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Objective: Standardised person-reported outcomes (PRO) data can contex-
tualise clinical outcomes enabling precision diabetes monitoring and care.
Comprehensive outcome sets can guide this process, but their implementation in
routine diabetes care has remained challenging and unsuccessful at international
level. We aimed to address this by developing a person-centred outcome set for
Type 1 and Type 2 diabetes, using a methodology with prospects for increased
implementability and sustainability in international health settings.

Methods: We used a three-round questionnaire-based Delphi study to reach
consensus on the outcome set. We invited key stakeholders from 19 countries via
purposive snowball sampling, namely people with diabetes (N=94), healthcare
professionals (N=65), industry (N=22) and health authorities (N=3), to vote on
the relevance and measurement frequency of 64 previously identified clinical and
person-reported outcomes. Subsequent consensus meetings concluded the study.
Results: The list of preliminary outcomes was shortlisted via the consensus pro-
cess to 46 outcomes (27 clinical outcomes and 19 PROs). Two main collection
times were recommended: (1) linked to a medical visit (e.g. diabetes-specific well-
being, symptoms and psychological health) and (2) annually (e.g. clinical data,

general well-being and diabetes self management-related outcomes).
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1 | INTRODUCTION

Diabetes care seeks to help people with diabetes achieve sta-
ble, near-normal blood glucose levels to avoid complications
while promoting physical and emotional well-being.! Despite
improvements in monitoring and treatment, many people
with diabetes do not achieve at least one of these goals.>*

Aiming to improve outcomes, treatment satisfac-
tion and quality of care, person-centred diabetes care is
being advocated, including individualised treatment and
strengths-based communication, and considering per-
sonal factors and needs in addition to commonly used
metabolic measurements (e.g. HbA,.).* Person-reported
outcomes (also referred to as ‘patient-reported outcomes’)
(PROs) that map a person's subjective health can be used
to support this approach.” Assessing PROs with question-
naires (PROMs) can facilitate valuable interactions be-
tween people with diabetes and healthcare providers, as
it can help both to better prepare for their visits. When
actively using PROM results in consultations, healthcare
providers can dedicate time to and specifically ask about
identified concerns, while answering PROMs can help
people with diabetes to self-reflect and identify priority
issues they wish to discuss. Both can foster more mean-
ingful conversations at eye-level.” This may also support
effective time and resource allocation.>®

Efforts have been made to standardise this approach by
defining diabetes outcome sets that combine clinical out-
comes and PROs to allow for comparison of holistic health
data over time and across individuals. They differ in com-
position and scope, including clinical trials,'® bench-
marking diabetes care nationally'' and internationally,'
and supporting local diabetes care delivery."> However,
scalable implementation of these sets in routine diabetes
care has not been successful to date.'*!> Key barriers to
implementation include uncertainty about which aspects
truly matter to people with diabetes'® and how healthcare
providers should use PRO data,® as well as a lack of ad-
ministrative and infrastructural requirements for data col-
lection and management.'*>'®

Conclusions: PROs are often considered in a non-standardised way in routine
diabetes care. We propose a person-centred outcome set for diabetes, specifically
considering psychosocial and behavioural aspects, which was agreed by four inter-
national key stakeholder groups. It guides standardised collection of meaningful
outcomes at scale, supporting individual and population level healthcare decision
making. It will be implemented and tested in Europe as part of the H20 project.

diabetes mellitus, Type 1, diabetes mellitus, Type 2, patient-reported outcome measures,
patient-centred care, person-centred care, person-reported outcomes, value-based healthcare

Novelty Statement

What Is Already Known?

Considering person-reported outcomes in diabetes
management supports precision monitoring and
helps improve diabetes outcomes. Large integrated
data sets have been developed to facilitate stand-
ardised consideration of these factors. Their scal-
able implementation has not yet been successful.

What This Study Has Found?

We have developed a person-centred diabetes
outcome set considering psychosocial and be-
havioural aspects, enabling standardised record-
ing of diabetes outcomes at scale, which were
unanimously rated meaningful by international
stakeholders.

What Are the Implications of the Study?

Implementing the outcome set can improve dia-
betes management by supporting person-centred
communication, including shared decision mak-
ing. The data collected can inform research and
policy to enhance diabetes care. The H20 project
supports the set's uptake and sustainability.

The Health Outcomes Observatory (H20) project aims
to tackle these challenges by developing person-centred
outcome sets and a data governance and infrastructure in
Europe that will enable standardised collection of health
outcomes and facilitate their integration into healthcare
decision making.'®

Here, we report on the development of the per-
son-centred outcome set for adults with Type 1 and Type
2 diabetes. The objective was to propose a standard for
collecting key diabetes outcomes in routine care that can
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be of value for different stakeholders, benefitting diabe-
tes care at multiple levels and thus be adopted in a more
sustainable way. While its use in individual practice can
support person-centred communication and individual-
ised treatment decisions,” it can simultaneously gener-
ate data that is comparable across individuals, enabling
mutual learning between healthcare providers as well
as research with real-world data, including assessment
of effectiveness and quality of care and new risk strati-
fications.!” Furthermore, such data can be used to iden-
tify population health needs and inform public health
decisions.'® For all these areas, the value of PROs, par-
ticularly well-being (incl. symptoms and functioning),
health behaviours and coping skills, has been consis-
tently demonstrated.’”*8

For this reason, we aimed to achieve consensus among
different international stakeholders on relevant outcomes
and develop an outcome set that can serve multiple pur-
poses and with a high potential for widespread acceptance
and implementation. Subsequent H20 activities will build
on this to overcome implementation challenges.

2 | METHODS

An online questionnaire-based three-round multi-stake-
holder Delphi study was undertaken to achieve consensus
on the outcome set'’ followed by two consensus meetings.

This study was participatory, involving healthcare
professionals, industry representatives and people with
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diabetes in the planning and conduct to ensure that key
stakeholders’ perspectives were considered from the out-
set. The study protocol was published previously'® and
ethical approval was obtained (Medical University Vienna:
EK 1803/2021 and Vall d'Hebron University Hospital:
PR(AG)466/2021). We followed the COS-STAR-guidelines
for reporting our results.*

2.1 | Participants

We included four stakeholder groups, including people
with diabetes and community advocates, healthcare pro-
fessionals and/or academic researchers, representatives
of industry and regulatory and health authority repre-
sentatives. We recruited through community networks,
diabetes societies and industry partners using purposive
snowball sampling, considering gender, diabetes type
and sociodemographic background for the seed sam-
ple (N=145). Invitations to participate focused on four
European countries that will initially implement the out-
come set (Austria, Germany, the Netherlands and Spain)
with additional participants recruited from other countries
using team member networks (convenience sampling).
Based on the available literature on the Delphi method,’
we aimed to include between 5 and 8 people per stake-
holder group from each location leading to a total number
of 120-180 participants for the first survey. Table 1 shows
the eligibility criteria and a rationale for involving each
stakeholder group.

TABLE 1 Eligibility criteria and rationale for involving each stakeholder group.

Group People with diabetes Healthcare professionals Industry Authorities
Eligibility >18years of age
criteria Sufficient proficiency in English, German, Dutch or Spanish
Consent to study
Living with Type 1 or Experts in diabetes care Associated with a Work for regulatory

Type 2 diabetes or
representing people with
diabetes (e.g., through
their role in a lived-
experience organisation
or as relatives or
informal carers)

(incl. physicians, nurses,
psychologists, dietitians,
and other professions
involved in diabetes
management) and/or
academic diabetes and/or
outcomes research

Rationale for Experts for what everyday
life with diabetes
is like and what is
needed for successful

self-management

Extensive knowledge about
healthcare practices and
methodological aspects;
can advise on clinical
meaningfulness and
feasibility aspects

involvement

pharmaceutical or medical
device company that
conducts research and
development or has an
interest in diabetes

Familiarity with using health
and quality of life outcomes
for medical claims; can
advise on methodological
aspects and on which
person-reported information
may be particularly relevant
for informing health policies

agencies or health
authorities in Europe
(due to the scope of
the H20 project)

Can provide insight
into what clinical
and person-reported
information might
be relevant for health
policymaking

85U80]7 SUOWILWIOD BAIIERID) 8]qedt|dde ayy Aq peusenoh aJe e YO ‘8sn Jo se|ni 1oy Areiqi8UIIUO AB|IA UO (SUORIPUOD-PUB-SWBILI0D A8 |IMAeIq Ul UO//SANY) SUOTIPUOD puUe SWie | 8u1 88S " [7202/50/e2] uo AriqiTauluo A8Im ‘Ariqi AiseAluN elesddn Aq 6525TBWP/TTTT OT/I0PAW0D A8 IM AeIq 1 Ul UO//SANY WOl papeoiumod ‘G ‘vZ0Z ‘T6vSyorT



PORTH ET AL.

skl DIABETIC

2.2 | Information sources

The preliminary outcomes presented in the first Delphi
round were based on 53 PROs identified via a systematic
literature review”' and 54 clinical variables extracted from
a national diabetes register* and the ICHOM diabetes
outcome set.'* We conducted focus groups with people
with diabetes and healthcare professionals to identify
which outcomes they considered important for diabetes
management and used the results to shortlist the person-
reported and clinical outcomes to 64 outcomes. The focus
group findings, the pre-identified PROs and clinical out-
comes (including a rationale for inclusion or exclusion)
and a list of the outcomes presented in the first Delphi
round (including a brief description for each) are avail-
able in Data S1.

2.3 | Consensus process

The Delphi study consisted of three consecutive survey
rounds presented via www.soscisurvey.de. Responses
were anonymous, but basic demographic data was col-
lected, including gender, age, stakeholder group, location,
diabetes type and H20 project involvement. The second
and third rounds included a summary of responses by
stakeholder group from the previous questionnaire (gen-
erated using SPSS*) allowing participants to consider
others' perspectives before re-assessing each outcome.
Surveys were available in German, Dutch, Spanish and
English, and pre-tested by at least one person with diabe-
tes and clinical expert in each language. Before complet-
ing the questionnaire, participants provided informed
consent. To promote retention, they received reminder
emails regarding survey deadlines (2-3 per round).

In the first survey, participants were asked to choose
a measurement frequency for each outcome (‘daily’,
‘weekly’, ‘monthly’, ‘annually’ or ‘before a medical visit’),
including the option to exclude the outcome (‘never’). For
PROs, this decision was required for a single question as-
sessment and a standardised multi-item questionnaire.
Participants could specify other measurement intervals
and outcomes which were added to the list if they had
been proposed at least twice.

The second survey included a revised outcome list and
top-ranking measurement frequencies based on the results
of the preceding round. We devised the following thresh-
olds based on group size to give similar weight to the votes
of all stakeholders: (1) outcomes were excluded if ‘never’
was endorsed by >10% of people with diabetes, >15% of
healthcare professionals, >25% of industry and authority
representatives or >10% of all; (2) for each outcome, mea-
surement frequencies were included if endorsed by >12%

of people with diabetes, >15% of healthcare professionals
and >20% of industry and authority.

Participants were asked to rate the importance of in-
clusion in the outcome set for each outcome at each can-
didate measurement frequency (on a 10-point Likert scale
ranging from 1, meaning ‘not relevant at all’ to 10, mean-
ing ‘of highest importance’).

Outcomes were included in the third round with the
measurement frequencies that received the highest per-
centage of votes >7 in any stakeholder group. In this last
round, participants were asked to rate the importance of
including each outcome in the outcome set (on the same
10-point Likert scale) and their agreement with each
candidate measurement frequency (on a 10-point Likert
scale ranging from 1, meaning ‘T do not agree at all’ to
10, meaning ‘T fully agree’). Consensus was achieved
when >70% of the members in all stakeholder groups re-
garded an outcome as highly relevant (vote of >7). These
thresholds, including the Likert scales, had been de-
fined previously for the entire H20 project.'® Outcomes
that reached 70% approval in two or three stakeholder
groups were marked as ambiguous and discussed at the
consensus meeting. All other outcomes were consid-
ered to have not reached consensus. However, outcomes
considered to be highly relevant by people with diabe-
tes were designated ‘community-important’ and carried
forward to the consensus meeting on that basis to add
weight to the lived-experience perspective in refining
the outcome set. The same criteria applied to the mea-
surement frequencies.

We invited selected Delphi participants to a virtual
consensus meeting to resolve disagreement and finalise
the outcome set. Selection criteria included having com-
pleted at least two survey rounds and being comfortable
participating in a group discussion in English. Moreover,
the invitations were made in a way that an equal distribu-
tion of 6-8 people per stakeholder group as well as of H20
members and external participants, hospital-employed
and non-hospital-employed healthcare providers and peo-
ple with (experience in) Type 1 and Type 2 diabetes could
be achieved. During the meeting, the group could either
agree to include or exclude outcomes or flag outcomes as
desirable on which study team members with different ex-
pertise would make a final decision in a subsequent con-
sensus meeting.

3 | RESULTS
3.1 | Participants

The first survey was accessed by 327 people, of whom 183
responded (56%), 125 out of 144 who accessed the second
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survey (87%) and 116 out of 126 who accessed the third
survey (94%) responded, respectively, resulting in re-
sponse rates of 68% for the second and 63% for the third
round.

Participants were from 19 countries and 54% were
women. People with diabetes comprised the largest group
in all rounds (>51%). Among them, 52% were women,
60% lived with Type 2 diabetes and about half were over
60years old (30% between 41 and 60, and 20% between
18 and 40). They represented Austria, Belgium, Cyprus,
France, Germany, Ireland, Italy, Norway, Romania, Serbia,
Spain, Sweden, Switzerland, the Netherlands and the
United Kingdom (Table 2).

3.2 | Outcomes

After the first Delphi round, four outcomes were added to
the subsequent surveys: depression, anxiety, eating prob-
lems and sexual health. Adjustments were made to some
initially listed outcomes based on participants’ comments,
that is, using more accessible language or combining them
(based on congruent voting results) into one outcome cat-
egory (and scoring them together) to ensure user-friendli-
ness. Outcomes included in the second and third rounds
(N=57), along with round 1 voting results, are available
in Data S1.

After the third round, consensus on inclusion in the
outcome set had been reached for 29 outcomes, includ-
ing six PROs: psychological well-being, diabetes distress,
diabetes-specific quality of life, health status, hypogly-
caemia unawareness, treatment satisfaction and 23 clin-
ical outcomes reflecting glycaemia, laboratory values,
blood pressure, hypo- and hyperglycaemia episodes and
diabetes complications. Seventeen outcomes were clas-
sified as ambiguous and marked for further discussion
in the consensus meeting (14 PROs and three clinical
outcomes). Nearly all of them were considered highly
relevant by people with diabetes with four exceptions:
depression, eating problems, social support (considered
relevant by people with Type 1 diabetes only) and sexual
health (considered relevant by people with Type 2 dia-
betes only).

Outcomes considered important by people with diabe-
tes only were lifestyle behaviour, side effects and eye and
foot screening documentation.

Stigma, coping skills, skills and competencies, diabetes
knowledge and anxiety were excluded at this stage as no
consensus was indicated in the Delphi process.

In terms of measurement frequency, consensus was
reached for all clinical outcomes (N=27) for which par-
ticipants suggested recording them either once a year
or every 3 or 6 months, and for most PROs (N=14) for
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which it was also suggested recording them either once a
year or else before a medical visit. For seven PROs, there
was no consensus on how often they should be measured
(diabetes-specific quality of life, self care performance,
perceived importance of self care, depression, eating
problems, social support and sexual health). Here, all
stakeholder groups seemed undecided, that is, several
measurement frequencies achieved a similar proportion
of votes >7, but they mostly showed a preference for the
same measurement frequency. The proportion of votes
>7 per stakeholder group for all measurement frequen-
cies in the third Delphi survey is available in Data S1.

Figure 1 presents a graphical summary of the Delphi
process and results. Table 3 shows round 3 voting results
per stakeholder group.

The first consensus meeting was attended by 19 par-
ticipants, a chairperson, a moderator and two note takers.
Participants included four people with Type 1 diabetes,
one community advocate for Type 1 and Type 2 diabetes
each, eight healthcare professionals, including physicians,
a psychologist and a nurse and five industry representa-
tives. Each outcome was presented with a definition and
the Delphi results and was discussed for 3-5min. The dis-
cussion and final decision were recorded in writing and all
entries of the ‘chat’ were saved.

Consensus for inclusion was reached for 13 of the 17
outcomes that were discussed, and two main collection
times were recommended: (1) linked to a medical visit
(diabetes-specific well-being, symptoms, altered glucose
events, psychological health and lifestyle behaviour); (2)
annually (clinical data, general well-being, treatment sat-
isfaction, diabetes self management behaviour and health
beliefs). It was suggested to document blood glucose and
pressure every 3—-6 months.

Social support was excluded with agreement of all par-
ticipants, as it was considered key for self management
but not an outcome to be monitored.

Three outcomes were considered desirable and final
consensus on inclusion was deferred to the study team
during the second consensus meeting: self care perfor-
mance, capacity for self care and perceived importance
of self care. This was based on concerns regarding in-
cluding numerous interconnected self care-related
PROs.

The second consensus meeting was attended by clin-
ical experts (N=3), psychology and diabetes researchers
(N=2), industry representatives (N=1) and community
advocates (N=2, one for Type 1 and Type 2 diabetes each)
who made the following decisions: side effects was sub-
sumed within the ‘symptoms’ PRO (including all symp-
toms attributable to diabetes itself, its complications and
management) because of the complexity in measuring
it as a standalone PRO. All self care behaviour-related
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TABLE 2 Participant characteristics

Round 1 Round 2 Round 3 of all Delphi rounds.
Participants N % N % N %
Total 183 100.0% 125 100.0% 116 100.0%
Stakeholder groups
People with diabetes 94 51.4% 76 60.8% 60 51.7%
Healthcare professionals 65 35.5% 41 32.8% 45 38.8%
Industry 22 12.0% 6 4.8% 8 6.9%
Authority 2 1.1% 2 1.6% 3 2.6%
Age
18-40 40 21.9% 22 17.6% 22 19.0%
41-60 72 39.3% 47 37.6% 42 36.2%
60+ 71 38.8% 56 44.8% 52 44.8%
Gender
Women 99 54.1% 69 55.2% 62 53.5%
Men 83 45.4% 56 44.8% 54 46.5%
Other/diverse 1 0.5% 0 0.0% 0 0.0%
Type of diabetes®
Type 1 49 26.8% 35 28.0% 33 28.5%
Type 2 72 39.3% 57 45.6% 42 36.2%
Both 62 33.9% 33 26.4% 38 32.8%
H20 affiliation
Internal 31 16.9% 23 18.4% 17 14.7%
External 117 63.9% 102 81.6% 97 83.6%
Not known 35 19.1% 0 0.0% 2 1.7%
Country
Austria 40 21.9% 28 22.4% 30 25.9%
Belgium 2 1.1% 3 2.4% 2 1.7%
Cyprus 1 0.5% 0 0.0% 0 0.0%
Denmark 4 2.2% 2 1.6% 1 0.9%
France 0 0.0% 0 0.0% 1 0.9%
Germany 20 10.9% 12 9.6% 16 13.8%
Ireland 3 1.6% 1 0.8% 0 0.0%
Italy 8 4.4% 8 6.4% 8 6.9%
Netherlands 61 33.3% 43 34.4% 31 26.7%
Norway 1 0.5% 0 0.0% 1 0.9%
Romania 1 0.5% 1 0.8% 1 0.9%
Serbia® 1 0.5% 0 0.0% 0 0.0%
Spain 8 4.4% 13 10.4% 8 6.9%
Sweden 11 6.0% 6 4.8% 9 7.8%
Switzerland 3 1.6% 3 2.4% 2 1.7%
Turkey® 1 0.5% 0 0.0% 0 0.0%
UK 14 7.7% 3 2.4% 5 4.3%
USA 3 1.6% 2 1.6% 1 0.9%
Australia 1 0.5% 0 0.0% 0 0.0%

*The indication of diabetes type was a multiple-choice answer indicating which type a person lives with,
which type(s) they represent (community advocates) or which type(s) they specialise in (e.g. healthcare
providers). In round 3, three participants (two health professionals/academic researchers and one
industry representative) stated that they had no particular specialism in Type 1 and/or Type 2 diabetes,
suggesting that they specialise in outcomes research, based on the inclusion criteria (disclosed at the
beginning of the survey) (refer to Table 1).

Low- and middle-income countries.
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and HCP

Focus group and individual interviews with PWD

Feedback from CA on identified PROs

Identification of CO from SNDR and ICHOM set

] [Developing the preliminary list of outcomes ]

[ Delphi round 1

184 responses

94 people with diabetes

65 healthcare professionals
22 industry

3 policymakers

[ Delphi round 2

125 responses (68 %)

76 people with diabetes

41 healthcare professionals
6 industry

2 policymakers

[ Delphi round 3

116 responses (63 %)

60 people with diabetes

45 healthcare professionals
8 industry

3 policymakers

[Delphi exercise

'd ~\ /

19 participants

4 people with diabetes and 2 CA
8 healthcare professionals

5 industry

G

~

J

-

Internal consensus meeting

Consensus meetings

N

FIGURE 1 Graphical summary of the study flow and results. * Data published elsewhere.”! CA, community advocates; CO, clinical
outcome; HCP, healthcare professionals; ICHOM, International Consortium for Health Outcomes Measurement; PRO, person-reported

#
#

Preliminary list of outcomes:
« 21 PRO domains

« 7 clinical outcome domains
(see supplementary file D)

28 outcome domains scored:

selction of appropriate measurement frequencies

4 outcomes excluded: Diabetes knowledge, Skills and
competencies, Coping skills, and Stigma

4 outcomes added: Depression, Anxiety, Eating
problems, and Sexual health

v

63 outcome domains scored: \

importance rating from 1 - 10
Top ten outcomes: 1. Laboratory values
. Psychological well-being
. Complications
. Sensor data
. Quality of life

. Altered glucose events
. Health status
. Diabetes distress

2
3
4
5
6. Blood pressure
7
8
9
1

0. Screening visits

\_

i
v

28 outcome domains scored:

- importance rating from 1 - 10

- level of agreement with measurement frequency from
1-10

Consensus for inclusion reached for 29 outcomes (2
70 % voted 7 — 10 in all stakeholder groups):

relating to 9 categories, incl. generic and diabetes-
specific well-being, laboratory values, blood pressure,
glycemic control, altered glucose events, treatment

satisfaction, symptoms, complications

/

/
<

}

~N
18 outcomes discussed:
Consensus for inclusion reached for 14 outcomes
3 outcomes considered desirable and marked for further
discussion
1 outcome excluded
J
~
Final diabetes outcome set:
57 outcomes (grouped in 19 categories)
incl. 11 case-mix variables, 27 clinical outcomes (incl. 9
clinically-related patient reports), 19 PROs
(Figure 2)
- J

outcome; PWD, People with diabetes; SNDR, Swedish National Diabetes Register.
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outcomes (performance, capacity, perceived importance
and motivation) were clustered and arranged hierarchi-
cally, such that issues with performance of self care be-
haviours would trigger the administration of follow-up
questionnaires, for example, on capacity of self care. This
acknowledges the variables' interrelatedness and high-
lights their potential to provide a holistic understanding
of targetable barriers and enablers for self care.

Ultimately, 46 outcomes (27 clinical outcomes, and 19
PROs) and 11 case-mix variables were included in the di-
abetes outcome set (Table 4). Figure 2 shows the outcome
set, including proposed measurement intervals, and indi-
cating overlaps with other outcome sets to highlight com-
monalities and novelties.

4 | DISCUSSION

We developed an outcome set for routine diabetes care
that was agreed by international key stakeholders and in-
cludes PROs and clinical outcomes, with a focus on psy-
chosocial and behavioural aspects.

We propose to collect outcomes annually (e.g. as part
of the annual diabetes check-up) or promptly before rou-
tine consultations. This can enable well-informed and
personalised interactions between people with diabetes
and healthcare providers, as it can help people with diabe-
tes to reflect on their health and identify issues they want
to discuss and encourage healthcare providers to review
PROs and clinical data together to gain a more holistic
understanding of individual challenges and structure the
conversation accordingly. In this way, implementing the
outcome set can support person-centred communication
during consultations as well as precision monitoring, en-
abling better informed treatment decisions and holistic
diabetes care.*”*

By providing precise definitions of community-rel-
evant outcomes, the outcome set offers a framework for
large-scale data comparability and enables the alignment
of generic PROs between different conditions, both pro-
moting implementation and contributing to high-quality
and scalable outcome assessment.>>% In this way, data
from routine care can inform assessments of effectiveness
and quality of care and identify population-level needs,
potentially substituting observational studies and contrib-
uting to diabetes research and health policy.

Holistically, evaluating treatment effect is a shared in-
terest of people with health problems, healthcare provid-
ers, researchers, payers and regulators alike.”” Involving
these stakeholders in developing a standard for measuring
diabetes outcomes has likely contributed to the outcome
set's acceptability and sustainability."” The outcome set
reflects responses from 19 countries, which is conducive

DIABETIC B

to its international applicability. Additionally, we aimed
to increase its implementability by asking participants to
consider practicability and burden when assessing out-
come relevance, and providing the option to vote on fea-
sibility aspects, such as measurement frequency and PRO
assessment with single questions versus questionnaires.

The study design allowed us to place particular empha-
sis on the lived-experience voice, as people with diabetes
were involved in the study design, prioritising outcomes
for the Delphi survey, and the consensus process itself,
where their voice carried more weight (i.e. all outcomes
considered important by >70% of people with diabetes
were included in the consensus meeting). This was in-
strumental in developing an outcome set capturing health
data that really matter to people with diabetes, which is
key to successful implementation."

Effective implementation further relies on systems
and infrastructures for collecting and managing health
data.’? Being rooted in the H20 initiative is a major asset
of this study as H20 directly addresses this by creating
these structures and supporting coordinated implemen-
tation in international contexts.'® Supportive measures
include training materials that have been developed for
both healthcare providers and people with diabetes to
help them integrate PROs into their existing diabetes
management routines and use them for person-centred
communication.

The outcome set shows commonalities with two na-
tional diabetes outcome sets developed in Denmark for
routine care’® and in Sweden for benchmarking and ad-
vancing evidence-based care'' (Figure 2), suggesting
synergies that may promote its adoption. The clinical out-
comes and measurement frequencies agreed in this study
are in line with practice guidelines™* and other outcome
sets, including the ICHOM set.'* However, the extent of
included PROs distinguishes our outcome set from that
of the ICHOM initiative: Both include the generic PROs
psychological well-being and depression, and the diabe-
tes-specific PRO diabetes distress.'* However, our set adds
another 10 diabetes-specific and four generic PROs. While
the ICHOM set might be well suited for broader contexts
and benchmarking purposes, our set allows for collecting
comprehensive person-reported data enabling enhanced
consideration of the individual context to support per-
son-centred diabetes care.

We recognise that we are proposing a large number of
PROs and that it will be necessary to examine the feasibil-
ity and utility of using the outcome set. Long-term data on
the acceptability of using PROs in clinical diabetes consul-
tations are scarce.®*”'>? For this reason, we are currently
preparing a feasibility study under the H20 project aiming
to identify aspects that require refinement. At the same
time, we are exploring different alternatives to assessing
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TABLE 4 Clinical and person-reported outcomes (domains) of the final diabetes outcome set.

#
1

10

11

12

13

14

15
16

17

18

Outcome

Glycaemia

Blood pressure
Height and weight

Laboratory values

Screening attendance

Hypoglycaemia episodes

Hyperglycaemia
emergencies

Complications

Diabetes distress

Diabetes-specific quality of

life

Psychological well-being

Depression

Eating problems

Diabetes symptoms

Hypoglycaemia unawareness

Lifestyle behaviour

Health status

Sleep quality

Definition

Commonly used measures for evaluating blood glucose levels including HbAlc and data
derived from sensor-based glucose monitoring including mean sensor glucose (over last
2weeks), standard deviation of mean sensor glucose (over last 2weeks), tie in range (TIR; %
of time over last 2weeks), and time in hypoglycaemia (TTH; % of time over last 2 weeks).

Systolic and diastolic pressure of the blood in the circulatory system.
Measures of human size and shape enabling the calculation of the body mass index (BMI)

Laboratory values including commonly evaluated blood and urine values related to Lipids status
(including total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides) and Kidney
function (including creatinine, urine albumin-creatinine ratio, albuminuria).

Attendance of medical visits and examinations that serve to detect diabetes complications
in time, specifically foot examination (incl. the assessment of risk foot level) and eye
examination (incl. the assessment of level of retinopathy, and eye complication treatment).

Frequency and severity of hypoglycaemia, especially frequency of severe hypoglycaemia
episodes (defined as an episode of low blood sugars that one is unable to treat themselves,
leading to confusion or an inability to think straight).

The frequency of hyperglycaemic emergencies (incl. diabetic ketoacidosis and hyperosmolar
hyperglycaemic state).

The presence of acute and/or chronic complications associated with diabetes including
cardiovascular events (i.e., heart attack, chronic heart failure or stroke, peripheral artery
disease), peripheral neuropathy, lower limb ulcers and amputations, chronic kidney disease
(incl. the need for dialysis), diabetes retinopathy, and visual impairment.

The emotional response to specific aspects of living with and managing diabetes including but
not limited to fear/worry about hypoglycaemia and fear of complications.

The cognitive response (considered thoughts) about the extent of impact of diabetes (or an
aspect of this, e.g., a diabetes complication) on the individual's life (not just their health) in
ways that are important to the individual (i.e., the impact on domains that are important to
them such as productivity).

Aspects of (general) mental health including but not limited to negative well-being (e.g.,
depression, anxiety); this can also include other aspects for example stress, positive
well-being.

Depressive symptoms; persistent sadness and a lack of interest or pleasure in previously
rewarding or enjoyable activities.

Abnormal eating behaviours that can threaten health, including those reflecting common
eating disorders (especially binge eating) and those that are diabetes-specific for example
intentional insulin omission (also includes psychological aspects of common eating
disorders).

The subjective experience of all diabetes-related symptoms (incl. treatment side effects),
including the occurrence/presence and the perceived burden of physical and psychological
symptoms related to diabetes and its possible complications. Symptom burden refers to the
impact of diabetes symptoms on functional goals e.g. work, school, family, leisure activities.

The failure to sense a fall in blood glucose below normal levels.

Health behaviours aimed at health promotion and disease prevention (not only prescribed for
managing diabetes), including specifically smoking behaviour and alcohol consumption.

The presence of biological, physiological and psychological dysfunction, symptoms and
functional impairment (and impairments to social functioning); reflects 'quality of health'
rather than '(health-related) quality of life'.

Sleep quality/patterns; self-reported perceptions of sleep quality, depth, and restoration, and the
impact of diabetic peripheral neuropathy on this.
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TABLE 4 (Continued)

DIABETIC N

Sexual and reproductive health including sexual dysfunction (i.e. the various ways in which

an individual is unable to participate in a sexual relationship as they wish (core dimensions
incl. desire, arousal, orgasmic, and sexual pain disorders)), as well as contraception and

# Outcome Definition
19 Sexual health

family planning.
20 Self-care performance

Performance of health behaviours (i.e., overt behavioural patterns, actions and habits that

relate to health maintenance, to health restoration and to health improvement) specifically
prescribed for managing diabetes, including exercise/physical activity, diet/nutrition,
self-monitoring of blood glucose, foot care, medication taking (oral and injectable), and
engaging with health services.

Subjective perception of one's capacity to adhere to their individual treatment recommendations

for diet and physical activity (i.e., how they feel they are currently managing to perform
the behaviour); does not presume an “ideal” regimen or that all individuals have the same

How important the dietary, physical activity and blood glucose self-monitoring aspects of

self-management are perceived to be.

The degree of intrinsic motivation to engage in diabetes self-management behaviours (as

opposed to behaving because of a demand or threat from an external agent, e.g., a family
member or healthcare provider, or because of a rigidly held belief that one behave in a
certain way to avoid shame). Based on Self-Determination Theory, intrinsic/autonomous
motivation = engaging in a behaviour because it is consistent with internal goals/satisfies 3
innate psychological needs: autonomy (i.e. feeling in control of one's behaviour and being
able to take direct action that will result in real change), competence (i.e. feeling one has the
skills needed for success) and relatedness (i.e. a sense of belonging and attachment to other
people) and because it emanates from the self (i.e. the behaviour is self-determined).

Diabetes-specific health belief: An appraisal of the extent to which one feels as though they

have their diabetes under control (comprises an assessment of self-efficacy for performing
diabetes self-management behaviours and whether one has an internal or external locus of
control; internal locus of control beliefs refer to the extent to which individuals believe that

the control of events that affect them is a function of what they, themselves, do, whereas
external locus of control beliefs refer to the belief that events in one's life are caused by
outside factors, such as the behaviour of other people or luck, over which they have less
control). Also including the extent to which people feel they have control over blood sugar.

21 Capacity for self-care
regimen.

22 Perceived importance of

self-care
23 Motivation for self-care
24 Perceived control over

diabetes
25 Treatment satisfaction

An individual's subjective appraisal of their experience of treatment (both process and

outcomes), including ease of use, side effects and efficacy.

all recommended PROs with full PROMs to reduce the po-
tential burden and optimise utility and meaningfulness.
This includes offering a more pragmatic ‘clinical module’
containing a reduced number of core PROMs, using short
forms or open screening questions which can prompt the
use of full PROMs, and employing a branching approach
where PROs that are relevant for most people with diabe-
tes are used to identify areas requiring further exploration
and trigger assessment of more targeted outcomes. Such
approaches may involve computerised adaptive testing,
which has been shown to reduce respondent burden.”
This would allow the outcome set, developed univer-
sally for all adults with Type 1 and Type 2 diabetes, to be
adaptable to different subgroups and their specific needs
and challenges. We observed that, among our study par-
ticipants, only people with Type 1 diabetes considered
regular screening for depression, and eating problems

to be important, while only people with Type 2 diabetes
endorsed screening for sexual health, suggesting that
adaptability may be both necessary and helpful. It will
be crucial to find the right balance between a universal
core outcome set that can guide basic diabetes manage-
ment and capture comparable data from all people with
diabetes (who share the challenge of managing a lifelong
metabolic disease), and a flexible tool that can be adapted
to individual circumstances in a person-centred way (e.g.
considering that managing Type 1 and Type 2 diabetes
presents different challenges).'* The H20 project foresees
stratification analyses on the basis of which the outcome
set will be refined over time. Such analyses can help to
understand culture- and/or location-specific issues and
needs and to assess the impact of different health systems
on health outcomes. For example, residential country has
been shown to play a significant role in the quality of life
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C D in case of new prescription / change C D
[
A A A A
Baseline 1 year 2 years
Case-mix variables Clinical outcome measures Clinically-related patient-reports Patient-reported outcomes
( . \ ( ) D — ti . mVeII—being: - Diabetes distress” -+ \
Date (visit) Glycemia Hypoglycemia episodes’™ - . - Diabetes-specific QoL
HbA1c T+ Hyperglycemia emergencies™* - Psychological well-being™t
Demographics Mean sensor glucose (last 2 weeks)t+ - Depressiont
Sex™t SD of mean glucose (last 2 weeks)t ( d
Year of birth"" TIR (%time)"t Complications"** Psychol. health: - Eating problems
Education” TIH (%time) - Cardiovascular
) (incl. myocardial infarction, stroke, heart Symptoms - Presencet
Diagnosis profile Blood pressure™ failure, peripheral artery disease) - Burden*
Type of diabetes” j - Peripheral neuropathy - Hypoglycemia unawareness
Year of diagnosis™t - Lower limb ulcers
. \ - Lower limb amputation Lifestyle: - Alcohol consumption”t
Height and weight"t - Chronic kidney disease \ - Smoking status”t )
( O - Retinopathy
Treatment factors M\% - Visual impairment ﬂ/\lell—being: - Health status* \
Type of diabetes treatment"' Lipid status™ - Total cholesterol \_ Y, - Sleep quality®
Use of insulin pump' - LDL cholesterol - Sexual health
Sensor-based continuous glucose - HDL cholesterol
monitoring® . D Triglycerides Self-care: - Performance tracking
Antihypertensive therapy” Kidney function®- P/S—cree?tlnlne » ) - Capacity*
Lipid-lowering therapy"t - Albumin-creatinine ratio - Perceived importance
- Albuminuria (yes/no) - Motivation
k j Screenings
Date of last foot screening Health beliefs: - Perceived control over diabetes
Date of last eye screening®
\Treatment satisfactiont* )

N J

FIGURE 2 Final diabetes outcome set including recommended

measurement frequencies. The style of illustration is adapted from

that of Nano, et al. (ICHOM set of person-centred outcomes for diabetes mellitus, 2020).*Outcome is included in the ICHOM set for
diabetes. "Outcome is included in the Swedish National Diabetes Register (SNDR) or SNDR Diabetes Questionnaire respectively. Note
that complications recorded in the SNDR are limited to ‘cerebrovascular disease ever’, ‘ischemic heart disease ever’ and ‘stroke ever’; and

symptoms include “polyuria” and ‘polydipsia’. Regarding matched person-reported outcomes, the SNDR Diabetes Questionnaire includes

the dimensions ‘General well-being’, ‘Mood and energy’ (including item 3: ‘Have you felt depressed in the past four weeks?), ‘Free of
worries about blood sugar’, ‘Not limited by diabetes’, ‘Not limited by blood sugar’, ‘Capabilities to manage your diabetes’, as well as the
item ‘How have you slept in the past four weeks?’ (Item 2 of the dimension ‘General Well-being’) and a comprehensive person-reported

experience measure including the dimensions ‘Support from Diabet

es Care’, ‘Access to Diabetes Care’, ‘Continuity in Diabetes Care’ and

‘Medical Devices and Medical Treatment’. “Outcome is included in the Danish National Diabetes outcome set. Note that for glycaemia,

the Danish set records ‘BGM/FMM measurements’ only. Regarding

matched person-reported outcomes, the Danish set includes ‘Impact

of diabetes on life quality’, ‘Somatic symptom distress’, ‘Burden of daily diabetes treatment (incl. side effects)’, ‘Self-reported health and
functioning’, ‘Confidence in ability to perform diabetes self-management’, and ‘Confidence and comfort in adequate access to person-

centred diabetes care’. P/S, plasma/serum; SD, standard deviation; TIH, time in hypoglycaemia; TIR, time in range.

and perceived barriers of people with diabetes.* The use
of our outcome set can expand this research, providing
important insights for both healthcare providers and poli-
cymakers working in different local contexts.

Limitations to our study include the low response rate
between Delphi rounds 1 and 2, likely due to the end-of-
year holidays and onset of another wave of the COVID-19-
pandemic. Moreover, the small number of policymakers,
industry representatives, young people with diabetes and
participants from Eastern and Southern Europe (regions
comprising low- to middle-income countries) may have

limited the generalisability of our findings. The sampling
method and online setting may have introduced recruit-
ment bias, especially among people with diabetes, how-
ever, we endeavoured to reach out to diverse groups and
provided questionnaires in different languages to add to
the study's inclusiveness. Rather than selecting a repre-
sentative sample, we aimed to include qualified experts
with in-depth knowledge and experience to enable a
group decision reflecting different people's needs and in-
terests, which corresponds to the Delphi methodology."
Furthermore, the number of policymakers was similar to
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other studies using the Delphi method to define health
outcome sets.”'%'? Considering the industry perspective
separately is unique to our study. Although their interests
differ from those of stakeholders actively involved in per-
son-centred care, it was important for us to include indus-
try representatives as they are essential drivers of health
policy needed to initiate change and normalise the use of
PROs in clinical care.*!

PROs are currently captured rarely in diabetes care and
in a non-standardised way. We address this by proposing a
person-centred diabetes outcome set agreed by key stake-
holders and supported by the H20 initiative.

The proposed outcome set will be tested and refined
with the aim of contributing to person-centred diabetes
care in Europe in the long term. We intend to update this
initial outcome set based on developments in diabetes
management and initial implementation experiences, for
example, by introducing new variables and context-spe-
cific adjustments.
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