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Abstract
Background: Methodologies used to gain consensus among healthcare professionals, including
variations of the Delphi technique and the RAND/UCLA appropriateness method, all force a consensus,
corrupting the original opinion through the consensus-generating process. Furthermore, none assess
knowledge awareness of the experts prior to the consensus process. Methods: Four case studies about X-
linked hypophosphatemia (XLH) are reported to demonstrate the principle of group ‘awareness’ of items,
consensus and the concept of prompted agreement. The novel methodology consisted of two surveys:
Round 1 was an item-generation round in which participants were asked an open-ended question.
Responses to Round 1 were collated into themes and developed into mutually exclusive items. Item
generating was also performed using systematic literature reviews when appropriate. Items generated
were used to develop a structured questionnaire (Round 2) comprising statements for which each
participant identi�ed their level of agreement using a �ve-point Likert scale. All responses were analysed
anonymously. Item awareness, observed agreement consensus and prompted agreement were objectively
measured. Results: The free-text responses to the item-generation round tested the awareness of speci�c
concepts or items regarding setting up a European registry for XLH, the limitations of empirical treatment
for XLH in children and adults, and triggers for treatment of XLH in adults. The four case studies showed
different levels of item awareness, observed consensus and various degrees of prompted agreement. All
participants agreed or strongly agreed with statements based on the most frequent items listed in Round
1. Less frequent items generated during Round 1 had various degrees of prompted agreement consensus,
and some did not reach the consensus threshold of >50% agreement by the participants. Conclusions:
Observed proportional group awareness and consensus is a relatively quick process compared with the
Delphi technique and its variants, providing objective assessment of expert knowledge and standardized
categorization of items with regard to awareness, consensus and prompting. It offers the opportunity for
tailored management of each item or concept in terms of educational need and further investigation.

Introduction
In healthcare, consensus aligns opinion of experts and enables decisions to be made about a speci�c
need or question to be answered, particularly when published evidence is either too extensive, confusing,
or contradictory, or there is a dearth of evidence. Without evidence from well-conducted clinical trials,
consensus of expert opinion, however, is the lowest quality of evidence. Nevertheless, expert opinion
consensuses often bridge the gap between no evidence and ‘some’ evidence consisting of anecdotal or
case study reports, and subject to bias interpretation.

Methodologies or procedures used to gain consensus among healthcare professionals include the Delphi
technique, modi�ed Delphi techniques, and the RAND/UCLA appropriateness method. The original Delphi
technique, developed in the 1950s by the RAND Corporation to make predictions or forecasting future
events, has been re�ned and modi�ed for use in many different areas, including government and
healthcare [1]. The core components of the Delphi technique, including many of its variations, comprise
anonymity, iteration with controlled feedback, statistical group response, and expert input [2]. Where the
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Delphi technique and modi�ed Delphi techniques differ is that the original Delphi technique starts with an
open-ended questionnaire that is given to a panel of selected experts to solicit speci�c information about
a subject or content area [1]. In contrast, a modi�ed Delphi technique begins with a list of carefully pre-
selected items, often using a systematic literature review as a starting point [3]. In this way, a modi�ed
Delphi consensus is based upon previously published evidence, the robustness of which can be readily
assessed and categorized. The RAND/UCLA appropriate method was developed to combine the best
available scienti�c evidence with the collective judgment of experts to yield a statement regarding the
appropriateness of performing a procedure at the level of patient-speci�c symptoms, medical history, and
test results thus �nding consensus, thus the resulting consensus is speci�c to one disease of an explicit
severity [4].

There are a number of potential problems with the current procedures of consensus building in a
healthcare setting. The �rst being that these methods all force a consensus, and as such, the original
opinion may be corrupted through the consensus-generating process. Often there is no way of knowing
how closely the �nal consensus represents the original opinion of experts. Secondly, these methods do
not measure or indicate awareness of items at the beginning of the process. Information or knowledge is
required on which to base a consensus, and a person cannot hold an opinion on something that they
have no knowledge of. Furthermore, the selection of the expert panel may in�uence the �nal consensus,
particularly as experts are usually invited to participate based on an assumption of knowledge prior to
starting the consensus process and is normally based on the experts’ published research and/or current
research interests. As such, an assessment of knowledge awareness prior to the consensus process
would inform the reliability of the �nal consensus, yet this is rarely included as part of consensus
reporting in a healthcare setting. Thirdly, these consensus processes do not indicate prompting of item
awareness, for example, the interaction between expert consensus and subject matter prompting.

Any process to obtain consensus from a group of experts would bene�t from understanding awareness
of items on which a later consensus is to be formed. The four case studies about X-linked
hypophosphatemia (XLH) are reported to demonstrate the principle of group ‘awareness’ of items and its
relationship with consensus on whether those items are retained. Here, the novel methodology is
described and the concept of proportional group knowledge awareness, prompted and observed
consensus of items arising from list-generating questioning are further explored using these case studies.

Methods

Case studies
Four case studies were used to de�ne and con�rm the methodology for assessing proportional group
awareness and consensus of items arising from list-generating questioning. These case studies
represented a range of questions and scenarios to fully explore the novel methodology (Table 1).

Participants
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Participants for each case study were recruited from a pool of experts identi�ed according to speci�c pre-
speci�ed criteria to con�rm their experience in the area of interest relating to the research question (Table
1). For case study 1, each participant had to have relevant patient registry experience. Recruitment was
based on participants having a similar level of knowledge regarding an XLH registry, and exposure to the
same project information prior to participation. Participants for case study 1 were recruited from the
Medialis Real World Evidence Asset Management Division team of clinical study managers. The
participants for case studies 2, 3 and 4 were recruited from a cohort of practicing doctors who treat
patients with XLH in Europe. For each participant, relevant experience with regards to the inclusion criteria
was recorded.

Study procedure and design

Item-generation questionnaire (Round 1)
Surveys were constructed and distributed electronically via email using Survey Monkey [5]. During Round
1, the item-generation round, participants were asked to complete an open-ended question, using up to 10
blank �elds for their answers. For example, in Case study 1, participants were asked to identify speci�c
points which they would recommend other teams focusing on when running a registry for patients with
XLH by answering a single open ended question: ‘With speci�c reference to your experience in setting up
and implementing the XLH Registry what recommendations would you make to other groups wishing to
implement a similar European rare-disease registry?’ The survey allowed for free text responses, and
participants submitted their recommendations or responses using terms and phrases of their own
choosing. Each participant was given 6 hours to complete the exercise and asked to submit up to 10
recommendations. For the other case studies, participants were allocated a pre-agreed amount of time to
complete Round 1.

For each case study, responses to the item-generation round were collated into themes and developed
into mutually exclusive items by the investigator. Responses to Round 1 were analysed using a process
of content analysis and open coding to categorize items into themes.

Item generating using literature reviews
Where appropriate, literature reviews were used to supplement item generation by the participants.
Speci�c terms were used to search an online database (MEDLINE via PubMed; Table 1). The search
results were manually reviewed and the abstracts of relevant articles were coded using the same
technique as the participant responses to the list-generation question. The frequency of each item
generated from the literature review was not recorded. Items generated from the literature review that
were not identi�ed by the participant responses to the Round 1 question were included in Round 2.
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Structured questionnaire to observe consensus (Round 2)
The compiled list of items/themes were reviewed and re�ned by the investigator and included in Round 2
as structured questionnaires (Supplementary Materials). The investigator had the opportunity to add
items/themes not originally included as part of the response to Round 1 in order to test prompted
agreement. Similarly, items from a systematic literature review could be added if not identi�ed by the
participants in their responses to the Round 1 question. Participants who completed Round 1 were asked
to complete the Round 2 questionnaire. Each participant was asked to state his or her level of agreement
with each statement on a �ve-point Likert scale (strongly agree, agree, neither agree or disagree, disagree
or strongly disagree). Responses to the structured questionnaire in Round 2 were used to determine
observed consensus, proportional group awareness and the effect of prompting.

Analysis plan
Participants were asked to include their names in the surveys for administration purposes. This was to
ensure that all participants completed the relevant surveys. Responses to surveys were anonymized
before analysis.

Four case studies were considered su�cient to test the methodology. Consensus was de�ned as
agreement of more than half of the participants, i.e., a simple majority was used to con�rm consensus.
Data from the item-generation round and the consensus round were exported from SurveyMonkey to a
Microsoft O�ce Excel spreadsheet for analysis.

Awareness Index
The responses to the Round 1 questionnaire were used to assess knowledge awareness by calculating
the frequency of each coded item in relation to the overall most frequently occurring coded item (the
Awareness Index). A minimal awareness threshold was de�ned as an Awareness Index >50%. If items
generated from a literature review were not mentioned by the participants’ responses in Round 1, then
there was no awareness of the item by the participants.

Consensus Index
The Consensus Index was calculated as a percentage of participants who agreed or strongly agreed with
each statement.

Index Score to measure prompting
The Index Score was used to measure prompting during Round 2. The concept of prompting was pre-
speci�ed to have occurred if the absolute difference between the Awareness Index (calculated using the
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item-generation responses in Round 1) and the Consensus Index (calculated using the percentage of
participant agreement with each statement during the structured questionnaire in Round 2) was greater
than or equal to 0.05 or 5% whereas if it was less than 0.05 (5%) then there was no prompting.
Unprompted consensus was de�ned when the majority of participants suggested the item during Round
1, and the majority of participants agreed or strongly agreed that the item was important in Round 2. Any
item that was not suggested by the participants during Round 1, but the participants agreed that the item
was important in Round 2 was said to be completely prompted.

Results
The case studies were conducted between March 2017 and December 2019. The number of participants
ranges between 3 and 10 for each case study. A description of the participants for each case study is
summarized in Table 2.

In Round 1, all 10 blank �elds were used by the participants in case study 1. For the other case studies, up
to six blank �elds were completed in each study.

Systematic literature review
Literature reviews were conducted for case studies 2 and 3 and no additional items were generated for
these cast studies.

Responses to Item-generation (Round 1) and structured (Round 2)
questionnaires
In case study 1, recommendations for setting up a European XLH registry, Round 1, �ve key areas were
identi�ed by the participants: engagement, regulatory, communications, relationships and internal
procedures. The most frequently mentioned coded items were ‘positive initial investigator engagement’
and ‘positive relationship with sites’ and were mentioned twice by each participant in their free-text
responses to the item-generation round. The least frequently mentioned coded items were mentioned
once each (Figure 2).

In case studies 2 and 3 (limitations of treatment for XLH in either children or adults), the participants also
identi�ed �ve key areas in response to the Round 1 question: persistence of treatment, convenience,
adherence, e�cacy and safety, although there were differences in the frequency of each item in each area
depending whether treatment referred to children or adults (Figures 3 and 4). Case study 4 looked at
triggers for treating XLH, which showed a spread of awareness of items generated and also a spread of
consensus of each statement (Figure 5).

Awareness (item generation) and prompted agreement (consensus)
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When presented with the structured questionnaire in Round 2, many of the participants were agreed or
strongly agreed that the items generated during Round 1 were important. The majority of items had some
degree of prompted agreement consensus. Participants were prompted to consider the majority of items,
as can be seen from the gradients of each line visualizing the absolute difference (Index Score) between
the Awareness Index and the Consensus Index in Figures 2–5. The Index Score for each item was also
numerically calculated (data not shown).

Discussion
This series of case studies have shown how to methodically observe proportional group awareness and
subsequent consensus of items arising from list-generating questioning. The free-text responses to the
item-generation round tested the awareness of speci�c concepts or items regarding setting up a
European XLH registry, the limitations of empirical treatment for XLH in children and adults, and triggers
for treatment of XLH in adults. The purpose of this methodology is not to force a consensus, but to
evaluate the current knowledge and opinions of the selected experts. It is unique in its objectiveness, its
approach and interpretation compared with traditional forms of consensus generating methodologies.

This method of observing proportional group awareness and consensus consists of two rounds of
questionnaires. The �rst survey has to consist of an open-ended question for the experts to answer. The
answers then can be used to generate listed items and assess the awareness of the experts of a
particular subject, recording the awareness of items in an unprompted way. The structured questionnaire
generated from the items identi�ed from the �rst round can also have items added to it by the
investigator(s). As such, the process of observing proportional group awareness and consensus is
�exible, allowing results from literature searches to input into the structured questionnaire in Round 2.
This enables the participants to have the bene�t of reviewing items that may not have been suggested in
their �rst round.

In case study 1, setting up a European XLH registry, recommendations were elicited from small number of
experts with speci�c reference to a single project. The unprompted consensus items of a positive initial
engagement with a country chief investigator and developing positive relationship with sites show that
these are at the forethought of clinical study managers minds when thinking about setting up a
successful registry. Nevertheless, participants had minimal awareness of the majority of items identi�ed
during Round 1. The high number of items that were elicited with minimum observed frequency maybe
driven by the low number of advisors (n = 3) and variation in individual opinion. Nevertheless, this case
study demonstrated the ability to utilize the minimum of three advising participants as well as the
response to the ‘test’ item that was introduced.

The case studies for empirical treatment of XLH in both children and adults demonstrated the different
levels of knowledge or awareness of treatment options. For treating children, the highest level of
awareness of items generated indicated that the panel of experts focused on the same items, including
adherence to treatment, problems of variable serum phosphate levels and inadequate response to healing
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rickets. The participants’ responses enabled a small number of clear items generated for empirical
treatment of XLH in children. This may be due to good alignment in level of experience of the experts or
that the question is well de�ned and enables a small number of items to be generated. Items with an
Awareness Index <50% would bene�t from effort to increase awareness through education. In contrast,
the same question asked about the treatment of adults demonstrated a low level of awareness of items
identi�ed by the expert participants. This may represent the diffuse knowledge of the subject, or
genuinely disparate positions on the items to be included. However, during Round 2 in both case studies
of the limitations of empirical treatment of XLH, the participants showed a high level of agreement
consensus. In case study 4, awareness of triggers for treatment of XLH in adults was low, except for pain,
which had unprompted consensus as being an important trigger for treatment. A wide variation in opinion
through divergent local practices or low familiarity with the subject matter may be responsible for the low
awareness of other items generated.

In the case studies reported here, the �rst had participants with speci�c knowledge and experience setting
up an XLH registry, whereas the other case studies all had participants who were experts in treating
patients with XLH and had published articles about XLH in peer-review journals. Expertise required
depends on the clinical question being asked. As such, experts could be de�ned in a clinical setting by the
number of patients they treat per year with a speci�c disease, or the number of patients enrolled in a
clinical trial, or other discerning attribute that makes the person an expert in their �eld and able to provide
value insights to the question in hand.

In order to have an opinion from which to form a consensus, a group of experts would �rst need to be
aware of the key aspects of the subject of interest on which to base that opinion. Without one there
cannot be the other. A threshold level of awareness of their subject matter would, by de�nition, qualify
them as an expert in it. However, accepting that no expert can omniscient, it would follow that being
made aware of new material would inevitably require him or her to form an opinion on it that may
in�uence the overall consensus. As such, there is necessarily internal (within the expert group) and
external prompting (external sources outside the expert group) when it comes to forming an opinion.

The expert responses to the structured questionnaire allows the investigator(s) to observe any consensus
that arises, regardless of whether it is prompted or unprompted. In these case studies, prompted
agreement was pre-speci�ed as a difference of 5% or more in the Index Score (the absolute difference
between the Awareness Index and the Consensus Index for an item. Traditionally, 5% has been considered
a threshold for statistical signi�cance. It was recognized that the prompting was going to be ‘coarse’
given the small number of participants, particularly in case study 1; however, the observation of
prompting could still be made on data collected from Round 1 and Round 2. Some items may have
signi�cantly more support after prompting in Round 2 but fail to secure majority agreement by the
participants. Nonetheless, the advantage that anonymity of the participating experts is never lost,
therefore there is no effect of dominant individuals, manipulation or compulsion to confer to certain
viewpoints [6, 7]. Moreover, anonymity preserves the independence in item generation during Round 1.
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In these case studies, the lack of face-to-face meetings denied the opportunity to discuss pertinent topics,
which may have been seen as a limitation; however, there is no reason why the process could not include
a face-to-face discussion meeting to be held after Round 1 and before the experts complete the Round 2
questionnaire.

The ability to categorize items on the basis of the difference between the Awareness Index and
Consensus Index enables appropriate handing of these items (Figure 6). For example, an item with both
an Awareness Index and Consensus Index of 100% denotes complete awareness of an item which does
not undergo prompting and resulted in complete consensus. Such an item can be considered to be well
understood or to be common knowledge and beyond challenge. However, recognising that differences in
awareness of suggested items across the experts will exist identify items of lower awareness. For items
with an Awareness Index <50%, the degree of prompting observed in the performance of these items in
Round 2 indicates how these items are appreciated when uniformly presented, i.e., when all experts are
made equally aware of the item (as seen by the gradient of the slope between Round 1 and Round 2, or
the Index Score).. The performance of these items around the simple majority threshold of >50% provides
insight into the ‘tipping’ point of broad agreement. Items which are categorized as having a Consensus
Index <50% indicates a degree of education may be required in order to increase awareness of an
accepted item (Figure 7). When an item is not suggested by the experts and introduced into Round 2 as
either a test suggestion or items gleaned from a literature review which are then prompted to <50% may
indicate the experts lack a threshold level of knowledge or awareness of the subject matter. Alternatively,
items falling into this category may constitute a fundamental ‘challenge’ to the norm and indicate an
opportunity to rede�ne these norms. The consensus list can allow items to be utilized in further
discussions without further investigation or used with a parallel investigation, or alternatively not used
without formal investigation. Finally, in situations where there is no consensus in Round 2, the threshold
for active investigation may not be met and the research team may simply opt to monitor these items and
defer decision on active management until more is known about them.

Observed proportional group awareness and consensus is a relatively quick process compared with the
Delphi technique and its variants, which can be long and drawn out depending on the pre-speci�ed level
of agreement required. The Delphi technique often shows a change in participants’ views towards
consensus and stability with each subsequent round as indicated by an increase in percentage
agreements, convergence of importance rankings, an increase in Kappa values and a decrease in
comments as rounds progressed [8].

A potential limitation of the case studies reported here is that the Round 2 questionnaires were
constructed in a way that encouraged agreement rather than disagreement, possibly leading to response
bias, in particular, acquiescence bias. To mitigate this and test for acquiescence bias, in future studies
Round 2 surveys could have a selection of questions that repeat the same concept or item but are
reworded so that if the participant strongly agreed with the �rst statement, then they would be likely to
strongly disagree with the repeated statement. For example, ‘Pain reported by the patient is the most
important deciding factor with regards to treatment’ and ‘Pain reported by the patient does not affect the
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type of treatment given’. Nevertheless, it might not always be appropriate to phrase statements in this
way as the whole process is directed towards agreement consensus; the responses to the open-ended
question in Round 1 are coded and lead to the statements listed in Round 2. As such, the participants
who have suggested speci�c items in Round 1 are likely to agreement with statements based on these
items. In addition, the open-ended question asked in Round 1 needs to be carefully considered to ensure
that with the objectives of the study will be able to be ful�lled. Similarly, expert participants need to be
chosen carefully.

The process of observing proportional group awareness and consensus takes account of knowledge
awareness of the experts at the beginning of the consensus process, unlike the Delphi technique,
modi�ed Delphi and RAND/UCLA. There was no forced consensus, no attrition of participants, no sending
questionnaires to a wider group of academics who may not have the same level of knowledge and
making the process more transparent. Although the Delphi technique is useful for determining judgement
convergence, this does not necessarily mean that the resulting consensus is accurate [9]. If participants
fail to answer a question or questions in any particular round in Delphi, the results of that round may
show a misleading bias towards agreement [8]. Participants in the case studies reported here had similar
levels of knowledge so it was expected that they would have similar levels of prompted agreement for
each item. Participants from different specialties would be more likely to have different levels of
prompted agreement for each item identi�ed during the list-generating round. Although the number of
participants was relatively small in each case study, other studies have shown that only a small number
of experts is required when assessing consensus [10].

The method of observing proportional group awareness and consensus could be used to answer most
questions, for example, in therapy areas where information is lacking, making us reliant on expert opinion
(level 5 evidence). Observing proportional group awareness and consensus would also be useful when a
speci�c subjective interpretation is required to answer the research question, when assessing differing
levels of knowledge and awareness of key information in order to develop education programmes, when
assessing the time delay between expert knowledge and when such knowledge becomes known by the
wider community, and in therapy areas in which randomized controlled trials are considered unethical (for
example, some areas of obstetrics or oncology) thus limiting the quality of evidence available. These
kinds of surveys could also be used to assess the level of knowledge of different groups of advisors who
answer the same Round 1 question, which could be useful when developing regional education
programmes. Similarly, repeating the Round 1 or Round 2 surveys would measure how knowledge about
a speci�c subject changes over time. The value of observing proportional group awareness and
consensus is that it elucidates unmet educational need, knowledge gaps, and the time-lag between expert
knowledge (unpublished) and when it leaches to the broader academic community. Thus, the clear
bene�t of the unprompted list generation and group consensus methodology is that it helps assess the
current level of understanding and the temporal lag between research and expert knowledge in a speci�c
therapy area or topic. The difference between the unprompted awareness and the prompted agreement
consensus identi�es items or areas either where more education is required (in the case of items not
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listed by the participants, or listed by very few of them in Round 1) and where more research is required
(in the case of where there is no observed agreement consensus for a statement in Round 2).

Conclusions
In summary, the methodology described here to observe proportional group awareness and consensus
provides objective assessment of expert knowledge, which is applicable to research areas where opinions
may be subjective or based on limited evidence, especially in research areas where other consensus
techniques may not be appropriate to apply. Standardized categorization of items with regard to
awareness, consensus and prompting, offer the opportunity manage each item or concept in a more
tailored manner in terms of education and further investigation.
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Case study Open-ended question asked

in Round 1 (list-generating

round)

Criteria for expert

participation

Systematic literature review

(search terms)*

1. Setting

up a

European

registry for

patients

with XLH

With speci�c reference to

your experience in setting up

and implementing the XLH

Registry what

recommendations would

you make to other groups

wishing to implement a

similar European rare-

disease registry?

Recruitment was from

the Medialis Real World

Evidence Asset

Management Division

team of clinical study

managers.

Relevant patient registry

experience.

Participants have a

similar level of

knowledge regarding

rare-disease registries,

speci�cally an XLH

registry, and exposure to

the same project

information.

No

2.

Limitations

of

empirical

treatment

of XLH in

children

What are the limitations of

empirical treatment for XLH

in children?

Experience in treatment

of children with XLH.

Management of XLH in a

recognized specialist

centre. Author of

publication in paediatric

XLH. Participation in

paediatric clinical trials in

XLH.

X-linked rickets; XLH; X-linked

hypophosphatemia; Familial

hypophosphatemia; Familial

hypophosphatemic rickets; X-

linked hypophosphatemic

rickets; Vitamin D-resistant

rickets; VDRR; Genetic rickets;

Hereditary rickets
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Phosphate(s) and vitamin D

(calcitriol, 25-

hydroxycholecalciferol, 1,25-

dihydroxycholecalciferol,

cholecalciferol, vitamin

D3/D2/D)

3.

Limitations

of

empirical

treatment

for XLH in

adults

What are the limitations of

empirical treatment for XLH

in adults?

Experience in treatment

of adults with XLH.

Management of XLH in a

recognized specialist

centre. Author of

publication in adult XLH.

Participation in adult

clinical trials in XLH.

X-linked rickets; XLH; X-linked

hypophosphatemia; Familial

hypophosphatemia; Familial

hypophosphatemic rickets; X-

linked hypophosphatemic

rickets; Vitamin D-resistant

rickets; VDRR; Genetic rickets;

Hereditary rickets

 

Phosphate(s) and vitamin D

(calcitriol, 25-

hydroxycholecalciferol, 1,25-

dihydroxycholecalciferol,

cholecalciferol, vitamin

D3/D2/D)

4. Triggers

for

treatment

of XLH in

adults

What are your triggers for

treatment of XLH in adults?

Experience in treatment

of adults with XLH.

Management of XLH in a

recognized specialist

centre. Author of

publication in adult XLH.

Participation in adult

clinical trials in XLH.

No
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*Online databases MEDLINE via PubMed were used to identify search terms. XLH, X-linked
hypophosphatemia.

Table 2. Case study participants
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Case study

number

Description of participants Number of

participants

who responded

to:

Round

1

Round

2

1. Setting

up a

European

XLH

registry

The participants all worked on a European XLH patient registry. In

addition, two of the three participants had more than 10 years of

experience in study management and all three participants had at least

5 years of experience in national regulatory submission processes. One

of the participants had additional experience in local site regulatory

approval (3 years), site contract execution (8 years), and engagement of

chief (n=8) and primary investigators (n=32).

3 3

2.

Limitations

of

empirical

treatment

of XLH in

children

The participants were all physicians with experience of treating children

with XLH, in Europe. All worked in a national centre recognized for the

management of paediatric XLH patients and had authored articles on

XLH in the paediatric population

8 8

3.

Limitations

of

empirical

treatment

for XLH in

adults

The participants were all physicians with experience in treating adults

with XLH in Europe. All worked in a national centre recognized for the

management of paediatric XLH patients in their country and had

authored articles on XLH in the paediatric population.

10 10

4. Triggers

for

treatment

The participants were all physicians with experience in treating adults

with XLH in Europe. All worked in a national centre recognized for the

10 10
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of XLH in

adults

management of paediatric XLH patients in their country and had

authored articles on XLH in the paediatric population.

XLH, X-linked hypophosphatemia.

Figures
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Figure 1

Figure 1. Overview of awareness and agreement consensus The awareness and agreement consensus
overview is categorized according to the Awareness Index (frequency of each coded item in relation to the
overall most frequently occurring coded item in Round 1) and the Consensus Index (calculated using the
percentage of participant agreement with each statement during the structured questionnaire in Round
2). Complete awareness of an item has an Awareness Index of 100% and complete agreement consensus
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has a Consensus Index of 100%. Partial awareness and consensus have indices >50–100%. Low
awareness and no agreement consensus have indices 0–≤50%. XLH, X-linked hypophosphatemia.

Figure 2

Figure 1. Overview of awareness and agreement consensus The awareness and agreement consensus
overview is categorized according to the Awareness Index (frequency of each coded item in relation to the
overall most frequently occurring coded item in Round 1) and the Consensus Index (calculated using the
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percentage of participant agreement with each statement during the structured questionnaire in Round
2). Complete awareness of an item has an Awareness Index of 100% and complete agreement consensus
has a Consensus Index of 100%. Partial awareness and consensus have indices >50–100%. Low
awareness and no agreement consensus have indices 0–≤50%. XLH, X-linked hypophosphatemia.

Figure 3

Figure 3. Awareness (item generation) and prompted agreement (consensus) for case study 2
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Figure 4

Figure 4. Awareness (item generation) and prompted agreement (consensus) for case study 3
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Figure 5

Figure 5. Awareness (item generation) and prompted agreement (consensus) for case study 4
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Figure 6

Figure 6. Insights into stratifying knowledge awareness and prompted agreement Interpreting differences
between group awareness and consensus of items. Round 1 – Item Generation: Green circles represent
group awareness of items identi�ed during a list-generating question; orange circle represents items are
possibly require more education about or represent a time-lag between expert awareness and the
knowledge spreading to the wider academic community; red represents items that are possibly not as
relevant to the study question; blue represents external source of item, for example, an item from a
systematic literature review. Round 2 – Consensus: Green circles represent agreement or prompted
agreement; orange circle represent prompted agreement but in the minority of participants, possibly
because more research is required to provide more evidence; red circle represents agreement that item
should be excluded. Arrows between Round 1 and Round 2 represent the level of prompted agreement
with the steeper the slope the greater the level of prompted change of opinion. The Index Score represents
the amount of prompted agreement between awareness (item-generating) and observed consensus.
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Figure 7

Figure 7. Planning future actions based on awareness and consensus categories Group awareness of
items and prompted agreement consensus can be used to plan future actions according to pre-de�ned
categories.
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