it was important to distinguish
between themselves and their tinnitus, maintaining their own
identity as more than that. Compromise was found in the stance:
“tinnitus is just small part of who you are but that it doesn’t
define or control you.” This battle to rediscover and reconcile
one’s own identity, classifying tinnitus as either internal or
external to the self, seems integral to reaching acceptance, which
was spoken about as “coming to terms with what is and not
fighting against it,” and becoming able to “coexist with [their]
tinnitus rather than see it as the enemy.” This seems to mark a
turning point where those living with tinnitus begin to allow
themselves to make empowered choices taking their tinnitus
into consideration rather than struggling to always act in spite
of it. One professional defined acceptance of tinnitus from their
experience with patients as: “people choosing to explore living
well even if tinnitus may be with them permanently.”

The Ongoing Struggle of Acceptance
Some discussants had very strong negative reactions to this
concept, demonstrating hostility and frustration toward the idea
of being told to accept their tinnitus which to them seemed
completely intolerable or even harmful. To these people, notions
of endurance, resilience, and tolerance seemed to be more
conceivable milestones along the way. Even among those
individuals who spoke more favorably of the concept of
acceptance of tinnitus, it was clear that this is not something
that is achieved and then easily maintained forever: “Acceptance
is a process that comes and goes. It is a continuous process. The
definition is too static.” It became apparent that any
measurement of acceptance of tinnitus would have to understand
and integrate an element of time to be accurate and recognize

that those living with tinnitus “will have good days and bad
days.”

To conclude, the revised definition of acceptance of tinnitus
was “Recognising that tinnitus is part of your life, and staying
neutral towards it in both thoughts and actions.” The concept
was described by discussants as a highly individual and
challenging experience, marked by one or many turning points
by which achieving a sense of self-identity as someone living
with tinnitus gives a greater sense of peace, and the struggle of
living with tinnitus becomes somehow easier.

Concentration
Overall, 3 major themes emerged from the discussion thread:
1 emphasizing the importance of intentional control, 1
highlighting the unavoidable prominence of tinnitus, and 1
drawing attention to the resulting cognitive effort and mental
fatigue required when concentrating.

Intentional Control
One emerging theme was the importance of being able to control
your concentration, including the ability to focus on whatever
you wish or need to focus on at any given time and the ability
to control the switching of attention. One discussant said: “So
concentration is the ability to exercise attentional control, to
stay focused on something of our own choice. This ability is
impeded when you have tinnitus.”

Centrality of Tinnitus
Discussion of concentration demonstrated the unavoidable
prominence of tinnitus. Discussants struggled to suggest plain
language definitions for the outcome domain that did not include
the word tinnitus, despite specifying that this was undesirable
as it gave more power or contradicted the notion of
concentration being the ability to focus elsewhere and on other
things. For example, 1 discussant wrote “I feel with the wording
‘away from the tinnitus’, just by virtue of that wording and
sentiment implies you are trying so hard to distract yourself that
the tinnitus remains the focus.”

Effortfulness
The concept of concentration was agreed to encompass not only
the ability to focus and function cognitively, but also the
additional mental effort required because of the presence of
tinnitus and the subsequent fatigue caused by that effort. One
discussant said:

I would consider a sound-based treatment successful
if it restored, even partially, my ability to immerse
myself in a task and for this to feel less of an effort
than it is now. Ideally, the treatment should reduce
the occurrence of cognitive tiredness that makes
sustained concentration difficult.

To conclude, the revised definition of concentration was as
follows: “The ability to keep your attention focused on whatever
you wish.” This was described by discussants to be referring to
the ability to control your attention and sustain focus on
whatever it is you intend to focus upon, with successful tinnitus
interventions enhancing the ability to concentrate by making it
easier and less effortful.
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Ability to Ignore
Overall, 2 major themes emerged from the discussion thread:
one debating whether the ability to ignore should be attributed
to the tinnitus sound itself or to individual capabilities and
another raising concerns about the negative connotations of the
choice of wording, including whether or not ignoring tinnitus
represents a realistic goal.

Changes in the Tinnitus Percept, Not Just in the
Individual’s Capabilities to Ignore
A key debate focused on whether the concept referred to any
change in the tinnitus percept (ie, making the noise easier to
ignore) or in the individual’s capability (ie, making the person
better at ignoring tinnitus). Some discussants expressed no
strong preference: “Either outcome/effect (change in tinnitus
or in person) would be good.” However other discussants agreed
that a reasonable expectation for sound-based treatments, the
only intervention type that this outcome domain is recommended
for, is to improve ability to ignore by a third mechanism that
falls somewhere in between, “a sound-based treatment can’t
really affect your personal abilities (in the same way as a
psychological treatment might) but nor can it change the tinnitus
itself (from my experience). To give an analogy, glasses don’t
change my eyesight or improve my ability to be observant—they
just allow me to see better whilst I am wearing them.” As it was
not unanimously resolved, this theme did not lead to any change
to the plain language definition of ability to ignore. However,
it was still a substantial theme that emerged from the discussion
and may be informative in next steps deciding how the ability
to ignore should be measured, as what sort of questions should
be asked is best governed by what sort of change a successful
intervention is likely to create and what sort of change would
be meaningful to patients.

Negative Connotations and Unrealistic Goals
Concerns were voiced about negative connotations of the word
ignore and discussants were worried that it could be seen as
dismissive toward tinnitus or as blaming people living with
tinnitus for their own suffering. As 1 discussant reasoned:
“Replace tinnitus with any other disease: as if cancer were not
there, depression were not there... and suddenly it makes no
sense at all.” There were also criticisms of the original definition
of this outcome domain as an unrealistic or unachievable goal,
and for its use of the term normal: “What is normal? We all
change and adapt to what life throws at us.”

To conclude, discussants seemed most supportive of an
understanding of the ability to ignore as adapting to tinnitus,
adjusting daily life and routine activities so as to minimize the
negative impact of tinnitus, and maintaining healthy and realistic
goals for how a treatment may be able to help make tinnitus
easier to ignore in certain situations or to certain extents. The
revised definition was as follows: “The ability to continue as if
tinnitus were not there.”

Discussion

Principal Findings
The 5 Web discussion forums brought together a self-selected
subset of survey participants, including health care users and
professionals with experience of tinnitus. Participants took part
in semistructured discussions of 5 complex concepts relating
to patient-reported tinnitus-specific complaints that had been
voted during a preceding e-survey. The qualitative data collected
during these discussion threads provide an important in-depth
understanding of each health-related concept, which had not
been possible hitherto. The descriptive summaries and revised
definitions also provide clarification on aspects of similarity
and distinctiveness between core outcome domains. These
findings are informative for identifying outcome instruments
that putatively assess these concepts and for evaluating their
content validity [6,13,35].

Despite the paucity of qualitative data from people with tinnitus
[1], 1 study using interviews to explore preferences for outcomes
and treatments confirms 3 of the present construct descriptions
[36]. In response to a question about what they were hoping for
in a treatment, patients described their preference for a
“reduction of conscious awareness of the tinnitus (to reduce
time listening to tinnitus).” This notion reflects a theme from
the Web forum discussion on the ability to ignore. Preferences
for how they would like to receive treatments highlighted the
importance of “choice in personalising their care and
determining the best course of action for them,” which is
synonymous with our interpretation of the construct sense of
control. Psychological adjustment (described by 1 participant
as “you’ve got to learn to accept it”) was understood to be an
active part of coping with tinnitus in a similar way that we have
described the construct acceptance of tinnitus. Although the
study by Pryce et al [36] was exploratory and only interviewed
41 patients based in the United Kingdom, it is nevertheless
important because it presents an independent look at similar
issues and was unpublished at the time this study was ongoing.

Strengths of Using a Web-Based Peer Discussion
Forum for Core Outcome Set Development
An increasing number of social and health science researchers
are recognizing the internet as a rich source of information. A
Web discussion forum facilitates participation by any number
of individuals in a way that is not constrained by geographical
location or time zone. It offers a rapid and easy way to engage
with a large number of participants whilst being more flexible
and cost-effective than conventional face-to-face methods.
Furthermore, the data are already transcribed, and so they are
less likely to contain errors and are immediately ready to analyze
(see the study by Ferrante et al [37] for a review).
Unsurprisingly, an increasing number of investigators are
designing Web discussion forums to collect qualitative research
data from patients and using thematic analysis to evaluate forum
posts [38-40]. This study contributes to the increasing use of
electronic communication to support group decision making
and consensus making [41].
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A major strength of using such a virtual environment is that it
allows investigators to conduct real-time qualitative analyses
as part of an iterative process in which the participants are
actively involved in determining the meaning and significance
of findings and where the moderators are able to consolidate,
clarify, and resolve any misunderstandings for the purposes of
concept definition. The Web format seemed to provide a suitable
space that enabled participants to reflect and share ideas about
word choice and semantics. With the exception of concentration,
all discussion threads had a rich debate on choice between
alternative wordings. For example, 1 discussant said: “Clearly
the same words can mean or imply very different things to
different people. That’s inevitably going to be a big issue with
tinnitus which is so individual to each person affected by it.”
Written forum posts, perhaps more so than spoken
conversations, lend themselves to greater deliberation over the
selection of a particular word according to how it might be
interpreted. Discussion about the words acceptance and ignore
are good examples. As 1 discussant said:

Imagine not being part of this forum, but being told
by your doctor that some new treatment leads to your
being able to ignore the tinnitus, only to find out that
it doesn’t for you, and then only worked in the
research because the definition was engineered in a
particular way... I suppose what I’m saying is that
ability to ignore (and the other definitions) have to
reflect what most tinnitus sufferers would think if they
heard that phrase from their doctor or therapist.

In this way, discussants were not just research participants, they
also played an important role in shaping the research product.
The Web discussion forum confirms the usefulness of each
2-week discussion period, to consolidate, clarify, and resolve
any misunderstandings.

One of the positive themes emerging from the Web forum
discussion was the therapeutic benefit of participation. Several
discussants living with tinnitus thanked the moderator and
research team, expressing a sense of reward in having taken
part and describing how it had been personally enlightening
and therapeutic. One said: “This is better than I felt 2 years ago,
and I must admit that this academic research group with fellow
sufferers has been a part of that improvement.” Another said:
“Lastly I just wanted to say thanks to ’Manager’ and to
COMIT'ID and everyone else for all of this. It’s been really
good/therapeutic for me to have been a part of it, and to be able
to hear all the experiences of everyone else.” Although Web
discussion forums are commonplace for peer support groups
[42], similar benefits through sharing ideas and experiences
during a research study should not be overlooked. It was not
necessary for the moderator to offer support, as the participants
took on that role themselves (see also the study by Ferrante et
al [37]). We feel it is important to acknowledge that this
happened despite the identity of health care users or
professionals not being known. This may have helped to create
a space without hierarchies where interpersonal relationships
were on a level playing field. For example, 1 discussant
responded to another:

I don’t think anyone is nit-picking. The purpose of
these discussions is to better understand what the
core outcomes mean to everyone and reach a better
agreement about their definitions. Everyone’s views
are valid, equally important to hear and worthy of
respect. The whole point of the research is to achieve
as broad a consensus as possible and this can only
be achieved by exploring and discussing where and
how our views align and where they differ.

A mix of health care users and professionals should also help
to avoid some of the potential for bias in the design and
interpretation of the study if carried out only by a particular
stakeholder group (eg, health care users) [5].

Limitations of This Web-Based Peer Discussion Forum
for Core Outcome Set Development
A potential limitation of using Web forums for data collection
is that participants need to be computer literate and able to
communicate adequately in written English. This may limit the
population somewhat and bias self-selection toward those who
are more health literate. For this particular study design, it is
possible that opening and closing discussion threads in sequence
could have resulted in participants who joined later on in the
6-week process missing the opportunity to share their viewpoints
on earlier outcome domains. It is also possible that within a
different context or procedure, more themes could emerge as it
was not possible to ascertain whether data saturation was
reached by the forum discussions [43,44]. However, the main
practical study objective was to enable robust decision making
for the 5 core outcome domains in a time-limited way. We
believe that this was successfully achieved at least for the sense
of control, acceptance of tinnitus, concentration, and ability to
ignore. In the case of tinnitus intrusiveness, the Web discussion
forum was perhaps more limited in its ability to converge
opinions onto a plain language definition as the concept appears
to be particularly complex and viewpoints are more variable.

Implications for Future Research

Expanding the Subdomains Encompassed by the Concept
Tinnitus Intrusiveness
During preparation for the electronic Delphi survey, the COMiT
team, with input from health care users, had made a decision
to narrowly define the outcome domains, removing broad
concepts that were reflected in a number of more narrowly
focused outcome domains [9]. However, during the face-to-face
consensus meetings and these Web discussion forums,
participants argued for a different approach, noticing where
concepts were interrelated and favoring to nest those interrelated
concepts under a broader construct definition. For example,
health-related quality of life was originally deemed to be a broad
concept encompassing subdomains such as impact on
relationships, impact on individual activities, impact on social
life, and impact on work [9]. We had considered these
subdomains as distinct outcome domains in their own right, but
the overwhelming opinion of stakeholders was that they should
be incorporated into the construct tinnitus intrusiveness [11].
The next challenge will be to examine the spectrum of symptoms
and aspects of functioning and health that health care users,
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health care practitioners, clinical researchers, and other
stakeholders, such as regulatory agencies, expect to be covered
in a measure of tinnitus intrusiveness. Precedents for this next
step exist in other disciplines, such as deciding how to measure
quality of life in chronic pain [16] and quality of life in adults
with eczema [45].

Evaluating the Content Validity of Existing Instruments
Content validity refers to a number of key attributes of a
measurement instrument, namely, how relevant the items are
for the construct and target population of interest, how
comprehensively those items reflect the construct, how
comprehensible the instrument is, and whether it is understood
by patients as intended [35]. Content validity is often considered
to be the most important measurement property of a
patient-reported outcome measure because its lack can
undermine all other measurement properties. The rich personal
insights reported in this study provide a firm foundation for
defining exactly what symptoms and aspects of functioning that
health care users might expect to be covered in the measurement
tools that assess the 5 concepts of interest. One start would be
to use the themes emerging from this study to create a thematic
checklist that can then be compared against the item content of
available instruments [45], while evaluating the adequacy of
the published evidence for their content validity [13,35]. To
assist this process, the in-depth executive summaries and

proposed subdomains can be taken alongside the plain language
definitions. We further suggest that this approach could be
applied to outcome domains where the Web discussion forum
did not reach an agreement on the concept definition (such as
tinnitus intrusiveness) and outcome domains that are more
typically measured using performance-based tests rather than
questionnaires (such as concentration).

Conclusions
Our experience leads us to strongly advocate the use of
qualitative methods to ensure concepts are defined to support
clear and consistent interpretation by all end users and agreed
upon before looking to map outcome domains to measurement
instruments. The vast range of different interpretations held for
the same domains became apparent during the study, and some
major decisions were made as to how the core outcome domains
should be conceptualized, defined, and distinguished going
forward. Any COS development study following the
recommendations of COMET [5] should place substantial
emphasis on patient and public involvement. This necessitates
involving stakeholders in detailed concept definition as it cannot
be assumed that those who contribute to the consensus decision
are all speaking the same language based upon research literature
and professional terminology. Our findings support the
acceptability and feasibility of using Web discussion forums as
a research method to achieve this.
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Supplementary analysis of consensus meeting discussion on the 4 core outcome domains that were not part of the Web discussion
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Multimedia Appendix 2
Instructional Video 1. Hosted on the homepage, walking participants through how to register and create an account.
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Multimedia Appendix 3
Instructional Video 2. Hosted on the homepage once logged in, walking participants through how to post, comment on others
posts, and adjust their notification settings.
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Multimedia Appendix 4
Moderator’s semistructured plans for each discussion thread, including general template of prompts, questions, and posts and
tailored discussion packs for each core outcome domain.
[DOCX File , 27 KB - ijmr_v9i1e14446_app4.docx ]
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Multimedia Appendix 5
Executive summaries and revised plain language definitions for each core outcome domain, including voting results for each
discussion thread.
[DOCX File , 21 KB - ijmr_v9i1e14446_app5.docx ]
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Abstract

Background: Approximately 50% of patients are nonadherent to prescribed medications. Patient perception regarding medication
effectiveness has been linked to improved adherence. However, how patients perceive effectiveness is poorly understood.

Objective: The aim of this study was to elucidate factors associated with perceived treatment satisfaction and effectiveness
among patients with chronic health conditions.

Methods: We conducted a descriptive study using a cross-sectional survey design. We administered a Web-based survey to
participants with migraine, multiple sclerosis (MS), or rheumatoid arthritis (RA). Patients were recruited from established online
communities of Health Union. Descriptive statistics, correlations, and comparison tests were used to examine outcomes.

Results: Data were collected from 1820 patients: 567 with migraine, 717 with MS, and 536 with RA. The majority of participants
were female (1644/1820, 90.33%), >40 years old (1462/1820, 80.33%), and diagnosed >5 years ago (1189/1820, 65.33%).
Treatment satisfaction and perceived medication effectiveness were highly correlated (r=0.90, P<.01). Overall, three temporal
factors were positively correlated with satisfaction or perceived effectiveness: time on current medication (satisfaction rs=0.22,
P<.01; effectiveness rs=0.25, P<.01), time since diagnosis (satisfaction rs=0.07, P<.01; effectiveness rs=0.09, P<.01), and time
on treatment (effectiveness rs=0.08, P<.01).

Conclusions: Findings validated the strong relationship between treatment satisfaction and perceived effectiveness. Understanding
the (1) positive relationship between time and treatment satisfaction and effectiveness and (2) factors associated with determining
medication effectiveness can help clinicians better understand the mindset of patients regarding treatment. Clinicians may be
better prepared to elicit patient beliefs, which influence medication adherence, for people diagnosed with chronic health conditions.

(Interact J Med Res 2020;9(1):e13029)   doi:10.2196/13029
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Introduction

Background
The World Health Organization reported that in developed
countries, approximately 50% of patients with chronic health
conditions do not adhere to the medication they have been
prescribed [1]. Adherence and compliance to treatment are
important in any disease context but can be particularly
challenging in the context of chronic health conditions that
require sustained adherence, even in the absence of acute
symptoms and with regimens that can be logistically and
economically challenging [1,2]. In turn, low levels of adherence
and compliance can have a dramatic detrimental impact on
symptomology, overall disease course, and health care costs
[1-3]. For patients with chronic conditions, noncompliance can
mean reduced quality of life and swifter disease progression;
for the health care system as a whole, nonadherence increases
the societal cost burden (eg, for avoidable health care
professional [HCP] visits and hospitalizations) [3-7]. Adherence
and compliance to treatment are, therefore, widely researched
topics, with a complex set of predictors summarized by Jin et
al [5] into categories related to patient-determined factors
(demographics, beliefs, motivations, etc), treatment logistics,
social and economic factors, health care availability and
accessibility, and disease experiences.

Several studies have looked closely at one particular component
of that matrix: patient beliefs about therapy. For example,
Rajpura and Nayak [8] reported that positive beliefs regarding
medication predicted adherence to medication among elders
with hypertension. Patient satisfaction with treatment (in
addition to the more general construct of patient satisfaction
with care) has also been associated with better adherence and
compliance, including research done among patients seeking
chronic pain treatment, patients with type 2 diabetes, patients
with chronic obstructive pulmonary disease, patients with cystic
fibrosis, patients with depression, and patients with hypertension
[9-14].

In addition, research has supported a role for treatment efficacy
perceptions in predicting better adherence and compliance.
Bender and Bender [15] found that, among patients with asthma,
concerns about diminishing treatment effectiveness over time
played a secondary role in adherence behaviors, behind more

frequently mentioned factors such as safety, cost, and perceived
disease severity. Although not treatment efficacy per se, Horne
and Weinman [16] also found that patients who believed that
their prescribed medication was necessary for maintaining health
also reported higher compliance.

Research has also shown a strong connection between treatment
satisfaction and perceived treatment effectiveness. For example,
the Treatment Satisfaction Questionnaire for Medication
(TSQM) incorporates an element of perceived treatment
effectiveness as 1 of the 4 domains in determining treatment
satisfaction. Specifically, the TSQM includes questions related
to the impact of the medication on disease and symptoms that,
along with all other dimensions, have been shown to be highly
reliable and valid constructs. Relevant to the current research
questions, the TSQM was also originally validated among
patients with chronic conditions (arthritis, asthma, depression,
type 1 diabetes, hypercholesterolemia, hypertension, migraine,
and psoriasis) [17], and was found to be a useful tool for
measuring treatment satisfaction among multiple sclerosis (MS)
patients [18].

Objectives
In summary, several studies have demonstrated a relationship
between treatment satisfaction and adherence and compliance,
as well as between perceived treatment effectiveness and
adherence and compliance. Moreover, a strong link has been
established between treatment satisfaction and perceived
treatment effectiveness.

However, although some research has demonstrated the
importance patients place on efficacy over tolerability and ease
of administration [19], less research has focused on the basis
of patient perceptions of treatment effectiveness.

The aim of this study was, therefore, to better understand the
factors that patients rely on when making personal evaluations
of treatment effectiveness, including the role of quality of life
improvements, symptoms, and HCP assessment. Secondarily,
the research further explored the relationship between perceived
treatment effectiveness and treatment satisfaction among patients
with chronic conditions (Figure 1). The analyses focused on
patients with 1 of 3 chronic conditions (migraine, MS, or
rheumatoid arthritis [RA]).
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Figure 1. Relationships explored in research on how patients determine if a treatment is working for them. HCP: health care practitioner; MS: multiple
sclerosis; RA: rheumatoid arthritis.

Methods

Recruitment
We conducted a descriptive study using a cross-sectional survey
design. A Web-based survey was administered from June 17,
2017, to July 30, 2017, among 3 online communities of Health
Union (Philadelphia, PA, The United States). Potential
participants were recruited as a convenience sample. We
employed this common nonprobability sampling technique
given its efficiency, ease of implementation, low cost, and the
exploratory nature of the questions posed herein.

Links to the survey were posted on the 3 Health Union
community sites and associated Facebook pages: Migraine.com,
MultipleSclerosis.net, and RheumatoidArthritis.net. We chose
to survey these specific patient communities as these patients
are apt to have chronic conditions that often require >1
medication to treat, as well as the potential for patients to need
to try several medications before finding the one that works for
them. Participants were eligible to participate in the survey if
they were at least 18 years old, lived in the United States, and
previously received a diagnosis from an HCP of the respective
health condition of the community (ie, migraine, MS, and RA).

The research was conducted in accordance with all applicable
regulations as outlined in the Declaration of Helsinki and was
exempt from institutional review. Informed consent was
obtained from all participants before completing the Web-based
survey. Participants were informed about the voluntary nature
of the survey, information being collected, anonymous nature
of data collection, and the expected time for survey completion.
In addition, no identifiers were collected from participants;
however, Internet Protocol (IP) addresses of participants were
used to ensure that the questionnaire could only be completed
once by any individual. Duplicate entries were avoided by
preventing users with the same IP address from accessing the
survey more than once during the study period.

Data Collection
Electronic data collection was conducted through
SurveyMonkey (SMVK Inc, California), with data protection

provided through its security measures. After reviewing
information about the nature of the survey, participants
completed a survey consisting of up to 30 multiple-choice
questions and an optional free-response item. Responses were
completely anonymous, and no compensation was provided for
participation.

Measures
The survey included questions on demographics, treatment
journey, and treatment satisfaction and effectiveness. Targeted
questions were asked based on where participants were in their
journey, that is, having never taken medication, taken medication
in the past but stopped, and currently taking medication. In
addition, questions were asked to gain a deeper understanding
of the number of medications tried and what prompted switching
medications. Satisfaction was measured on a 7-point scale,
ranging from 1=Not at all satisfied to 7=Extremely satisfied.
Perceived treatment effectiveness was also measured on a
7-point scale, ranging from 1=Not at all effective to
7=Extremely effective.

After completing the multiple-choice questions, participants
were given the option of completing an open-ended response
to share additional observations or concerns about treating their
condition. Participants were instructed that medication referred
to both over-the-counter and prescription medications
throughout the survey.

Statistical Analysis
Several of the collected responses to demographic and other
types of questions were utilized to stratify participants for further
comparison: age (<40, 40-49, 50-59, and >60), time since
diagnosis calculated based on current age and age at diagnosis
(<2 years, 2-5 years, and >5 years), number of medications ever
taken for health condition (< median for condition and > median
for condition), and frequency of HCP visits (once a month or
more, every 2-3 months, twice a year, and once a year or as
needed). Demographic categories were reported using
descriptive statistics, and comparisons between categories were
evaluated using chi-squared analyses. Differences in mean Likert
scores among categories were evaluated using analysis of

Interact J Med Res 2020 | vol. 9 | iss. 1 |e13029 | p.67http://www.i-jmr.org/2020/1/e13029/
(page number not for citation purposes)

Volpicelli Leonard et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


variance. Correlation between Likert scores and ordinal variables
was conducted using the Spearman rank-order correlation,
whereas correlation between Likert scores was conducted using
the Pearson correlation. Data analysis used P<.05 to determine
statistical significance.

Results

The survey was completed by 1820 participants—567, 717, and
536 diagnosed with migraine, MS, and RA, respectively (Table
1). For purposes of this research, data of participants currently
using a medication for their condition (N=1641) were analyzed
(migraine, n=524; MS, n=617; RA, n=500).

Table 1. Demographics of survey respondents currently using a medication for their condition.

All (N=1641), n (%)RAb (n=500), n (%)MSa (n=617), n (%)Migraine (n=524), n (%)Demographic factors

Age

330 (20.11)81 (16.2)125 (20.3)124 (23.7)<40

410 (24.98)110 (22.0)141 (22.9)159 (30.3)40-49

555 (33.82)157 (31.4)233 (37.8)165 (31.5)50-59

346 (21.08)152 (30.4)118 (19.1)76 (14.5)60+

Sex

1492 (90.92)478 (95.6)513 (83.1)501 (95.6)Female

149 (9.08)22 (4.4)104 (16.9)23 (4.4)Male

Number of medications

907 (55.27)261 (52.2)356 (57.7)290 (55.3)< Medianc

734 (44.73)239 (47.8)261 (42.3)234 (44.7)> Medianc

Frequency of health care professional visits

237 (14.44)86 (17.2)34 (5.5)117 (22.3)Once a month or more

809 (49.30)355 (71.0)225 (36.5)229 (43.7)Every 2-3 months

397 (24.19)52 (10.4)271 (43.9)74 (14.1)Twice a year

198 (12.07)7 (1.4)87 (14.1)104 (19.8)Once a year, when I relapse/need to

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.
cThe median number of medications for patients with migraine was 7, for patients with multiple sclerosis was 2, and for patients with rheumatoid arthritis
was 4; across all respondents the median number was 4.

Medication Satisfaction and Perceived Treatment
Effectiveness
In examining satisfaction with a participant’s current medication,
the average rating across all participants was 4.6. When
examining satisfaction by condition, participants significantly
differed among each of the conditions (migraine=4.2, MS=5.1,
and RA=4.4; F2,1638=62.97, P<.01). Similarly, when exploring
perceived effectiveness with current medication, the average
rating was 4.6 across all participants. A significant difference
was also seen between each of the conditions in participants’
perceived effectiveness ratings (migraine=4.4, MS=5.0, and
RA=4.3; F2,1638=41.23, P<.01). Given the parallels in the
satisfaction and perceived efficacy ratings, correlation was
conducted between these ratings to verify the relationship. As
expected, both within and across all conditions, ratings of current
medication satisfaction and current medication perceived
efficacy were strongly correlated (all participants, r1639=0.90,
P<.01; migraine, r522=0.91, P<.01; MS, r615=0.85, P<.01; RA,
r498=0.93, P<.01).

Relationship Between Time and Treatment Satisfaction
and Perceived Effectiveness
Time on treatment for a participant’s condition and time on
current medication were examined to identify if these factors
are related to treatment satisfaction and perceived efficacy. It
was found that as the duration that the participant was taking
medication for the condition increased, so did the participant’s
satisfaction with and perceived efficacy of the current
medication. Satisfaction was significantly correlated with time
on treatment for the participant’s condition within each of the
three surveyed conditions, but not across the entire sample (all
participants, r1639=0.04, P=.09; migraine, r522=0.10, P=.03;
MS, r615=0.08, P=.047; RA, r498=0.17, P<.01; Table 2).
Similarly, perceived treatment efficacy was significantly
correlated with time on treatment within each of the three
surveyed conditions, as well as across the entire sample (all
participants, rs1639=0.08, P<.01; migraine, rs522=0.09, P=.04;
MS, rs615=0.11, P=.01; RA, rs498=0.17, P<.01.
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Table 2. Medication satisfaction and perceived effectiveness by time on treatment.

AllRAbMSaMigraineMedication ratings

Mean satisfaction ratings by time on treatment

4.44.04.74.1Less than 1 year

4.64.25.23.91 to 4 years

4.74.55.24.25 to 10 years

4.64.75.24.3More than 10 years

Mean perceived effectiveness ratings by time on treatment

4.34.04.64.2Less than 1 year

4.54.25.14.01 to 4 years

4.74.55.24.45 to 10 years

4.74.85.24.5More than 10 years

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.

Within each of the three conditions, as well as across the entire
sample, time on current medication was significantly correlated
with both satisfaction (all participants, rs1639=0.22, P<.01;
migraine, rs522=0.24, P<.01; MS, rs615=0.14, P<.01; RA,

rs498=0.29, P<.01) and perceived efficacy of the participant’s
current medication (all participants, rs1639=0.25, P<.01;
migraine, rs522=0.26, P<.01; MS, rs615=0.21, P<.01; RA,
rs498=0.28, P<.01) (Table 3).

Table 3. Medication satisfaction and perceived effectiveness by time on current medication.

AllRAbMSaMigraineMedication ratings

Mean rating of satisfaction by time on current medication

3.83.64.83.5Less than 3 months

4.34.14.84.03 to 6 months

4.64.75.04.06 months to 1 year

4.84.35.24.21 to 2 years

4.94.95.34.5More than 2 years

Mean rating of perceived effectiveness by time on current medication

3.83.64.63.6Less than 3 months

4.34.14.64.13 to 6 months

4.64.74.84.16 months to 1 year

4.74.35.04.21 to 2 years

5.04.85.34.7More than 2 years

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.

Relationship Between Medication Experience and
Satisfaction and Perceived Effectiveness
The median number of medications ever taken for each
participant’s health condition was calculated per condition: all
conditions = 4, migraine=7, MS=2, and RA=4. From these
medians, participants were split into groups by number taken:
Up through the median for each condition and over the median
for each condition. Satisfaction and perceived effectiveness
ratings were then correlated with these categories to find that

there is a negative relationship with those who have tried more
medications being less satisfied (Table 4). Significant negative
correlations were found within migraine and MS participants,
as well as across the entire sample for both satisfaction (all
participants, rs1639=−0.09, P<.01; migraine, rs522=−0.12, P<.01;
MS, rs615=−0.10, P=.01; RA, rs498=−0.02, P=.59) and perceived
effectiveness (all participants, rs1639=−0.12, P<.01; migraine,
rs522=−0.15, P<.01; MS, rs615=−0.15, P<.01; rs498=−0.03,
P=.50).
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Table 4. Medication satisfaction and perceived effectiveness by medication experience.

AllRAbMSaMigraineMean rating

Mean rating of satisfaction by medication experience

4.74.45.34.4Up through median

4.54.35.04.0Over median

Mean rating of perceived effectiveness by medication experience

4.84.45.24.6Up through median

4.44.34.84.1Over median

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.

Demographics in Relation to Medication Satisfaction
and Perceived Effectiveness
In addition to exploring treatment experience and time in relation
to satisfaction and perceived effectiveness, the participant’s age
and frequency of seeing an HCP were also examined. As age
increased, so did the participant’s satisfaction (all participants,

rs1639=0.09, P<.01; migraine, rs522=0.13, P<.01; MS, rs615=0.04,
P=.30; RA, rs498=−0.12, P<.01) and perceived effectiveness
(all participants, rs1639=0.11, P<.01; migraine, rs522=0.17, P<.01;
MS, rs615=0.07, P=.11; RA, rs498=0.13, P<.01) with the current
medication. These correlations are significant for the entire
sample, as well as for migraine and RA participants, but not for
MS participants (Table 5).

Table 5. Medication satisfaction and perceived effectiveness by participant age.

AllRAbMSaMigraineMean rating

Mean rating of satisfaction by participation age (years)

4.44.05.13.9<40

4.64.55.14.240-49

4.64.25.24.250-59

4.04.75.34.760+

Mean rating of perceived effectiveness by participation age (years)

4.34.04.84.1<40

4.64.55.14.340-49

4.64.15.14.450-59

4.94.75.24.960+

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.

A negative relationship was found between the frequency of
HCP visits with both satisfaction and perceived effectiveness,
indicating that with fewer HCP visits come higher contentment
and perceived value (Table 6). A significant negative correlation
was found for satisfaction within migraine and RA participants,
as well as the entire sample (all participants, rs1639=−0.22,

P<.01; migraine, rs522=−0.23, P<.01; MS, rs615=−0.08, P=.05;
RA, rs498=−0.14, P<.01); perceived efficacy was significant
within all conditions and across the entire sample (all
participants, rs1639=−0.24, P<.01; migraine, rs522=−0.28, P<.01;
MS, rs615=−0.10, P=.01; RA, rs498=−0.18, P<.01).
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Table 6. Medication satisfaction and perceived effectiveness by frequency of health care professional visits.

AllRAbMSaMigraineMean ratings

Mean rating of satisfaction by frequency of HCPc visits

4.04.04.93.7Once a month or more

4.54.45.04.2Every 2-3 months

5.14.85.24.6Twice a year

4.94.95.24.7Once a year, when I relapse/need to

Mean rating of perceived effectiveness by frequency of HCP visits

4.03.94.83.7Once a month or more

4.54.44.94.3Every 2-3 months

5.14.95.24.9Twice a year

5.04.95.24.9Once a year, when I relapse/need to

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.
cHCP: health care professional.

Determining Medication Efficacy
When asked to select from a list of factors that helped
participants to determine how well their current medication is

working, participants across all three conditions surveyed were
most likely to select their ability to perform day-to-day activities
and the number of symptoms experienced (Table 7).

Table 7. Top factors selected by participants for determining medication effectiveness (N=1641).

All, n (%)RAb, n (%)MSa, n (%)Migraine, n (%)P valueX2 (2)Factors for determining medication effectiveness

1307 (79.65)461 (92.2)384 (62.2)462 (88.2)<.01187.4My ability to perform my day-to-day activities

1093 (66.61)396 (79.2)339 (54.9)358 (68.3)<.0174.1The number of symptoms I experience

934 (56.92)222 (44.4)393 (63.7)319 (60.9)<.0146.9The number of relapses/exacerbations I experience

565 (34.43)232 (46.4)112 (18.2)221 (42.2)<.01118.1My ability to sleep

520 (31.69)168 (33.6)147 (23.8)205 (39.1)<.0162.9My mood or level of happiness/depression

499 (30.41)238 (47.6)143 (23.2)118 (22.5)<.01100.5My ability to exercise

aMS: multiple sclerosis.
bRA: rheumatoid arthritis.

Discussion

Principal Findings
Further validating the relationship between medication
satisfaction and perceived treatment effectiveness, large effect
sizes (ranging from 0.85 to 0.93) were observed across
conditions between ratings of medication satisfaction and
perceived treatment effectiveness. Interestingly, however, mean
treatment satisfaction and treatment effectiveness ratings were
higher among patients with MS than patients with migraine or
RA, which may be related to differences in the demographic
composition of the subgroups (eg, more male patients were
represented in the MS sample compared with the other groups)
and/or which may reflect differences in overall condition
management (eg, patients with MS report more frequent HCP
visits compared with the other groups).

Across all three conditions, a time dimension—regardless of
how it was measured (time since diagnosis, time since starting
medication for condition, and time on current medication)—also

showed a positive relationship with medication satisfaction and
perceived treatment effectiveness. More experience with the
condition (and with medication for the condition) may lead to
differing/more realistic expectations for treatment effectiveness
and/or may give patients time to find a treatment that works.
With that said, the research also demonstrates that patients who
cycle through multiple medications and/or who are in more
regular contact with their HCP are more likely to report lower
perceived treatment effectiveness (the former was only
significant for patients with migraine and MS).

Overall, these findings suggest that clinicians’ understanding
of disease history (time since diagnosis) and treatment history
(time since starting on medication for condition, number of
over-the-counter and prescription medications tried, and time
on current medication) will help inform a perspective on patient
mindset regarding treatment effectiveness. Are patients at a
point where they have accepted the diagnosis, they understand
expectations for treatment effectiveness, and they have found
a treatment that works for them? Or, have patients cycled
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through multiple medications without success and made frequent
visits to discuss next steps?

The research also found that the ability to perform daily
activities was, by far, the most likely way in which patients with
migraine or RA determined whether a treatment was working
for them, whereas patients with MS were almost equally as
likely to factor in both ability to perform daily activities and
number of relapses/exacerbations. However, it is important that
clinicians not forget to inquire about potential other factors that
may have an impact on perceived treatment effectiveness. These
secondary factors included number of symptoms experienced
(across all three conditions), ability to sleep (for patients with
migraine and RA, in particular), and ability to exercise (for
patients with RA, in particular). It is also interesting to note that
patients are less likely to indicate that the assessment of their
HCP influenced their determination of treatment
effectiveness—instead relying more on their personal
experience.

Given the link between perceived treatment effectiveness and
treatment adherence, an understanding of the factors that patients
use to determine whether a treatment works can help clinicians
tailor their patient interactions to more specifically discuss these
factors. Questions around level of daily functioning and
symptoms, as well as sleep and exercise patterns, should be
used to help clinicians better understand the treatment
experience. As needed, clinicians should be prepared to initiate
conversations early if patients point to issues with these aspects
to ensure continued adherence if appropriate. There should also
be recognition that the clinician’s assessment that a treatment
is working may not be mirrored by the patient, and that treatment
goals may differ between the clinician and patient [20-22].
Recent views expressed by Crum and Zuckerman [23] reinforce
the importance of clinician-patient conversations around
perceived treatment effectiveness, including identifying the
origin of a patient’s mindset around treatment and how fixed
or malleable that mindset may be. Brown [24] makes a similar
point regarding the importance of close and careful listening to
patients, in her discussion of What Patients Say, What Doctors
Hear by Danielle Ofri [25].

Limitations
The study’s sample size had an adequate level of statistical
power; however, interpretation of these data was limited by
design issues inherent with using convenience sampling and

self-report data, which is subject to recall and participation bias.
Respondents represent those who are engaged with online health
communities and may not represent or be generalizable to the
broader patient populations of each condition. For example,
more women completed the survey than men, which should be
noted as a limitation. In addition, patients recruited through
these methods may have had increased knowledge about the
progression, treatment, and coping strategies of the disease,
which may have influenced study results. More research needs
to be done to determine if study findings are consistent across
patient populations recruited in other ways.

Additional research into the factors underlying perceived
treatment effectiveness is needed, incorporating aspects not
directly assessed in this research (eg, side effect/tolerability
experiences) and/or focusing more explicitly on prescription
(rather than over-the-counter) treatments. This research also did
not directly address the relationship between perceived treatment
effectiveness and compliance, although other research has
suggested a strong relationship between the two (eg, for use of
mental health services) [26].

Conclusions
Time since diagnosis, time since starting medication for
condition, and time on current medication showed a positive
relationship with medication satisfaction and perceived treatment
effectiveness. In addition, more patient experience with the
condition (and with medication for their condition) may lead
to more realistic treatment expectations and/or may give patients
time to find a treatment that they believe works for them.
Conversely, lower perceived treatment effectiveness and
multiple medication attempts appear to prompt more frequent
HCP visits, likely increasing health care costs and placing
potential strain on the HCP-patient relationship.

Given the link between perceived treatment effectiveness and
adherence, an understanding of the factors patients used to
determine whether a treatment is effective can help clinicians
tailor their patient interactions to more specifically discuss these
factors. Clinicians should ask more questions around symptoms
and daily functioning, as well as perceived treatment
effectiveness, to better understand the treatment experience.
Additional research into the factors underlying perceived
treatment effectiveness is needed, incorporating aspects not
directly assessed in this research, such as tolerability.
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