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WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ How multimorbidity is defined and measured in research studies varies 

widely
 ⇒ Previous consensus studies have focused on choice of conditions to include 

in multimorbidity measures, and have usually involved only local or regional 
professional panels

WHAT THIS STUDY ADDS
 ⇒ This study provides guidance on how to define and measure multimorbidity 

in research studies, based on Delphi consensus in professional and public 
panels; although consensus was reached that multimorbidity should 
be defined as two or more long term conditions, none was reached on 
alternative definitions of complex multimorbidity

 ⇒ Panels agreed on which conditions to always include and which to usually 
include in multimorbidity measurement

 ⇒ Panels also agreed that simple counts of conditions were preferred or 
considered acceptable for studies estimating prevalence, identifying and 
counting disease clusters, and exploring trajectories of multimorbidity over 
time, and that weighted measures were for assessing severity of disease 
burden, and risk adjustment or outcome prediction

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE, OR POLICY
 ⇒ The consensus list of conditions to always and usually include in 

multimorbidity measurement provides a core set for researchers to use to 
improve comparability and replicability, although researchers can add other 
conditions relevant to local context and purpose

 ⇒ Consensus about when weighted measures or simple counts were preferred 
depending on the purpose of an analysis provides a guide to inform 
researchers choice of methods

 ⇒ Further research is needed to better define and demonstrate the value of 
concepts such as complex multimorbidity

ABSTRACT
OBJECTIVE To develop international consensus on 
the definition and measurement of multimorbidity in 
research.
DESIGN Delphi consensus study.
SETTING International consensus; data collected in 
three online rounds from participants between 30 
November 2020 and 18 May 2021.
PARTICIPANTS Professionals interested in 
multimorbidity and people with long term conditions 
were recruited to professional and public panels.
RESULTS 150 professional and 25 public 
participants completed the first survey round. 
Response rates for rounds 2/3 were 83%/92% for 
professionals and 88%/93% in the public panel, 
respectively. Across both panels, the consensus 
was that multimorbidity should be defined as two or 
more long term conditions. Complex multimorbidity 
was perceived to be a useful concept, but the panels 
were unable to agree on how to define it. Both 

panels agreed that conditions should be included in 
a multimorbidity measure if they were one or more 
of the following: currently active; permanent in their 
effects; requiring current treatment, care, or therapy; 
requiring surveillance; or relapsing- remitting 
conditions requiring ongoing care. Consensus 
was reached for 24 conditions to always include 
in multimorbidity measures, and 35 conditions 
to usually include unless a good reason not to 
existed. Simple counts were preferred for estimating 
prevalence and examining clustering or trajectories, 
and weighted measures were preferred for risk 
adjustment and outcome prediction.
CONCLUSIONS Previous multimorbidity research is 
limited by inconsistent definitions and approaches 
to measuring multimorbidity. This Delphi study 
identifies professional and public panel consensus 
guidance to facilitate consistency of definition and 
measurement, and to improve study comparability 
and reproducibility.

Introduction
In many regions of the world, a growing propor-
tion of adults has multiple long term conditions or 
multimorbidity.1–3 Multimorbidity is defined as the 
coexistence of two or more long term conditions.4 
Multimorbidity prevalence increases substantially 
with age, and is the norm in people aged 65 years or 
older.5–7 Prevalence is also higher in less affluent and 
less well educated groups,6 7 with multimorbidity 
also occurring at younger ages in these groups.1 5 
About 30- 40% of people with multimorbidity have 
both a physical and a mental health condition,5 6 with 
multimorbidity involving a combination of physical 
and mental health being more common in women, 
and less affluent and less well educated individ-
uals.5 6

Despite broad agreement that multimorbidity 
should be defined as the presence of two or more 
chronic conditions, no international consensus 
exists on how to operationalise this broad definition 
in measures used in research. Multimorbidity meas-
ures vary widely in terms of the number, labelling, 
type, and severity of included conditions or groups 
of conditions.4 Without common definitions, many 
different tools have been developed and used to 
measure multimorbidity. The tools commonly used 
in research and clinical practice include: simple 
(unweighted) disease counts, weighted disease 
counts, and weighted medication counts.8 In 
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addition, many different weighting schemes have 
been applied to serve different purposes.

Consequently, comparing and reproducing studies 
is difficult, with for example, large variation in esti-
mates of the prevalence of multimorbidity in different 
studies, ranging from 3.5% to 100%.9 The high level 
of heterogeneity in multimorbidity prevalence has 
been found to be mainly attributed to age and incon-
sistent multimorbidity measurement.10 The esti-
mated pooled prevalence was 68.7% for an oldest 
population (aged  ≥74 years), 26.3% for a younger 
population (aged  >55 years), 29.3% for a measure 
including fewer than nine conditions, and 87.6% for 
a measure including 44 or more conditions.10

Previous studies have synthesised existing 
evidence on multimorbidity measures,8 11 12 compared 
the performance of different measures in predicting 
selected outcomes,13 14 and adapted existing meas-
ures to meet the professionally perceived needs of 
specific regions or populations.15 16 These studies 
have identified heterogeneity in the definition and 
measurement of multimorbidity as a key issue or 
limitation, and demonstrate the need for shared 
approaches to definition to improve comparability 
and reproducibility. In addition, little attention has 
been given to directly involving patients and the 
public in the discussion of multimorbidity defini-
tion and measurement. Therefore, this study aimed 
to explore views and develop consensus on how to 
measure multimorbidity using a modified Delphi 
study with an international panel of professionals 
and the public.

Methods
The overall study design was a modified Delphi 
method with two international panels of profes-
sionals and of members of the public.17 We used this 
method as a group consensus strategy to systemati-
cally and iteratively explore opinions of professionals 
and public contributors, and develop consensus on 
methods of defining and measuring multimorbidity. 
The study protocol is provided in online supple-
mental appendix 1.

Data collection methods
Data were collected in three rounds of online ques-
tionnaires sent to each individual member of the 
panels between 30 November 2020 and 18 May 
2021. Core questions were the same for both panels, 
but some more technical questions were only asked 
of one panel (eg, questions about the acceptability 
of simple counts or weighted measures for different 
research purposes were only asked of the profes-
sional panel). In the second and third rounds, partic-
ipants were fed back a summary of all responses to 
inform their judgments.17 18

Round 1 questions were informed by the findings 
of a recent systematic review,19 which identified the 

characteristics of multimorbidity measures used 
in research in relation to the study purposes. Each 
questionnaire included both closed (Likert scaled) 
questions and open ended questions. Depending 
on the question, participants were asked to rate 
(from strongly agree to strongly disagree) or rank 
(the importance of statements on a scale of 1- 5) 
items or statements using Likert scales.17 The open 
ended responses were triangulated with close ended 
responses, and the results were used to develop new 
items in the following rounds. Second and third 
round items were a mix of those scored in the previous 
round that did not achieve consensus, and new items 
based on open ended responses in previous rounds. 
The interactive and repetitive survey rounds, as part 
of standard Delphi methods, were to improve the 
framing of the statements for panellists, attest their 
responses through the iterative process, and achieve 
consensus. All questionnaires are provided in online 
supplemental appendix 2.

To conceptualise multimorbidity, eight aspects 
were explored in the Delphi surveys (online supple-
mental appendices 2 and 3): the cut- off number of 
conditions for defining multimorbidity (and complex 
multimorbidity), duration of a condition for it to be 
defined as long term, types of conditions to include 
(eg, medical diagnoses, risk factors, and health 
behaviours), categorisation of conditions, choice 
of conditions based on their impact, data sources, 
which conditions to include (eg, name of individual 
conditions), and choice of simple counts versus 
weighted measures for different purposes.

Participants
Participants recruited to the professional panel were 
clinicians with experience of caring for patients with 
multiple long term conditions; and researchers and 
policy makers with an interest in multimorbidity. 
Participants recruited to the public panel were members 
of the public with multiple long term conditions or an 
interest in multimorbidity.

We identified participants using a range of methods: 
publicly available information including published 
work, publicly available websites, reports, and policy 
documents (to identify healthcare professionals, policy 
makers, or public participants for example, in guide-
line development). For the public panel, we asked 
conveners of patient and public involvement groups to 
forward the invite to their members, and asked partic-
ipants (and potential participants) to forward study 
information to others who might meet the criteria, 
directly or via social media (snowball sampling). No 
direction on the number of participants is required 
for a Delphi survey.17 To provide representative infor-
mation, some studies have involved more than 60 
experts, while others involved as few as 15.18 In this 
Delphi study, we aimed to recruit a minimum number 
of experts and public contributors of 25- 30, but we had 
no maximum limit.
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Minimising bias and data analysis
We used several techniques to minimise sampling 
and non- response bias.20 These techniques included 
sampling expert panellists with different study inter-
ests in the field of multimorbidity, using multiple 
survey distribution methods to increase response 
rates, highlighting the match between the survey 
and participant interests, identifying any differences 
in personal characteristics of those who did or did 
not complete the surveys, collecting multiple waves 
of data, and ensuring anonymity among panellists 
to facilitate open and truthful discussion about their 
views.

Descriptive statistics were used to describe partic-
ipants’ personal characteristics and responses to 
statements in three rounds of surveys (including 
frequency, percentage, median, and interquartile 
range). Before any data collection, we prespecified 
consensus as ≥70% of panellists providing the same 
response.17 21

For items relating to multimorbidity definition, 
any statements that reached consensus (to "strongly 
agree," "strongly disagree," "very important," and 
"not important at all"; rated on a scale of 1- 5) in the 
initial round would not be asked again in the next 
rounds. If no consensus was reached, then ques-
tions were asked again in the following rounds. If 
statements did not reach consensus in all rounds, 
we examined for any consensus in terms of "agree" 
(the sum of strongly agree and agree), "disagree" 
(the sum of strongly disagree and disagree), "suffi-
ciently important" (the sum of very important and 
sufficiently important), or "not important" (the sum 
of not important at all and slightly important) in the 
final round (online supplemental figure S1). "Don’t 
know" responses were excluded from the denomi-
nator when calculating percentages.

For questions related to the choice of condi-
tions to include in multimorbidity measures, we 
first identified whether consensus was reached 
to always include a condition (≥70% agreeing) in 
multimorbidity measurement. If no consensus was 
reached, we identified any agreement (≥70%) to 
usually include unless a good reason to exclude in 
a particular context (referred to here as "usually 
include"), defined as the sum of responses to "always 
include" and "usually include."

For the choice of conditions to include in meas-
ures, we included all conditions as "always include" 
if either panel rated it as "always" and the other 
rated it as "usually." If one panel rated a condition 
as "usually include" and the other did not, we used 
the Rasch dichotomised model as a sensitivity anal-
ysis to examine items (conditions) being endorsed 
(rated always or usually include) and unendorsed 
(not rated always or usually include) by all partic-
ipants (online supplemental box 1; this analysis 
was not prespecified).22 The level of endorsement 
was estimated on the basis of the item difficulty 

parameter in the Rasch model, with negative values 
representing more frequently endorsed and posi-
tive values representing less frequently endorsed.23 
Conditional maximum likelihood estimation in the 
Rasch analysis was used to produce consistent item 
parameter estimates without assuming a specific 
population distribution for the latent trait.24 In the 
face of disagreement between panels (ie, one panel 
saying "usually include," the other not), we rated 
conditions as "usually include" if the item difficulty 
parameter was  ≤0.5.25 All statistical analyses were 
conducted using R version 4.0.4.

Patient and public involvement
A member of our research team (SS) organised an 
online meeting with a public reference group in 
September 2020 to discuss the development and 
design of the first Delphi questionnaires. Feedback 
provided by the public reference group included use 
of simple terms to describe medical diagnosis, and 
clarity about the difference between multimorbidity 
and comorbidity and questions relating to weighting. 
Based on the feedback, we therefore incorporated 
a short description explaining each medical diag-
nosis and inserted a two page document introducing 
the study topic in the online questionnaires. With 
the support of Health Data Research UK and our 
colleagues, several members of the public took part 
in the Delphi study to provide their views on how 
multimorbidity should be defined and measured. 
Subsequent round questionnaires were modified 
in response to comments and suggestions from all 
panellists including the public. All participants were 
sent a summary of the findings after completion of 
data analysis.

Results
In round 1, 150 professional panellists and 25 public 
panellists took part in the survey (figure 1). Owing to 
the use of multiple sampling strategies, the response 
rate in round 1 could not be estimated. The response 
rates for rounds 2 and 3 in the professional panel 
were 83% (112/135) and 92% (97/105), respec-
tively, and 86% (n=31/36) and 93% (25/27) in the 
public panel, respectively. The number of partici-
pants in round 2 increased because of snowballing 
sampling (figure  1). Characteristics of respondents 
and non- respondents were similar across the three 
rounds in the professional panel and the public 
panel (table 1 and online supplemental table S1).

In the professional panel in round 1 (table  1), 
53.3% of panellists were from Europe and 20.7% 
from North America with smaller proportions from 
Australasia (8.7%), Asia (13.3%), South America 
(3.3%), and Africa (0.6%). Most professional panel-
lists were interested in multimorbidity in the general 
population or in middle aged or older adults, but only 
12.7% were interested in multimorbidity in children. 
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More than half of professional panellists were inter-
ested in multimorbidity in socially deprived popula-
tions (56.7%), and 38.0% in multimorbidity in ethnic 
minority and indigenous groups. In the public panel, 
most panellists were from Europe, with fewer than 
4% from Asia, North America, or South America. Just 
over half of public panellists were women (56.0%), 
and 48.0% of the public panellists were aged 65 
years and older. The proportions of participant char-
acteristics were similar across rounds.

Both panels agreed that multimorbidity should be 
defined as the co- occurrence of two or more long term 

conditions. Defining complex multimorbidity was 
considered useful by more than 80% of both panels, 
with consensus in the public panel that complex 
multimorbidity could be defined as the co- occur-
rence of three or more long term conditions. However, 
no consensus in the professional panel was reached 
on how to define complex multimorbidity with varia-
tion in whether three or more conditions had to come 
from any, at least two, or at least three body systems. 
Neither panel agreed on the value of any other 
patterns of complex multimorbidity, with physical- 
mental comorbidity chosen by 33% of professional 

Figure 1 | Process of participant recruitment
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panellists and 44% of public panellists, physical 
functional limitations by 30.9% of professional 
panellists and 32% of public panellists, difficulties 

in managing illness due to social factors by 26.8% of 
professional panellists and 28% of public panellists, 
and frailty by 25.8% of professional panellists and 

Table 1 | Personal characteristics of participants who responded to Delphi surveys on multimorbidity measurement

Characteristics

Professional panellists Public panellists

Round 1 (n=150) Round 2 (n=112) Round 3 (n=97) Round 1 (n=25) Round 2 (n=31) Round 3 (n=25)

Continent
  Europe 80 (53.3) 59 (52.7) 50 (51.5) 21 (84.0) 30 (96.8) 24 (96.0)
  North America 31 (20.7) 24 (21.4) 22 (22.7) 1 (4.0) 0 0
  Australasia 13 (8.7) 12 (10.7) 10 (10.3) 0 0 0
  Asia 20 (13.3) 12 (10.7) 11 (11.3) 1 (4.0) 0 0
  South America 5 (3.3) 4 (3.6) 4 (4.1) 1 (4.0) 1 (3.2) 1 (4.0)
  Africa 1 (0.6) 1 (0.9) 0 0 0 0
  Not stated 0 0 0 1 (4.0) 0 0
Country income
  High income 139 (92.7) 103 (92.0) 89 (91.8) 22 (88.0) 30 (96.8) 24 (96.0)
  Low and middle income 11 (7.3) 9 (8.0) 8 (8.2) 2 (8.0) 1 (3.2) 1 (4.0)
  Not stated 0 0 0 1 (4.0) 0 0
Multimorbidity of participant
  Yes 17 (11.3) 16 (14.3) 13 (13.4) 13 (52.0) 19 (61.3) 17 (68.0)
  No 133 (88.7) 95 (84.8) 83 (85.6) 12 (48.0) 12 (38.7) 8 (32.0)
  Not stated 0 1 (0.9) 1 (1.0) 0 0 0
Multimorbidity of participant's family or friends
  Yes 104 (69.3) 76 (67.9) 66 (68.0) 17 (68.0) 24 (77.4) 20 (80.0)
  No 46 (30.7) 35 (31.2) 30 (30.9) 8 (32.0) 7 (22.6) 5 (20.0)
  Not stated 0 1 (0.9) 1 (1.0) 0 0 0
Area of work*
  Research 123 (82.0) 94 (83.9) 81 (83.5) — — —
  Public policy 13 (8.7) 9 (8.0) 7 (7.2) — — —
  Clinical practice 58 (38.7) 43 (38.4) 39 (40.2) — — —
  Teaching 4 (2.7) 3 (2.7) 4 (4.1) — — —
Main work setting
  Government 10 (6.7) 6 (5.4) 6 (6.2) — — —
  Academia 95 (63.3) 70 (65.5) 57 (58.8) — — —
  Hospital 18 (12.0) 16 (14.3) 16 (16.5) — — —
  Primary care 25 (16.7) 16 (14.3) 14 (14.4) — — —
  Other 2 (13.3) 4 (3.6) 4 (4.1) — — —
Populations of interest*
  General population 100 (66.7) 80 (71.4) 69 (71.1) — — —
  Older people 98 (65.3) 67 (59.8) 60 (61.9) — — —
  Middle aged and older 89 (59.3) 59 (52.7) 53 (54.6) — — —
  Socially deprived 85 (56.7) 62 (55.4) 56 (57.7) — — —
  Women† 37 (24.7) 33 (29.5) 31 (32.0) — — —
  Men† 33 (22.0) 27 (24.1) 26 (26.8) — — —
  Children 19 (12.7) 17 (15.2) 16 (16.5) — — —
  Ethnic group/indigenous — 43 (38.4) 40 (41.2) — — —
  People with disability — 46 (41.2) 44 (45.4) — — —
Age group (years)
  18- 34 — — — 2 (8.0) 1 (3.2) 1 (4.0)
  35- 54 — —– — 6 (24.0) 7 (22.6) 5 (20.0)
  55- 64 — —– — 5 (20.0) 7 (22.6) 6 (24.0)
  ≥65 — — — 12 (48.0) 16 (51.6) 13 (52.0)
Sex
  Female† — — — 14 (56.0) 19 (61.3) 14 (56.0)
  Male† — — — 11 (44.0) 12 (38.7) 11 (44.0)

Data are number (%) of participants.
*Participants could choose more than one response so percentages can sum to >100%.
†Female and male refers to the sex of the public panellists; women and men refer to the populations that the professional panellists have research interests 
in.
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12% of public panellists (online supplemental table 
S2).

Conditions were considered to be long term if they 
persisted for six months or more in the professional 
panel (70.5%); conditions were considered long 
term if they lasted 12 months or more in the public 
panel (76.0%). More than 95% of panellists from 
both panels would include formal medical diag-
noses in multimorbidity measurement. While the 
public panel agreed that clinical risk factors were 
important for multimorbidity measurement (74.2%) 
(online supplemental table S2), the professional 
panel did not reach a consensus. Symptoms, health 
behaviour, health impacts, social deprivation, and 
consequences of treatment did not reach consensus 
in both panels as conditions to include for measure-
ment. Both panels agreed that conditions should be 
included in a multimorbidity measure if they were any 
of the following: currently active; permanent in their 
effects; requiring current treatment, care, or therapy; 
requiring surveillance (including treated cancers 
that require surveillance); or relapsing- remitting 
conditions that require ongoing treatment, care, or 
therapy (online supplemental table S3). On the other 
hand, no consensus was reached on the conditions 
that might recur or remit but happen rarely and that 
usually require treatment or therapy at some point in 
the future even if not currently treated. Both panels 
reached consensus that studies should count indi-
vidual conditions rather than categories defined by 
body system, and that disease complications should 
be counted separately from diseases (eg, peripheral 
neuropathy and diabetes). The public panel (but 
not the professional panel) agreed that individual 
cancers should be counted separately (table  2 and 
online supplemental table S2).

In respect to criteria for selecting conditions based 
on impact, more than 70% of both panels agreed that 
conditions were appropriate to include in multimor-
bidity measurement if they were any of the following: 
significantly reduce quality of life, significantly 
worsen mental health, significantly increase risk 
of death, cause frailty, cause physical disability, or 
significantly increase treatment burden. The profes-
sional panel (but not the public panel) reached 
consensus on including conditions that significantly 
worsen self- perceived health status. The public panel 
(but not the professional panel) reached consensus 
on including conditions that are affected by social 
deprivation and poverty (table 2 and online supple-
mental table S4). Both panels agreed that condi-
tions included for measurement should be similar in 
self- report, administrative databases, and medical 
records.

Technical questions about the use of simple 
counts versus weighted measures based on study 
purposes were only asked in the professional 
panel. In round 1, no consensus was reached on 
whether simple counts or weighted measures were 

generally preferable (online supplemental table 
S5). In rounds 2 and 3, for a range of different 
purposes, professionals were asked if they 
preferred simple counts or weighted measures or 
if either was acceptable. There was no consensus 
that one or other type of measure was preferred 
for any of the purposes asked, but for all but one 
purpose, there was clear consensus that one type 
of measure was preferred or acceptable (table  2 
and online supplemental table S6). Simple counts 
were preferred or acceptable for estimating the 
prevalence of multimorbidity, identifying and 
counting disease clusters, and exploring trajec-
tories of multimorbidity. Weighted measures were 
preferred or acceptable for assessing the severity 
of disease burden, risk adjustment, and outcome 
prediction (in general) and for every specific 
outcome asked about (online supplemental table 
S7). No consensus was reached on the best type 
of measure for exploring or identifying predic-
tors of multimorbidity. In round 2, 21.7% (n=20) 
of panellists preferred to use weighted indices, 
46.7% (n=43) preferred to empirically derive 
weights based on the individual impact of diseases 
on outcome (eg, regression models to calculate 
weights), and 26.1% (n=24) preferred to set rules 
based on level of severity to grade each condi-
tion (eg, having presence of a condition=1 point, 
treatment=additional 1 points, functional limita-
tion=additional 1 point). In both professional and 
public panels, mortality, healthcare use, health 
related quality of life, physical disability, and 
frailty were rated as sufficiently important or very 
important to weight against by ≥70% panellists if 
weighted measures were preferred.

Of the 107 individual conditions asked about in 
the Delphi questionnaires (online supplemental 
file 2), 24 were rated as "always include" in multi-
morbidity measurement (the 107 conditions were 
defined on the basis of results of a recent system-
atic review19 and panellists’ suggestions in initial 
rounds). This "always include" list consisted of 
16 conditions (table  3) that reached consensus 
in both professional and public panels (end stage 
kidney disease, heart failure, dementia, chronic 
liver disease, chronic kidney disease, stroke, 
solid organ cancers, metastatic cancers, haema-
tological cancers, multiple sclerosis, Parkinson’s 
disease, coronary artery disease, cystic fibrosis, 
epilepsy, diabetes, and HIV/AIDS), seven condi-
tions reaching consensus in the professional (but 
not public) panel (chronic obstructive pulmonary 
disease, inflammatory bowel disease, connective 
tissue disease, paralysis, schizophrenia, periph-
eral artery disease, and asthma), and one condi-
tion reaching consensus in the public (but not 
professional) panel (Addison’s disease; online 
supplemental tables S8 and S9).
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Of 37 conditions rated to usually include unless 
a good reason to exclude in a particular context, 
34 reached consensus in both panels (table  3, 
online supplemental tables S10 and S11). Of the 
22 conditions that reached consensus to usually 
include in only one panel, three conditions 
(treated hypertension, gout, and anxiety) had 
an estimated difficulty parameter  ≤0.5, and were 
therefore considered to be in the "usually include" 

list (online supplemental table S12). Twenty seven 
conditions did not reach consensus to include 
in either panel, but no condition was rated as 
"usually exclude" or "always exclude" (online 
supplemental table S12).

Endorsement did not vary by participant charac-
teristics apart from attention deficit hyperactivity 
disorder, which did not reach consensus in both 
panels, but was substantially more endorsed by 

Table 2 | Responses to questions relevant to definitions of multimorbidity and complex multimorbidity. Data are 
percentage of panellists agreeing (and Delphi survey round (R))
Question or statement Professional panellists Public panellists

Definition of multimorbidity
  Multimorbidity is two or more long term conditions 84.8 (R2) 88.0 (R1)
  Complex multimorbidity is a useful idea 87.5 (R2) 84.0 (R2)
  Complex multimorbidity is three or more long term conditions No consensus 76.0 (R3)
Types of conditions to include
  Long term means present for six months or more 70.5 (R2) No consensus
  Long term means present for 12 months or more No consensus 76.0 (R1)
  Medical diagnoses 99.1 (R2) 96.8 (R1)
  Clinical risk factors No consensus 74.2 (R2)
  Currently active 98.7 (R1) 93.5 (R2)
  Permanent in their effects 98.6 (R1) 96.0 (R1)
  Requiring current treatment, care, or therapy 100.0 (R2) 96.8 (R2)
  Requiring surveillance 74.7 (R3) 88.0 (R3)
  Remitting- relapsing conditions requiring ongoing treatment or care 93.8 (R3) 92.0 (R3)
Counting or categorisation
  Count individual conditions not broad disease categories 72.0 (R1) 88.0 (R1)
  Count individual cancers separately No consensus 76.0 (R1)
Criteria for selecting conditions relating to impact
  Significantly increase risk of death 94.6 (R2) 100 (R1)
  Significantly reduce quality of life 96.6 (R1) 93.5 (R2)
  Cause frailty 89.9 (R2) 90.3 (R2)
  Cause physical disability 93.3 (R1) 96.8 (R2)
  Significantly worsen mental health 92.6 (R1) 87.1 (R2)
  Significantly worsen self- perceived health status 77.4 (R2) No consensus
  Significantly increase treatment burden 87.4 (R2) 87.1 (R2)
  Impacted by social deprivation and poverty No consensus 74.2 (R2)
Data source
  Conditions should be the same/similar in both self- report and clinical/admin-

istrative database studies
71.8 (R2) 96.0 (R2)

Purposes where a simple count preferred or acceptable*
  Estimating prevalence 83.7 (R3) Not asked
  Identifying and counting disease clusters 80.2 (R3) Not asked
  Exploring trajectories of multimorbidity 72.7 (R3) Not asked
Purposes where weighted measure preferred or acceptable*
  Assessing severity of disease burden 94.5 (R3) Not asked
  Risk adjustment or outcome prediction 91.2 (R3) Not asked
Outcomes important to weight against
  Death 92.8 (R1) 96.8 (R2)
  Healthcare use 83.7 (R1) 90.3 (R2)
  Health related quality of life 92.3 (R1) 90.3 (R2)
  Physical disability 87.8 (R1) 86.7 (R2)
  Frailty 86.3 (R1) 76.7 (R2)

Absolute numbers for percentage data are as follows: professional panel, round 1 n=150, round 2 n=112, round 3 n=97; public panel, round 1 n=25, round 2 
n=31, round 3 n=25.
*Panellists could either state that they preferred a simple or weighted measure for the listed options, or that a simple or weighted measure were both 
acceptable; values are the sum of "preferred" or "acceptable."
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Table 3 | Conditions with consensus to always include and usually include unless there is a specific reason not to in a 
multimorbidity measure, by panel, based on Delphi surveys. Data are percentage of panellists agreeing (and Delphi 
survey round (R)) unless stated otherwise

Condition

Always include condition Usually include condition* Difficulty 
parameter 
estimate in 
both panels 
(logit)†Professional panellists Public panellists Professional panellists Public panellists

Heart failure 90.0 (R1) 83.9 (R2) — — −3.1
Chronic liver disease 88.5 (R1) 80.6 (R2) — — −3.5
Diabetes 87.3 (R1) 71.0 (R2) — — −3.5
Parkinson’s disease 86.6 (R1) 77.4 (R2) — — −2.8
End stage kidney disease 86.4 (R1) 90.3 (R2) — — −2.0
Coronary artery disease 82.7 (R1) 74.2 (R2) — — −2.6
Dementia 82.6 (R1) 83.3 (R2) — — −2.3
Multiple sclerosis 80.7 (R1) 77.4 (R2) — — −1.9
Stroke 80.0 (R1) 80.6 (R2) — — −2.6
Chronic kidney disease 79.3 (R1) 80.6 (R2) — — −2.8
HIV/AIDS 78.5 (R1) 71.0 (R2) — — −1.5
Metastatic cancers 77.4 (R1) 70.8 (R1) — — −1.3
Haematological cancers 77.2 (R1) 70.8 (R1) — — −1.9
Solid organ cancers 76.5 (R1) 70.8 (R1) — — −2.0
Cystic fibrosis 75.8 (R1) 74.2 (R2) — — −1.3
Epilepsy 73.0 (R1) 71.0 (R2) — — −2.2
Chronic obstructive pulmo-
nary disease

85.9 (R1) No consensus — 96.8 (R2) −3.1

Inflammatory bowel 
disease

82.6 (R1) No consensus — 100 (R2) −1.9

Connective tissue disease 79.7 (R1) No consensus — 93.3 (R2) −2.3
Paralysis (other than 
stroke)

76.0 (R1) No consensus — 93.3 (R2) −0.9

Schizophrenia 75.2 (R1) No consensus — 93.5 (R2) −1.6
Peripheral arterial disease 71.1 (R1) No consensus — 96.8 (R2) −1.6
Asthma 70.7 (R1) No consensus — 80.6 (R2) −1.1
Addison’s disease No consensus 70.8 (R2) 86.9 (R2) — −0.8
Depression — — 92.9 (R2) 77.4 (R2) −0.9
Heart valve disorders — — 92.0 (R2) 100 (R2) −1.6
Bipolar disorder — — 90.0 (R2) 93.5 (R2) −1.1
Melanoma — — 88.2 (R2) 100 (R2) −1.1
Bronchiectasis — — 86.7 (R3) 88.0 (R3) −0.7
Osteoarthritis — — 84.7 (R2) 87.1 (R2) −0.5
Pancreatic disease — — 84.4 (R2) 96.7 (R2) −0.7
Arrhythmia — — 83.9 (R2) 85.7 (R2) −0.4
Thyroid disorders — — 82.7 (R2) 87.1 (R2) −0.3
Venous thrombotic disease — — 82.4 (R2) 96.8 (R2) −0.5
Drug or alcohol misuse — — 81.8 (R2) 74.2 (R2) −0.02
Anaemia — — 81.7 (R2) 96.7 (R2) −0.4
Chronic Lyme disease — — 81.3 (R3) 79.2 (R3) −0.03
Transient ischaemic attack — — 80.4 (R2) 96.8 (R2) −0.4
Treated cancer requiring 
surveillance

— — 79.3 (R3) 80.0 (R3) 0.01

Eating disorders — — 79.1 (R2) 74.2 (R2) 0.2
Vision impairment that 
cannot be corrected

— — 78.6 (R2) 74.2 (R2) 0.1

Long term musculoskeletal 
problems due to injury

— — 78.4 (R3) 70.8 (R3) 0.2

Tuberculosis — — 82.4 (R2) 90.3 (R2) 0.07
Endometriosis — — 75.7 (R2) 89.3 (R2) 0.1
Chronic primary pain — — 75.3 (R3) 80.0 (R3) 0.2

Hearing impairment that 
cannot be corrected

— — 73.9 (R2) 74.2 (R2) 0.4

Continued
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professional panellists interested in multimorbidity 
in children than those who were not (online supple-
mental table S13).

Discussion
Principal findings
Figure  2 and figure  3 summarise the research and 
reporting recommendations, and table  4 lists the 
conditions recommended for inclusion in multimor-
bidity measures. This consensus study found that 
more than 70% of professional and public panellists 
defined multimorbidity as the co- occurrence of two 
or more long term conditions. Despite consensus 
that complex multimorbidity was a useful concept in 
addition to this, no consensus was reached on how 
best to define it. Twenty four conditions were rated as 
ones to "always include," and 37 to "usually include 
(unless a good reason to exclude in a particular 
context)." Of the 37 conditions to usually include, 
untreated and treated hypertension were combined, 
and conditions that require surveillance has been 
generally agreed to be included for multimorbidity 
measurement (criteria for types of conditions to 
include) and thus treated cancer requiring surveil-
lance was not particularly included in the recom-
mended list of conditions, leading to 35 conditions 
recommended to usually include in multimorbidity 
measurement (table 4).

No conditions were rated by either panel to always 
exclude or usually exclude, consistent with allowing 
researchers to choose to additionally include other 
conditions of particular importance in their context. 

General criteria reaching consensus in both panels 
on reasons to select and include conditions in multi-
morbidity measurement (which could inform such 
choices) were that a condition was one or more of 
the following: medical diagnosis; conditions that 
are currently active; conditions that are perma-
nent in their effects; conditions that require current 
treatment, care, or therapy; conditions that require 
surveillance; and remitting- relapsing conditions that 
require ongoing treatment or care.

Professional and public panels disagreed on how 
long a condition should persist to be defined as long 
term, with consensus in the professional panel on ≥6 
months versus consensus in the public panel on ≥12 
months. Our judgment was to recommend the 12 
month cut- off period, but the discrepancy means that 
other researchers might decide to use a six month cut- 
off period. Health impacts agreed by both panels as 
important consideration in the choice of conditions 
included risk of death, quality of life, frailty, mental 
health, and treatment burden. As data could be 
collected from different sources, the consensus was 
that a consistent approach to multimorbidity meas-
urement should be adopted, irrespective of whether 
the study used routine data (from patient records or 
insurance claims databases) or patient self- report. In 
this study, we found that panellists chose the type 
of multimorbidity measures depending on study 
purposes.

Simple counts of conditions were preferred 
or considered acceptable for estimating preva-
lence, identifying disease clusters, and exploring 

Condition

Always include condition Usually include condition* Difficulty 
parameter 
estimate in 
both panels 
(logit)†Professional panellists Public panellists Professional panellists Public panellists

Peptic ulcer — — 73.9 (R2) 83.9 (R2) 0.3
Post- traumatic stress 
disorder

— — 73.4 (R2) 74.2 (R2) 0.5

Post- acute covid- 19 — — 73.4 (R3) 92.0 (R3) 0.2
Benign cerebral tumours — — 73.3 (R3) 76.0 (R3) 0.4
Peripheral neuropathy — — 73.1 (R2) 96.7 (R2) 0.1
Hypertension (untreated) — — 73.0 (R2) 71.0 (R2) 0.4
Congenital disease and 
chromosomal abnormal-
ities

— — 72.6 (R2) 90.0 (R2) 0.2

Chronic urinary tract 
infection

— — 71.8 (R2) 86.7 (R2) 0.3

Aneurysm — — 71.6 (R3) 96.8 (R2) 0.5
Meniere’s disease — — 71.3 (R2) 71.0 (R2) 0.5
Osteoporosis — — 70.3 (R2) 80.6 (R2) 0.5
Autism — — 70.1 (R2) 87.1 (R2) 0.5
Hypertension (treated) — — 80.4 (R2) No consensus 0.3
Anxiety — — 80.0 (R2) No consensus 0.4
Gout — — 76.1 (R2) No consensus 0.4

*Consensus of conditions to usually include is defined as more than 70% of panellists rated conditions as always include or usually include.
†Used to examine endorsement (see also online supplemental table S14).

Table 3 Continued
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trajectories of multimorbidity, whereas weighted 
measures were preferred or considered accept-
able for assessing disease severity and predicting 
outcomes. No consensus was reached on how to 
weight measures, consistent with this depending 
on study purpose, but researchers should therefore 
explicitly state and justify their choice of how to 
weight (eg, in relation to severity of disease or in rela-
tion to a particular outcome). Stirland et al26 provide 
guidance on which weighted measures to use for a 
particular purpose for those researchers who judge 
that a weighted measure is appropriate.26

Strengths and limitations of the study
Strengths of this study include that the surveys were 
designed on the basis of results of a systematic review 
and in response to panellists’ input, and that partici-
pants were recruited to both professional and public 
panels with good retention. Limitations include that 
less than 20% of panellists were from low or middle 
income countries, meaning that long term condi-
tions prevalent in low or middle income countries 
might not have been prioritised. The professional 
panel was also larger than the public panel, meaning 
that where panels disagreed in which conditions to 
include, analysis could have favoured the profes-
sional perspective. An implication is that the condi-
tions recommended for inclusion are probably best 
seen as a core list, and that researchers should care-
fully consider any additional conditions in their 
context to be included, and ensure public and patient 
involvement in their choice. However, if reporting 
prevalence of multimorbidity, then reporting the 
prevalence using the core list is recommended to 
improve comparability as well as reporting preva-
lence using the study specific set of conditions.

Secondly, owing to the difficulty of navigating 
experts in this relatively new research specialty 

of multimorbidity, the study results might have 
differed if those interested in multimorbidity but 
never involved in multimorbidity research had been 
included. Finally, the professional and public panels 
disagreed on a small number of areas, meaning that 
findings should be interpreted with caution. Future 
studies could explore these areas of disagreement in 
more depth than is possible in a Delphi study. More 
in- depth studies could also explore more technical 
questions that were not asked of the public panel 
in this study (eg, relating to the construction of 
weighted measures).

Comparison of results with previous studies
Several previous consensus studies and group devel-
oped position papers have focused on the defini-
tion of multimorbidity, but these typically do not 
consider how to apply these definitions in measure-
ment.27 28 Other studies have highlighted variable 
measurement of multimorbidity, with large variation 
in the number and nature of conditions included in 
measures.19 29 30 Prior consensus studies have exam-
ined which conditions to include. N’Goran et al31 used 
a modified RAND consensus method with a Swiss 
family practitioner panel to identify 75 International 
Classification of Primary Care diagnoses pertinent 
to the clinical consideration of people with multi-
morbidity. The main differences with this study 
were their inclusion of a more heterogeneous set of 
conditions in the psychological domain (including 
tobacco abuse and memory disturbance that is not 
dementia).31

Hafezparast et al32 aimed to identify local 
consensus on the choice of conditions to include in a 
measure relevant to inner city London.32 Unspecified 
participants were asked to rate 86 conditions identi-
fied in a scoping review, considering them in terms 
of their prevalence, impact, preventability and 

Figure 2 | Summary of findings and recommendations on multimorbidity definition. Professional panel consensus was >6 months; patient panel 
consensus was >12 months
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modifiability, treatment burden, disease progression, 
and data quality. Thirty two conditions were rated as 
locally important to include in multimorbidity meas-
urement, of which only two were not rated as always 
or usually include in our study (learning difficulties 
and morbid obesity). In addition, a qualitative study 
by Drye et al33 identified 10 chronic conditions for 
quality care measurement (based on their adverse 

effects on health status, function, and quality of 
life), all of which were included in the core list of this 
study. However, several conditions rated as "always 
or usually include" in our study were not in Drye’s 
recommendations, such as cancers, schizophrenia, 
and chronic liver disease.33

As previous review has shown that more than 
half of existing studies did not include mental 
health conditions in measurement,19 the nine 
mental health conditions rated as "always or usually 
include" could provide more comprehensive quality 
measurement for individuals with multimorbidity. 
Others have noted that the exact choice of condi-
tions is likely to vary by study purpose, that episodic 
conditions should be included, and that there might 
be patient characteristics which are very impor-
tant in clinical care (eg, smoking or socioeconomic 
status).29 30 In line with previous studies, we found 
consensus on the inclusion of episodic conditions 
only if they are active, permanent in their effects, or 
require ongoing treatment or surveillance; but we 
found no consensus on patient characteristics and 
social factors in both panels.

Implications of results
This study has several implications. Firstly, while 
we recognise that the choice of conditions to include 
in measurement should be sensitive to purpose 
and local context,30 research in the field would be 

Figure 3 | Reporting recommendations on multimorbidity

Table 4 | Conditions reaching consensus to always or usually include in a multimorbidity measure, based on Delphi 
surveys
Body system (based on ICD- 10 
chapters) Always include (n=24)

Usually include (unless a good reason not to in a particular 
context) (n=35)*

Cardiovascular disease Stroke, coronary artery disease, heart 
failure, peripheral artery disease

Heart valve disorders, arrhythmia, venous thromboembolic 
disease, aneurysm, nypertension (treated and untreated)

Metabolic and endocrine disease Diabetes, Addison’s disease, cystic 
fibrosis

Thyroid disorders

Respiratory disease Chronic obstructive pulmonary dis-
ease, asthma

Bronchiectasis

Neurological disease Parkinson’s disease, epilepsy, multiple 
sclerosis, paralysis

Transient ischaemic attack, peripheral neuropathy, chronic 
primary pain

Cancer Solid organ cancers, haematological 
cancers, metastatic cancers

Melanoma, benign cerebral tumours that can cause disability

Mental and behavioural disorder Dementia, schizophrenia Depression, anxiety, bipolar disorder, drug or alcohol misuse, 
eating disorder, autism, post- traumatic stress disorder

Musculoskeletal disease Connective tissue disease Osteoarthritis, long term musculoskeletal problems due to 
injury, osteoporosis, gout

Digestive disease Chronic liver disease, inflammatory 
bowel disease

Chronic pancreatic disease, peptic ulcer

Urogenital disorder Chronic kidney disease, end stage 
kidney disease

Endometriosis, chronic urinary tract infection

Haematological disorder — Anaemia (including pernicious anaemia, sickle cell anaemia)
Eye disease — Vision impairment that cannot be corrected
Ear disease — Hearing impairment that cannot be corrected, Meniere’s 

disease
Infectious disease HIV/AIDS Chronic Lyme disease, tuberculosis, post- acute covid- 19
Congenital disease — Congenital disease and chromosomal abnormalities

ICD- 10=international classification of diseases, 10th revision.
*Untreated and treated hypertension were combined. Conditions that require surveillance (including cancers) were agreed to be included by both sets of 
panellists, and thus "cancers that require surveillance" was not stated separately in the list.
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improved if researchers used a common set of condi-
tions as core, which is provided in the list of condi-
tions to always and usually include be identified in 
this study (table  4). For studies of prevalence, we 
recommend that researchers also report age and sex 
stratified prevalence based on the "always include" 
and "always or usually include" lists to improve 
comparability of studies.10 More generally, although 
not the focus of this study, multimorbidity measures 
are often poorly reported, and clarity about choices 
made and their rationale is critical (figure  3).19 We 
recommend that selection of other long term condi-
tions in measures should take account of the criteria 
agreed as important by panellists in this study 
(figure  2), and that researchers explicitly report 
why and how they make decisions on condition and 
measurement choice (figure 3).

Secondly, this study has identified a need for 
consistent use of validated clinical code lists, but 
did not seek to identify them. Others have published 
lists of such codes for use in this context,34 and with 
several initiatives set up to standardise identification 
of conditions in healthcare data (eg, the Health Data 
Research UK Phenotype Library35).

Thirdly, although others have said that weighted 
measures are generally preferred over simple 
counts,36 this study provides professional consensus 
about the particular purposes where simple counts 
or weighted measures were preferred or considered 
acceptable (figure 2). However, we need research that 
considers the relative performance of simple counts 
and weighted measures (eg, in predicting outcomes), 
and for wider public discussion about the relevance 
of weighted measures to patients (eg, in relation to 
which outcomes measures are weighted against).

Finally, our study found consensus that complex 
multimorbidity was a useful concept but no clear 
consensus on how to define it. Researchers who 
adopt definitions of multimorbidity beyond two or 
more conditions should therefore clearly justify their 
choice (figure 3). Research is needed to better under-
stand the experience of complex multimorbidity 
from a patient perspective, and to examine whether 
different definitions of complex multimorbidity have 
better predictive performance than existing meas-
ures. We recommend that complex multimorbidity 
definitions should be co- developed with patients 
to ensure that these are relevant to their illness 
experience.

In conclusion, existing measurement of multi-
morbidity is highly inconsistent. The findings of this 
Delphi study provide guidance on multimorbidity 
measurement that will help bring greater consist-
ency to the field, facilitating replication, comparison 
between studies, and evidence synthesis.
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1 INTRODUCTION 

1.1 BACKGROUND 

In many regions of the world, a growing proportion of the adult population is affected by 
more than one chronic condition [1-3].  Evidence from several studies indicates that the 
prevalence of multimorbidity increases substantially with age, and commonly occurs in 
people aged 65 or older [4-6]. Prevalence is also inversely related to socio-economic status 
and educational attainment [5, 6].  People living in deprived areas and with lower education 
tend to be multimorbid at a younger age [1, 4]. Of the population with multimorbidity, 
approximately 30% to 40% have both a physical and a mental health condition [4, 5]. 
Women and people with lower education and living in deprived areas are more likely to have 
physical and mental comorbidity [4, 5]. 

Multimorbidity is defined as the co-existence of multiple chronic conditions [7].. Unlike 
comorbidity that focuses on the effects of additional conditions in reference to an index 
chronic condition, multimorbidity addresses the total effects of chronic conditions without 
giving priority to any one of the co-existing conditions [8]. In reference to their difference in 
definition, multimorbidity has, therefore, been placed as a separate Medical Subject Heading 
(MeSH) since January 2018, distinct from comorbidity [8]. Notwithstanding some agreement 
on the broad definition of multimorbidity, there remains no international consensus on its 
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operational definition regarding how to measure it, with the measures varying widely in terms 
of the number, labelling, type, and severity of included conditions [7].   

Without a clear and agreed guide, many measurement tools have been developed and used 
to measure multimorbidity. The measurement tools used in research and practice include: 
unweighted disease counts; weighted disease counts; weighted medication counts [9]. In 
addition, different weighting schemes have been applied to serve different purposes. 
Consequently, there is a wide discrepancy in prevalence estimates, ranging from 12.9%-
95.1% in the general population [3].  

Existing research recognises the importance of establishing an agreed approach to the 
definition and measurement of multimorbidity. Several attempts have been made to 
synthesise existing evidence on multimorbidity measures [9-11], to compare different 
measures of multimorbidity to predict certain outcomes [12], and to adapt existing measures 
to meet the needs of specific regions or populations [13, 14]. Due to the heterogeneity of 
current approaches, continued efforts are needed to develop an agreed approach as to what 
constitutes multimorbidity, what should be included in multimorbidity measures, and how to 
measure it. The aim of this study is to use the Delphi technique to explore international 
experts’ views on the definition and measurement of multimorbidity, and to further provide a 
comprehensive guide on the use of multimorbidity measures to meet different purposes. 

1.2 RATIONALE FOR STUDY 

The Delphi technique is an iterative and participatory method to explore experts’ opinions, 
discuss issues and build consensus through a structured group communication process [15]. 
In the current evidence base, this method has been used in health research for needs 
assessment [16], policy determination [17], and guideline development [18]. Given the wide  
range of applications of multimorbidity definition and measures, the Delphi method is 
considered as a suitable method for this study to collaboratively engage international experts 
to address the complex issues and support decision-making on how to measure 
multimorbidity.  

2 STUDY OBJECTIVES 

2.1 OBJECTIVES 

 Objective 1: To identify and summarise published multimorbidity definitions and 
measures used in the existing literature, and to explore how these vary by the stated 
purpose of each study through a systematic scoping review 

 Objective 2: To develop consensus construction to provide a comprehensive 
guidance on multimorbidity definition and measurement 

3 STUDY DESIGN 

This study involves two phases. The first phase is a systematic scoping review to address 
objective 1, and the second phase is a Delphi study to address objective 2.  

3.1 PHASE ONE: A SYSTEMATIC SCOPING REVIEW 

We will use a systematic scoping review to examine the broad area of multimorbidity to map 
key concepts and identify gaps in the evidence [19]. In this review, we will follow the 
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CoCoPop framework (Condition, Context and Population) to define eligibility criteria and 
conduct searches. This framework was developed by Munn et al. (2015) for systematic 
reviews of observational studies [20]. “Condition” is referred to as the variable of interest, 
which is multimorbidity in this review. In terms of context and population, we will look at 
studies conducted in hospitals, primary care and community that a population sample of 
people is being studied.  Please see table 1 for the inclusion and exclusion criteria. 

 
 

Table 1. Inclusion and exclusion criteria 

Inclusion criteria: 

 Quantitative studies that measured multimorbidity in a defined population 

 In any setting, including hospitals, primary care, community 

 Studies reported in English 

 

Exclusion criteria: 

 Studies that used measures with the presence of an index disease integral to the measures  

 Conference proceedings or articles that do not provide full text 

 Qualitative research and case series 

 

3.1.1 Search strategy  

The search strategy for this review will be developed in collaboration with a medical librarian 
(Appendix 1). Two sets of key terms (multimorbidity and measure) will be combined to 
search relevant literature by a means of Boolean logic. Medical subject headings will be 
used to capture concepts and to see if it yields additional studies in comparison with the 
results from keyword search. Searches will be conducted in Ovid interface 
(PsycINFO, Embase, Global Health, Medline), Scopus, Web of Science, Cochrane Library, 
EBSCO interface (CINAHL Plus), and ProQuest Dissertations & Theses Global, from 
inception to 21 January, 2020. Following the database searches, reference lists of retrieved 
articles will be hand-searched and citations will be tracked using Scopus/Google Scholar to 
ensure the inclusion of all relevant literature.  

Conference proceedings and literature that did not provide full text will not be included in the 
review due to the limited information available for data extraction and analysis.  

3.1.2 Study screening 

References identified by the search strategy will be exported to EndNote X9 bibliographic 
software and Excel for deduplication, and then will be imported to Covidence for screening. 
Titles, abstracts, and full-texts of retrieved articles will be screened against the eligibility 
criteria by two reviewers (SH and PH). The first reviewer is from a nursing background and 
trained in systematic review methods and with experience of conducting reviews. The 
second reviewer is a clinician with experience of providing care for people with 
multimorbidity. Throughout the review process, any disagreement that arises will be resolved 
through discussion between the two reviewers or the chief investigator’s arbitration. 
 

3.1.3 Data extraction 

Pre-designed data extraction tables will be created to organise data (Appendix 2). Where 
any relevant or important data that do not fit in the tables, the tables will be revised to 
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facilitate data organisation and capture the holistic picture of the study topic. The types of 
data that will be extracted include:  

 author's name 

 year of publication 

 study title 

 purpose 

 methodology (cross sectional/prospective) 

 country 

 study participants 

 number of participants 

 reference definition of multimorbidity 

 tool used to measure multimorbidity (disease counts, weighted indices, medication-
based measures) 

 data collection method/data source (self-reports: survey or interview; administrative 
data, clinical routine data, research data) 

 conditions, severity and other elements (e.g. age, gender, sociodemographic 
information) included in each measure 

 rationale for selecting the items 

 weighting scheme 

 testing of reliability or validity 

 prevalence of multimorbidity in the whole population and by sub-groups 

 outcome variable 

 follow-up years 

 results 

 confounding factors.  

 

These data will be entered into Microsoft Excel 2016 and will be checked for completeness 
by SH, PH and BG.  

3.1.4 Data analysis  

Narrative synthesis will be used to synthesise the evidence. Data will be categorised by 
collapsing those that are similar and dissimilar into broader and higher order of categories. 
The relationships and interactions between and within data, categories and observations will 
be explored (including patterns and processes). Data visualisation tools will be used during 
data analysis to help make sense of the data. Thereafter, a questionnaire for the Delphi 
survey will be developed based on review findings and gaps identified from the review. 
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3.2 PHASE TWO: DELPHI STUDY 

 

Figure 1: A Map of the project plan 

 

The Delphi technique is designed as a communication process which allows for the inclusion 
of expert panellists from different sectors to participate in a detailed examination and 
discussion of a specific problem [15, 21, 22]. Therefore, this method is well suited for 
consensus building by using a series of questionnaires to collect data from the expert panel. 
Consensus here is referred to as a statement that is agreed by the majority [15, 23]. As a 
part of the Delphi process, each individual’s responses from each questionnaire will be fed 
back to the panel alongside a summary of all other responses [15, 24]. The use of 
successive questionnaires can inform the panel members of the current status of their 
collective opinions [24]. Typically, more than two rounds of data collection are required to 
collect needed information and to reach consensus [22, 24, 25].   

3.2.1 Study population  

Unlike a traditional survey that aims to generalise results, the Delphi is a group decision 
mechanism requiring individuals who have knowledge, experience or deep understanding of 
the topic of interest [26]. In that sense, the main focus of this approach is the selection of 
experts and patients needed for inclusion of all the relevant perspectives [15]. In this 
proposed Delphi, we aim to recruit international experts and the public who have knowledge 
and experience of multimorbidity. Individuals who meet one of the following criteria will be 
included in this study: 

Inclusion criteria 
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 Clinicians with experience of treating patients with more than one chronic condition 

 Individuals who have been involved in health policy-making or research where 
multimorbidity was the focus or relevant 

 Members of the public who are interested in multimorbidity or have experience of 
being multimorbid  

3.2.2 Number of participants 

There is no direction on the number of participants required for a Delphi survey [15]. The 
size of expert panel in existing Delphi studies varied considerably from under 10 to 500 [15]. 
In this Delphi study, the minimum number of experts we plan to recruit is approximately 25-
30 experts.  

 

3.2.3 Identifying participants 

The expert panellists will be identified by SH (Szu-Szu Ho) and BG (Bruce Guthrie) using 
publicly available information, including: 

1) published work (to identify researchers and policy makers) 

2) publicly available websites, reports, and policy documents (to identify healthcare 
professionals, policy makers or public participants e.g. in guideline development)     

3) social media, such as twitter, where we will distribute this study information 

or experts will be identified by research participants where they forward the study information 
to colleagues who meet the criteria.  

3.2.4 Consenting participants 

Participants will be invited to take part in the study through email along with an attachment of 
the participant information sheet (PIS) (Appendix 3 and 4). Participants will be asked to read 
the PIS before deciding to take part, and the survey link will be provided in the PIS to ensure 
that they have read the study information. Each participant will be given two to three weeks 
to consider and respond to each round.    
  

3.2.5 Withdrawal of Study Participants 

Participants will be informed that they can withdraw their participation at any time by not 
completing the survey and informing our researcher of their decision. If withdrawal occurs 
their personally-identifiable information will be permanently deleted, and they will also be 
allowed to request withdrawal of the data they submitted if they wish.  

4 DATA COLLECTION 

The Delphi process is iterated until consensus or the consistency of responses between 
successive rounds of survey is achieved [23]. In this proposed Delphi, we plan to use online 
questionnaires to collect data. Members of the panel will be anonymous to one another but 
the research team will know their identity in order that they can be sent individual feedback 
and invitations to participate in subsequent rounds of survey. The promise of anonymity 
among panellists is to facilitate participants to be open and truthful about their views on 
multimorbidity without feeling pressured by more influential panel members [15, 25]. We 
expect to have three rounds of data collection but will terminate early if consensus is 
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reached and consider a fourth round if required for elements where consensus is not 
reached. 

4.1 DEFINING CONSENSUS OR STABILITY 

Consensus is pre-defined as 70% of participants agreeing/strongly agreeing or 
disagreeing/strongly disagreeing with a statement. However, not all statements in a Delphi 
study will gain consensus irrespective of the number of rounds [15, 25]. von der Gracht [23] 
therefore proposes that the level of consensus should not be the only criterion for stopping 
the Delphi process, but rather that sufficient clarification of the different viewpoints can also 
be a desirable goal. We will therefore not only examine consensus, but also stability of 
responses between rounds. The stability will be measured as the percentage change in 
agreement with a statement from round to round, and a change lower than 15% will be 
considered a stable answer [23]. If in round 3, all responses either achieve consensus or 
stability, then we will terminate the Delphi after round 3. If there are sufficient responses 
which lack consensus and are unstable, then we will take those items to a round 4.  
 

4.1.1 Round 1 

We will use the findings of the scoping review described above to identify the range of 
multimorbidity measures used in research and practice, their characteristics and use of 
standards, and purposes for measuring multimorbidity. The existing evidence and gaps 
identified from the review will serve as a point of reference for developing the round-one 
Delphi survey. The design of the questionnaire will be structured in a way that includes 
closed-ended/likert-scaled questions and some open-ended questions. The combination of 
both types of questions allows each participant an opportunity to generate additional 
insights, as well as formally scoring items derived by the research team from the literature 
review. Prospective participants will be required to rate (from strongly agree to strongly 
disagree or from very important to not important at all) and rank (rank importance of 
statements on a scale of 1-7) items or statements using Likert scales [15]. The open-ended 
responses will be triangulated with close-ended responses, and the results will be used to 
develop new items. 

4.1.2 Round 2  

In the second round, participants will receive a structured questionnaire and be asked to 
review their previous response and the items summarised based on the aggregated results 
of the first round. Second round items will be a mix of those scored in round 1 which did not 
achieve consensus, and new items based on round 1 open-ended responses. In this round, 
consensus may begin to form and areas of disagreement and agreement are likely to be 
identified.  
 

4.1.3 Round 3 

Round three will be designed using the results from round two. Prospective participants will 
receive a questionnaire that includes items or ratings summarised in the previous round and 
will be asked to review the results and provide their judgements. This round offers an 
opportunity for panellists to reflect and make further clarifications on the information 
developed by previous iterations and make their final judgements.  
In an attempt to keep the panel motivated, a summary sheet of statements that have 
achieved consensus will be provided and serve as feedback of completed work to the panel.  

4.2  SOURCE DATA DOCUMENTATION 

The documents that contain source data are participant-completed questionnaires stored on 
the Qualtrics or Jisc online survey tools, and in the downloaded csv file. The anonymous 
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research data will be stored separately from personally-identifiable information, including 
email address and name (preferred name given by participants). These will be stored 
securely in the university server with password protection. 

4.3 CASE REPORT FORMS 

Not applicable 

5 DATA MANAGEMENT 

 

5.1 PERSONAL DATA 

 
The personal information that will be collected in this study are: 1) name and email address; 
2) country; 3) type of work they are doing; 4) their expertise (Appendix 6). All data will be 
stored securely on password-protected servers at the University of Edinburgh. The name 
and email address of participants will be kept separately from the main dataset, and will only 
be accessible to the research team. Once this study is completed, the file containing 
participants’ names and email addresses will be deleted permanently. Data, other than 
names and email addresses, will not contain information that can identify participants, and 
thus will be stored securely and indefinitely on the university server and will not be 
transferred to external individuals or organisations outside of the sponsoring organisation.   
 

Participants will be assured that their information will be treated confidentially and that their 
responses would remain anonymous to other panel members throughout the Delphi process. 
Nonetheless, the researchers will be able to identify participants through their name and 
email address, which allows for distributing subsequent rounds of survey to the participants 
and providing them with individual responses and a summary of results from the previous 
round. They will be informed that they can withdraw their participation at any time. Ethics 
approval for the study will be sought and obtained from the Usher Research Ethics 
Committee at the University of Edinburgh.    
 

5.2 DATA INFORMATION FLOW 

Data will be collected using Qualtrics or Jisc survey tools and stored in a downloaded csv file 
for analysis. After the study is completed, participants’ personally-identifiable information, 
name and email address, will be deleted permanently. .   

 

5.3 TRANSFER OF DATA 

Data collected by the study (including personal data) will not be transferred to any external 
individuals or organisations outside of the Sponsoring organisation.  

 

5.4 DATA CONTROLLER 

The University of Edinburgh and the research team involved in delivering the study will be the 
data controllers.  
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5.5 DATA BREACHES 

As described above, we will take care to ensure that identifiable information is kept separate 
from study data. Given the nature of the study data, the potential harm of any data breach is 
low. We therefore consider the risk of a data breach to be remote and low risk of harm if 
occurred. All data breaches will be reported to the University of Edinburgh and HDRUK.  

6 STATISTICS AND DATA ANALYSIS 

 

6.1 SAMPLE SIZE CALCULATION 

There is no one sample size that has been advocated for Delphi studies. It has been 
suggested that a smaller sample size would be sufficient for a Delphi study, such as 10-15 
participants, although others argue that larger sample sizes are likely to produce more 
generalizable results. Concerned over the lower response rate in online surveys and no 
guideline for estimating a Delphi sample size, we aim to recruit 25-30 participants for each 
round.  

 

6.2 PROPOSED ANALYSES 

A database will be set up for the analysis of quantitative data (including demographic data) 
of rounds 1, 2 and 3 using Rstudio (version 4.0.1). Frequencies and descriptive statistics will 
be used to provide information on the level of agreement with each statement across rounds 
and expert groups. If the distributions of the responses show less than 15% change from 
round to round, the responses will be considered to have reached stability [22]. Central 
tendencies (medians) and levels of dispersion (inter-quartile range) will be provided to see 
the probability distribution of responses. Bar charts will be created to visually depict the 
study results. For qualitative data in round one, similar responses will be collapsed and used 
to modify existing or construct additional unique statements for round 2. New statements 
created from round 1 will be used for the design of round 2 survey. Response rate for each 
round of the survey will be calculated. 

7 ADVERSE EVENTS 

The only plausible potential harm could occur in this study is breach of participants’ 
confidentiality. Precautions will be seriously taken to prevent their identity being disclosed to 
other panellists and people outside of the research team. Firstly, the file that contains their 
private information will be kept on the university server with password protection, and 
separated from the main dataset. Secondly, an invitation email will be sent to participants 
individually and for the final report, we will use the BCC field to send an email to the 
participants who would like to receive the report. Once the study is completed, their name 
and email address will be deleted permanently. Together, these measures are to protect 
participants’ confidentiality.  
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8 GOOD CLINICAL PRACTICE 

8.1 ETHICAL CONDUCT 

The study will be conducted in accordance with the principles of the International Conference on 
Harmonisation Tripartite Guideline for Good Clinical Practice (ICH GCP). 

Before the study can commence, all required approvals will be obtained and any conditions of 
approvals will be met. 

8.2 INVESTIGATOR RESPONSIBILITIES 

The Investigator is responsible for the overall conduct of the study at the site and compliance with the 
protocol and any protocol amendments.  In accordance with the principles of ICH GCP, the following 
areas listed in this section are also the responsibility of the Investigator.  Responsibilities may be 
delegated to an appropriate member of study site staff.   

8.2.1 Informed Consent 

The Investigator is responsible for ensuring informed consent is obtained before any protocol specific 
procedures are carried out. The decision of a participant to participate in clinical research is voluntary 
and should be based on a clear understanding of what is involved. 

Participants must receive adequate oral and written information – appropriate Participant Information 
and Informed Consent Forms will be provided. The oral explanation to the participant will be performed 
by the Investigator or qualified delegated person, and must cover all the elements specified in the 
Participant Information Sheet and Consent Form. 

The participant must be given every opportunity to clarify any points they do not understand and, if 
necessary, ask for more information. The participant must be given sufficient time to consider the 
information provided.  It should be emphasised that the participant may withdraw their consent to 
participate at any time without loss of benefits to which they otherwise would be entitled. 

The participant will be informed and agree to their medical records being inspected by regulatory 
authorities and representatives of the sponsor(s). 

The Investigator or delegated member of the trial team and the participant will sign and date the 
Informed Consent Form(s) to confirm that consent has been obtained. The participant will receive a 
copy of this document and a copy filed in the Investigator Site File (ISF) and participant’s medical notes 
(if applicable). 

8.2.2 Study Site Staff 

The Investigator must be familiar with the protocol and the study requirements.  It is the Investigator’s 
responsibility to ensure that all staff assisting with the study are adequately informed about the protocol 
and their trial related duties. 

8.2.3 Data Recording 

Not applicable 

8.2.4 Investigator Documentation 

Not applicable 

8.2.5 GCP Training 

For non-CTIMP (i.e. non-drug) studies all researchers are encouraged to undertake GCP training in 
order to understand the principles of GCP. However, this is not a mandatory requirement unless 
deemed so by the sponsor.  GCP training status for all investigators should be indicated in their 
respective CVs. 
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8.2.6 Confidentiality 

All laboratory specimens, evaluation forms, reports, and other records must be identified in a manner 
designed to maintain participant confidentiality.  All records must be kept in a secure storage area with 
limited access.  Clinical information will not be released without the written permission of the participant.  
The Investigator and study site staff involved with this study may not disclose or use for any purpose 
other than performance of the study, any data, record, or other unpublished information, which is 
confidential or identifiable, and has been disclosed to those individuals for the purpose of the study..  
Prior written agreement from the sponsor or its designee must be obtained for the disclosure of any 
said confidential information to other parties. 

8.2.7 Data Protection 

All Investigators and study site staff involved with this study must comply with the requirements of the 
appropriate data protection legislation (including the General Data Protection Regulation and Data 
Protection Act) with regard to the collection, storage, processing and disclosure of personal information.  

Computers used to collate the data will have limited access measures via user names and passwords. 
 
Published results will not contain any personal data and be of a form where individuals are not identified 
and re-identification is not likely to take place. 

9 STUDY CONDUCT RESPONSIBILITIES 

9.1 PROTOCOL AMENDMENTS 

Any changes in research activity, except those necessary to remove an apparent, immediate hazard to 
the participant in the case of an urgent safety measure, must be reviewed and approved by the Chief 
Investigator.   

Amendments will be submitted to a sponsor representative for review and authorisation before being 
submitted in writing to the appropriate REC, and local R&D for approval prior to participants being 
enrolled into an amended protocol. 

9.2 MANAGEMENT OF PROTOCOL NON COMPLIANCE 

Not applicable 

 

9.3 SERIOUS BREACH REQUIREMENTS 

A serious breach is a breach which is likely to effect to a significant degree: 

(a) the safety or physical or mental integrity of the participants of the trial; or 

(b) the scientific value of the trial. 

If a potential serious breach is identified by the Chief investigator, Principal Investigator or delegates, 
the co-sponsors (seriousbreach@accord.scot) must be notified within 24 hours.  It is the responsibility 
of the co-sponsors to assess the impact of the breach on the scientific value of the trial, to determine 
whether the incident constitutes a serious breach and report to research ethics committees as 
necessary.  

9.4 STUDY RECORD RETENTION 

All study documentation will be kept for a minimum of 3 years from the protocol defined end of study 
point. When the minimum retention period has elapsed, study documentation will not be destroyed 
without permission from the sponsor. 
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9.5 END OF STUDY 

The end of study is defined as the last participant’s last visit.   

The Investigators or the co-sponsor(s) have the right at any time to terminate the study for clinical or 
administrative reasons. 

The end of the study will be reported to the REC, and R+D Office(s) and co-sponsors within 90 days, 
or 15 days if the study is terminated prematurely. The Investigators will inform participants of the 
premature study closure and ensure that the appropriate follow up is arranged for all participants 
involved. End of study notification will be reported to the co-sponsors via email to resgov@accord.scot 

A summary report of the study will be provided to the REC within 1 year of the end of the study. 

10 REPORTING, PUBLICATIONS AND NOTIFICATION OF 
RESULTS 

10.1 AUTHORSHIP POLICY 

Ownership of the data arising from this study resides with the study team.  
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12 APPENDICES 

APPENDIX 1 – SEARCH STRATEGY 
Database Search strategy 
Ovid Interface 
 
PsycINFO 
Embase 
Global Health 
Ovid MEDLINE 

1. (multimorbidit$ or multi-morbidit$ or comorbidit$ or 
co-morbidit$ or polymorbidit$ or poly-morbidit$ or 
multicondition$ or multicondition$ or “multiple chronic 
condition$” or “morbidity burden” or ((multiple or 
coexisting or co-existing or concurrent or con-current 
or comorbid or co-morbid) adj2 (disease$ or 
illness$ or condition$ or diagnos$ or 
morbid$))).m_titl. 

2. (measure$ or index or indices or instrument$ or 
scale$ or “disease count$”).mp. 

3. 1 and 2 
4. Limit 3 to human 

EBSCO Interface 
 
CINAHL Plus 

1. MM (multimorbidit* or multi-morbidit* or comorbidit* 
or co-morbidit* or polymorbidit* or poly-morbidit* or 
multicondition* or multicondition* or “multiple chronic 
condition*” or “morbidity burden” or ((multiple or 
coexisting or co-existing or concurrent or con-current 
or comorbid or co-morbid) N2 (disease* or illness* or 
condition* or diagnos* or morbid*)))  

2. AB (measure* or index or indices or instrument* or 
scale*) 

3. 1 AND 2  
 
Limiters – Full Text; Human; Language: English  

Scopus TITLE ( multimorbidit* or multi-morbidit* or comorbidit* or 
co-morbidit* or polymorbidit* or poly-morbidit* or 
multicondition* or multicondition* or “multiple chronic 
condition*” or “morbidity burden” or ( ( multiple or 
coexisting or co-existing or concurrent or con-current or 
morbid or co-morbid ) W/2 ( disease* or illness* or 
condition* or diagnos?s or morbid* ) ) ) AND TITLE 
(measure* or index or indices or instrument* or scale* or 
“disease counts”) 

Web of Science (TI=(measure* or index or indices or instrument* or 
scale*))AND (TI=(multimorbidit* or multi-morbidit* or 
comorbidit* or co-morbidit* or polymorbidit* or poly-
morbidit* or multicondition* or multicondition* or 'multiple 
chronic condition*' or 'morbidity burden' or ((multiple or 
coexisting or co-existing or concurrent or con-current or 
comorbid or co-morbid) NEAR/2 (disease* or illness* or 
condition* or diagnos* or morbid*)))) AND 
LANGUAGE: (English)  
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Cochrane library 
 

(multimorbidity or multi-morbidity or comorbidity or co-
morbidity or polymorbidity or poly-morbidity or 
multicondition or multicondition or 'multiple chronic 
conditions' or 'morbidity burden' or ((multiple or coexisting 
or co-existing or concurrent or con-current or comorbid or 
co-morbid) NEAR/2 (disease or illness or condition or 
diagnosis or morbid))) AND (measure or index or indices 
or instrument or scale or “disease count*”):ti 

ProQuest Dissertations & 
Theses Global 

ti((multimorbidit* OR multi-morbidit* OR comorbidit* OR 
co-morbidit* OR polymorbidit* OR poly-morbidit* OR 
multicondition* OR multicondition* OR 'multiple chronic 
condition*' OR 'morbidity burden' OR ((multiple OR 
coexisting OR co-existing OR concurrent OR con-current 
OR morbid OR co-morbid) NEAR/2 (disease* OR illness* 
OR condition* OR diagnos?s OR morbid*)))) AND 
noft((measure* OR index OR indices OR instrument* OR 
scale*)) 

Limited by: Manuscript type: Doctoral dissertations, 

Master's theses 

Language: English 
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APPENDIX 2 – DATA EXTRACTION FORMS FOR THE SCOPING REVIEW 

Characteristics of multimorbidity measures 
Study Purpose Participants Country/Region Definition of 

Multimorbidity  
Measurement 
tool  

Data 
collection 
method 

Data 
source 

Elements in 
the 
measure 

Rationale 
for 
selecting 
the items 

Weighting Reliability 
/validity 

Prevalence of 
multimorbidity  

Outcome 
variable 

        Condition, 
severity, 
frailty… 

     

              
              

 
 
 
Confounding 
factors 

Key 
results 

  
  
  

 
 

Items of multimorbidity measures 

Measure  Condition name Condition name Condition name Condition name Condition name Condition name Condition name Severity scale Age 
Name of 
measure  

 ⃝ ⃝ ⃝ ⃝     

Name of 
measure  

⃝   ⃝ ⃝ ⃝ ⃝   

Name of 
measure  
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APPENDIX 3 – INVITATION EMAIL  

Subject: Multimorbidity definition and measurement study 

 

 
Dear [to be addressed individually to each participant], 

 
We are a research team working on a project aiming to explore an international consensus on 

the definition and measurement of multimorbidity. This study is funded by the Health Data 

Research UK (HDR UK ─ CFC0110).  
 

We send you this email to invite you to participate in a Delphi survey. Your name and email 

address were identified from one of your published articles, reports, policy documents, or 

websites relevant to multimorbidity through our scoping review conducted between January 

and September, 2020. We seek your participation in this survey as we appreciate your 

valuable input on multimorbidity definition and measurement. International multimorbidity 

researchers, clinicians, policy makers and members of the public are all welcome to take part 

in the study. Please share this survey with your colleagues, if you can, to ensure we reach as 

many experts as possible. This research experience allows us to share, debate and scrutinise 

anonymously and move forward through consensus.  

 

The Delphi process consists of two to four surveys─ one that needs to be completed by [date] 

and the other rounds that will be sent out subsequently in the next few months. The first 

survey will take about 22 minutes to complete. Taking part in the survey is voluntary and 

please read the attached Participant Information Sheet (PIS) carefully before you decide 

to take part. The online survey can be accessed via the link provided in the attached PIS 

(this is to ensure your acknowledgement of the study information prior to participation). 

 

The data you provide us will be treated confidentially and will not be accessed by anyone 

outside of the research team.  

 

The results are envisioned to support and inform research, practice and policy around 

multimorbidity definition and measurement thanks to your contribution. A summary of the 

results will be available to you at the end of the study. 

 

We hope that you are able to support this important work. If you have any questions, please 

contact the researcher, Iris Ho or the principal investigator, Bruce Guthrie.  

 

 

 

Yours Sincerely,  

 

 

Professor Bruce Guthrie, Chief investigator, Centre for Population and Health Sciences, 

Usher Institute, University of Edinburgh, Email: bruce.guthrie@ed.ac.uk 

 

Dr Iris S.S. Ho, Centre for Population and Health Sciences, Usher Institute, University of 

Edinburgh, Email: iris.s.ho@ed.ac.uk 
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APPENDIX 4 – FOLLOW-UP EMAIL REMINDER 

Subject: Multimorbidity definition and measurement study   

 
Dear [to be addressed individually to each participant], 

 

 

You were recently invited to participate in a Delphi survey aimed at exploring a consensus on 

multimorbidity definition and measurement (see the email below). If you have not already 

completed the survey, we encourage you to take a few munities to do so before [date]. If you 

have already completed the survey we thank you for your support and ask you to ignore this 

email. Your valuable opinions can help to shape the future of multimorbidity research and 

management. If possible, please share this study information with your colleagues in the field.   

 

 

The survey can be accessed via the link provided in the attached Participant Information 

Sheet. Please complete the survey by [date].  

 

Thank you in advance. 

 

Yours sincerely, 

 

Professor Bruce Guthrie, Chief investigator, Centre for Population and Health Sciences, 

Usher Institute, University of Edinburgh, Email: bruce.guthrie@ed.ac.uk 

 

Dr Iris S.S. Ho, Centre for Population and Health Sciences, Usher Institute, University of 

Edinburgh, Email: iris.s.ho@ed.ac.uk 
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APPENDIX 5 – PARTICIPANT INFORMATION SHEET  

 
Principal investigator: Professor Bruce Guthrie 

Postdoctoral researcher: Dr Iris Ho 

Institute: Usher Institute, University of Edinburgh 

Research Ethics Committee: Usher Institute Research Ethics Committee at the University of 

Edinburgh (ref:). 

Survey link:  

 If you are clinicians, academics, researchers or policy makers who have read the PIS 

and agree to take part, please access the survey via this link:  

 If you are members of the public who have read the PIS and agree to take part, 

please access the survey via this link: 

 

You are being invited to take part in this Delphi study aimed at exploring international 

consensus and guide on the definition and measurement of multimorbidity. Before you 

decide to take part, it is important that you understand why this research is being conducted 

and what it involves. Please take time to read this study information carefully. 

 

Thank you for taking the time to read this. 

 

Who will conduct the research?  

This research is being conducted by Iris Ho, a researcher at the University of Edinburgh, and 

Professor Bruce Guthrie (the Chief Investigator). Our names and contact details are given at 

the end of this information sheet. 

 

Aim of this study 

The aim of this study is to explore a consensus on the definition of multimorbidity and on 

the design of quantitative measures of multimorbidity.  

 

Why have I been invited to take part? 

You are invited to participate in this study because we recognised your expertise relevant to 

multimorbidity through your published work, publicly-available reports, websites, or policy 

documents following our scoping review. You may also have been invited to take part in this 

study by a colleague who has forwarded the survey to you.  

 

Do I have to take part? 

No ‒ participation is entirely voluntary. You can ask questions about the study before 

deciding whether or not to participate. If you do agree to participate, please keep this study 

information sheet and check the “Yes” boxes at the first page of the online survey to indicate 

that you agree with the listed statements and consent to take part. 

 

Even if you agree to participate, you may withdraw yourself from the study at any time and 

without giving a reason by advising the researchers of this decision. We will respect your 

decision to withdraw and there will be no loss of good feeling/will. If withdrawal occurs, 

your personal and contact information we collected for this project will be permanently 

deleted. Participant survey responses collected prior to your withdrawal will be kept for 

analyses, as they will be completely anonymous.  
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What will happen if I decide to take part? 

We are inviting you to participate as a panel member in this Delphi study. The Delphi 

method is used in this study to obtain your opinions and ideas on the definition of 

multimorbidity, and what should be included in multimorbidity measures and how to use 

them for different purposes. Two to four rounds of survey will be carried out to ensure that 

the convergence of opinion on this topic is achieved. This survey takes approximately 22 

minutes to complete. A second round of survey will be sent to you via email in a few months 

following data analysis. Thank you for your contribution.  

 

What are the possible benefits of taking part? 

Your valuable input in this Delphi process will allow researchers, practitioners, funders and 

policy makers in the field to better understand what constitutes multimorbidity, and how to 

measure it to meet different purposes. 

 

Are there any risks associated with taking part? 

There are no foreseeable risks associated with participation in this study.  

 

What happens to the data provided? 

We will not tell anyone you have taken part in this study. The research data you give us 

will be anonymised and stored confidentially at our university server with password 

protection. Only Bruce Guthrie and Iris Ho have the permission to use the data. The name 

and email address we collected from you is for sending the subsequent rounds of survey. 

This information will be permanently deleted after this study is completed. The 

anonymous research data will be stored securely and indefinitely and will not be 

transferred to external individuals or organisations outside of the sponsoring organisation. 

  

What will happen with the results of this study? 

The results of this study will be summarised in articles and reports, and will be disseminated 

through peer-reviewed journals and presented at conferences. The results will be made 

anonymous in any formal outputs, and be available to you all.  

  

Who do I contact if I have a concern about the study or I wish to complain? 

If you have any further questions about the study, please contact Dr Iris Ho or the Principal 

Investigator Professor Bruce Guthrie, who will do their best to answer your query. If you 

remain unhappy or wish to make a formal complaint, please contact Professor Sarah 

Cunningham Burley, Dean SMGPHS [Email: sarah.c.burley@ed.ac.uk ; Tel: 0131 650 3217] 

 

Further information and contact details 
 
Principal investigator: Professor Bruce Guthrie [bruce.guthrie@ed.ac.uk] 

Postdoctoral researcher: Dr Iris S.S. Ho [iris.s.ho@ed.ac.uk] 

 

Survey link:  

 If you are clinicians, academics, researchers or policy makers who have read the PIS 

and agree to take part, please access the survey via this link:  

 If you are members of the public who have read the PIS and agree to take part, 

please access the survey via this link: 
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Round-one survey in the professional panel 
 

Socio-demographic information 

 

Q1: Please describe the country where you are currently living or working. 

 

 

 

Q2: Please check the category that best describes the type of work you do most of the time 

(choose one). 

         

            ☐  Research  

            ☐  Public policy or other public sector work 

            ☐  Clinical Practice 

            ☐  Other 

               

 

 

 

 

 

Q3: Please check the category that best describes the setting in which you work most of the 

time (choose one). 

 

            ☐   Government 

            ☐   Academia  

            ☐   Hospital  

            ☐   Primary care/General practice 

            ☐   Social care sector           

            ☐   Other 

 

 

 

 

 

 

Q4: Do you have multiple chronic conditions? 

 

☐   Yes 

☐   No 

 

Q5: Do you have family or friends who have multiple chronic conditions? 

 

☐   Yes 

☐   No 

 

Q6: To understand multimorbidity, what population would you be more interested in (please 

choose all that apply)? 
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☐   General population  

☐   Older people  

☐   Middle-aged and older 

☐   Socially-deprived population (including homeless people or drug users) 

☐   Women 

☐   Men 

☐   Children 

☐   Other 

 

 

 

 

 

 

 

Operational definition of multimorbidity 

 

Q7: Researchers have defined multimorbidity in many ways. Some define it as ‘2 or more 

long-term conditions’, but others define it as ‘3 or more’, ‘4 or more’ or ‘5 or more’ long-

term conditions. How many long-term conditions do you think someone has to have in order 

to have multimorbidity? Please choose one. 

 

☒   2 or more long-term conditions 

☐   3 or more long-term conditions 

☐   4 or more long-term conditions 

☒   5 or more long-term conditions 

☐   Other, X or more long-term conditions (please only type a number in the box) 
                                  

 

 

Q8: How would you define "condition" for the concept of multimorbidity? (please choose all 

that apply)  

 

☐  Formal medical diagnoses (e.g. coronary heart disease, alcohol dependence) 

☐  Clinical risk factors (e.g. obesity, high cholesterol) 

☐  Symptoms that are not formal medical diagnoses (e.g. dizziness or fatigue) 

☐  Health behaviours (e.g. smoking or exercise level) 

☐  Health impact (e.g. disability or frailty) 

☐  Social deprivation and poverty 

☐  Consequences of treatment and care (e.g. side effects of medications or the overall 

burden of treatment) 

☐  Other (please specify) 
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Q9: Researchers justify their choice of conditions in many different ways. Please answer the 

following questions on the principles for selection of chronic conditions in multimorbidity 

measures.  

 

1) How long-term a condition is: Researchers vary in what they mean by “long-term”. 
How long does a condition have to be to count as long-term? Please choose one. 

 

☐   Conditions lasting for three months or more 

☐   Conditions lasting for six months or more 

☐   Conditions lasting for twelve months or more 

☐   Other, conditions lasting for X months or more (please only type a number for X in the 

box) 
                                  

 

 

2) Whether a condition is currently active: Please rate the degree to which you agree or 

disagree with each of the following statements 
 

Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which are 

permanent in their effects (e.g. 

Parkinson’s disease) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which are 

currently active or currently 

treated (e.g. asthma with 

intermittent wheeze; asthma using 

regular inhalers) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which may 

recur but happen rarely (e.g. 

people with a history of asthma or 

depression with no current 

symptoms and not currently on 

treatment) 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

3) Whether condition is treated in healthcare: Please rate the degree to which you agree 

or disagree with each of the following statements 

 
Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 
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Only include conditions which 

usually require formal treatment 

or care (e.g. hypertension, 

diabetes, schizophrenia) 

☒ ☒ ☒ ☒ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☒ ☒ ☒ ☒ 

 

 

4) The impact of the condition on a range of outcomes: Please rate the degree to which 

you agree or disagree with each of the following statements 

 
Statement  Strongly 

disagree 

Disagree Neither 

agree nor 

disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which significantly 

increase risk of death 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which significantly 

reduce health-related quality of life 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which cause 

significant physical disability 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which cause frailty 

(general physical and/or mental 

weakness and vulnerability) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which significantly 

worsen mental health 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which significantly 

worsen self-perceived health status 
☐ ☐ ☐ ☐ ☐ ☐ 

Impact: Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q10: Researchers vary in how detailed their definitions of ‘condition’ are. For example, they 
might be very broad – one category for “lung disease”. Or they might be more detailed – 

separately count “asthma”, “chronic obstructive pulmonary disease” and so on. Please choose 

one option and explain your choice if you like. 
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☐ Broad disease category based on body and mind system (e.g. cardiovascular 

disease, mental health problems, skin conditions). Please explain: 

 

 

 

 

☐ Individual conditions (e.g. coronary heart disease, hypertension, depression, 

schizophrenia, eczema, psoriasis). Please explain: 

 

 

 

 

☒  Other. Please explain: 

 

 

 

      

             ☒  Don’t know 

 

Q11:  Some conditions included in multimorbidity measures are closely linked to each other. 

In particular, some conditions can be caused by other conditions. For example, heart attacks 

can lead to heart failure. Diabetes can lead to kidney failure. How do you think researchers 

should count conditions in this situation? Please choose one option and explain your choice if 

you like.  

 

☐  Count all of the conditions that are currently active. Please explain: 

 

 

 

 

 

☐  Only count the complications (e.g. if people with heart attack develop heart 

failure, we would count only heart failure). Please explain: 

 

 

 

 

☐  Count the primary health condition (e.g. if people with diabetes develop kidney 

failure, we would only count diabetes). Please explain: 

 

 

 

 

 

☐  Other. Please explain: 
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☒  Don’t know 

 

 

What conditions should be included? 

 

In our review of over 500 research studies, we identified all the conditions which researchers 

have counted when measuring multimorbidity. There is very large variation in which 

conditions researchers choose. Only seven conditions were counted by more than half of 

studies. Many conditions were rarely counted. We would like you to rate conditions that you 

think are more or less important to include in multimorbidity measures. There are now a set 

of questions organised by body system.  

 

Q12: We are starting with body systems/disease domains. Please rate how important you 

think it is to include the following systems/domains in a multimorbidity measure. 

 
Condition Exclude 

(not 

importan

t) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Mental health        

Cancer         

Cardiovascular       

Haematological 

disease 

      

Neurological disease        

Metabolic and 

Endocrine  

      

Musculoskeletal        

Digestive        

Urogenital       

Skin        

Ear, Nose and Throat 

(ENT) 

      

Oral       

Ophthalmology        

Chronic infections        

 

Q13: Please rate how important you think it is to include the listed mental health conditions 

in a multimorbidity measure. If you are not sure, just tick ‘Don’t know’. 
   

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Anxiety        

Depression        

Dementia       
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Schizophrenia       

Substance misuse 

(including 

alcohol and drug 

dependence) 

      

Nicotine 

dependence  

      

Post-traumatic 

stress disorder 

(PTSD) 

      

Bipolar disorder       

Chronic insomnia       

Dissociative or 

personality 

disorders 

      

Eating disorders 

(including 

bulimia or 

anorexia) 

      

Learning 

disability 

      

Autism       

Obsessive 

compulsive 

disorder (OCD) 

      

Somatoform 

disorders 

(psychological 

disorder where a 

person 

experiences 

physical 

symptoms that 

cannot be 

explained by 

medical doctors) 

      

Attention deficit 

hyperactivity 

disorder (ADHD) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q14: Please rate how important you think it is to include the listed cancers in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Solid organ 

cancers (e.g. lung, 
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colon, prostate, 

breast etc)  

Haematological 

cancers (e.g. 

leukaemia, 

lymphoma, 

myeloma) 

      

Melanoma 

(malignant skin 

cancer) 

      

Non-melanoma 

skin cancer 

      

Benign cancers 

(excluding benign 

skin lumps and 

bumps) 

      

Metastatic cancers        

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q15: For cancers, some researchers count every cancer a person has had. Others only count 

‘cancer’ once even if someone has had more than one type of cancer. Which methods would 
you recommend. Please choose one: 

 

  ☐  Count all cancers as one 

  ☐  Count individual cancers separately.  

 ☐  Other 

       

 

 

 

 

 

Q16: Please rate how important you think it is to include the listed cardiovascular conditions 

in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Hypertension        

Stroke       

Transient 

Ischaemic Attack 

(mini stroke)  

      

Dyslipidaemia/ 

Lipid disorder 

(e.g. high 

cholesterol) 
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Coronary artery 

disease (heart 

attack or angina)  

      

Heart failure       

Peripheral artery 

disease  

      

Arrhythmia        

Heart valves 

problem  

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q17: Please rate how important you think it is to include the listed haematological conditions 

in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Anaemia (including 

Iron deficiency 

anaemia, pernicious 

anaemia, sickle cell 

anaemia, aplastic 

anaemia) 

      

Venous thrombotic 

disease 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q18: Please rate how important you think it is to include the listed neurological conditions in 

a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Parkinson's disease       

Epilepsy (fits/ seizures)       

Chronic pain 

(including chronic low 

back pain fibromyalgia, 
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trigeminal neuralgia 

and other chronic pain) 

Migraine or other 

regular headache 

      

Multiple sclerosis       

Peripheral neuropathy        

Paralysis/ Hemiplegia/ 

Paraplegia (not 

including those caused 

by stroke) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q19: Please rate how important you think it is to include the listed 

metabolic/endocrine/nutritional conditions in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good 

reason to 

include in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Diabetes (any type)       

Thyroid problems (including 

hypothyroidism and 

hyperthyroidism) 

      

Malnutrition       

Other (please specify either one 

or more conditions): 

____________ 

      

 

Q20: Please rate how important you think it is to include the listed musculoskeletal 

conditions in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Osteoporosis 

(thinning of the 

bones) 

      

Osteoarthritis        

Connective tissue 

disease  

      

Gout        

Long-term 

musculoskeletal 
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problems due to 

injury (including hip 

fracture) 

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q21: Please rate how important you think it is to include the listed respiratory conditions in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t’ 
know 

Chronic obstructive 

pulmonary disease  

      

Asthma       

Cystic fibrosis        

Chronic/Allergic 

rhinitis  

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q22: Please rate how important you think it is to include the listed gastrointestinal conditions 

in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Chronic liver disease 

(including liver 

cirrhosis, liver failure 

and chronic hepatitis) 

      

Inflammatory bowel 

disease (including 

ulcerative colitis and 

Crohn's disease) 

      

Irritable bowel 

syndrome 

      

Diverticular disease        

Pancreatic disease       
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Peptic ulcer 

(including gastric/ 

stomach ulcers and 

duodenal ulcers) 

      

Gastroesophageal 

reflux (acid reflux and 

heartburn) 

      

Gall bladder problems 

(including gallstones) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q23: Please rate how important you think it is to include the listed urogenital conditions in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Chronic kidney 

disease 

      

End-stage kidney 

disease (including 

kidney dialysis and 

transplant) 

      

Kidney or bladder 

stones 

      

Chronic urinary 

tract infections 

(including chronic 

bladder infections) 

      

Urinary 

incontinence  

      

Uterus (womb) 

problems (including 

prolapse and 

fibroid) 

      

Polycystic ovary 

syndrome 

      

Prostatic 

hypertrophy  

      

Endometriosis       

Infertility       

Sexual dysfunction       

Other (please 

specify either one or 

more conditions): 

____________ 
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Q24: Please rate how important you think it is to include the listed chronic infectious 

conditions in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Expect to 

usually 

exclude 

(unless a 

good reason 

to include in a 

particular 

context) 

Could 

include or 

exclude 

Expect to 

usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

HIV/AIDS      

Tuberculosis      

Other (please specify 

either one or more 

conditions): 

____________ 

     

 

 

Q25: Please rate how important you think it is to include the listed skin conditions in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Psoriasis       

Eczema       

Chronic urticarial 

(chronic hives) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q26: Please rate how important you think it is to include the listed ENT, eye & oral 

conditions in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Hearing 

impairment or 

deafness 
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Meniere’s disease        

Ear, nose, throat 

disease (including 

chronic sinusitis) 

      

Vision impairment 

or blindness 

      

Cataract       

Glaucoma       

Edentulism 

(having no teeth) 

      

Chronic gum 

disease 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q27: Please rate how important you think it is to include the listed congenital conditions in a 

multimorbidity measure.  

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Congenital disease 

(conditions that 

babies are born 

with, including 

congenial heart 

disease, genital 

anomaly) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q28: Please rate how important you think it is to include the listed risk factors/health 

behaviour/symptoms/syndromes in a multimorbidity measure. 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Obesity (body 

mass index ≥30) 
      

Smoking       
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High blood 

pressure 

(untreated) 

      

High cholesterol 

(untreated) 

      

Sedentary lifestyle        

Physical disability       

Dizziness (without 

a specific 

diagnosis) 

      

Chronic cough 

(without a specific 

diagnosis) 

      

Post-sepsis 

syndrome 

      

Side effects of 

medications 

      

Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

Social deprivation 

and poverty 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Weighting 

 

Most researchers define multimorbidity by just counting how many conditions someone has 

(a “simple count” of conditions). Others use a “weighted” count to estimate multimorbidity 
burden and predict outcomes (e.g. death, hospitalisation, quality of life). For example, a 

simple count would say that hay fever + heart attack + back pain = 3 conditions. A weighted 

measure that gave more weight to risk of death might count hay fever = 0.5, high blood 

pressure = 3, back pain = 0.5, total score = 4 weighted for risk of death. However a weighted 

measure that gave more weight to quality of life might count hay fever = 1, high blood 

pressure = 0.5, and back pain = 2, total score = 3.5 weighted for quality of life.  

 

In practice, weighted counts have been commonly used for predicting outcomes despite the 

fact that a simple count is the most common type of measures used for various purposes. 

 

 

Q29: Please describe what type of measures you would use to measure multimorbidity and 

for what purposes.  

 

☐  Weighted morbidity measures for the purpose of ___ (please describe):  
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☐  A simple count of conditions for the purpose of ___ (please describe):  

 

 

 

 

 

 

☐  Other (please describe) 

 

 

 

 

 

 

 

Q30: There is much debate over whether ‘weighted morbidity measures’ or ‘simple counts of 
conditions’ are better at predicting outcomes (e.g. mortality, healthcare utilisation etc..). 
Please describe what type of measures you would use to understand the impact of 

multimorbidity on outcomes.  

 

  ☐ Simple counts of conditions  

  ☐ Weighted morbidity measures  

  ☐ Other (please specify)  

        

 

 

 

 

Note: A key issue for weighted measures, is which outcomes to focus on. Researchers vary in 

which outcomes they think are most important. Professionals and patients also vary in which 

outcomes they think are important. 

 

Q31: Please rate the degree to which the outcomes listed below are important to be weighted 

against.  

 
Outcome Not at all 

important 

Slightly 

important 

Important Fairly 

important 

Very 

important 

No 

opinion 

Mortality       

Healthcare use 

(e.g. number of 

emergency 

admissions to 

hospital; outpatient 

appointments) 

      

Health-related 

quality of life 

      

Physical disability       

Frailty (general 

physical and/or 
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mental weakness 

and vulnerability) 

Mental health       

Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

Healthcare costs 

(how much 

treatment and care 

for each individual 

costs) 

      

Self-perceived 

health status 

      

Other (please 

specify) 

 

 

      

 

 

Q32: What weighting methods would you use in a multimorbidity measure? 

 

☐   Use existing weighted indices. 

 

☐   Empirically derive weights based on the individual impact of diseases on an 

outcome (e.g. use regression models to calculate weights) 

 

☐   Set rules based on level of severity to grade each condition/disease category (e.g. 

rate each condition/category based on the rules on if having— presence of a 

condition: 1 point; treatment: additional 1 point; functional limitation: additional 1 

point) 

 

☐   No opinion 

 

☐    Other  
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Round-two survey in the professional panel 

 

Socio-demographic information 

 

Q1: Please describe the country where you are currently living or working. 

 

 

 

Q2: Please check the category that best describes the type of work you do most of the time 

(choose one). 

         

            ☐  Research  

            ☐  Public policy or other public sector work 

            ☐  Clinical Practice 

            ☐  Teaching 

            ☐  Other               

 

 

Q3: Please check the category that best describes the setting in which you work most of the 

time (choose one). 

 

            ☐   Government 

            ☐   Academia  

            ☐   Hospital  

            ☐   Primary care/General practice 

            ☐   Social care sector           

            ☐   Other 

 

 

 

 

 

 

Q4: Do you have multiple chronic conditions? 

 

☐   Yes 

☐   No 

 

Q5: Do you have family or friends who have multiple chronic conditions?  

 

☐   Yes 

☐   No 

 

Q6: To understand multimorbidity, what population would you be more interested in (please 

choose all that apply)?  

 

☐   General population  
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☐   Older people  

☐   Middle-aged and older 

☐   Socially-deprived population (including homeless people or drug users) 

☐   Women 

☐   Men 

☐   Children 

☐   Ethnic minority groups or indigenous populations 

☐   People with disabilities 

☐   Other 

 

 

 

 

 

 

 

Operational definition of multimorbidity 

 

Note inserted: In round one, there was no consensus on the number of conditions someone 

have to have in order to have multimorbidity. There were also numerous free text comments, 

including some which suggested that there should be distinctions made between ‘simple’ and 
‘complex’ multimorbidity. In this section, we are therefore asking you the round 1 question 
about ‘number of conditions’ and some new questions about ‘simple’ and ‘complex’ 
multimorbidity.  

 

Q7-1:  How many long-term conditions do you think someone has to have in order to have 

multimorbidity? Please choose one.* 

 

☐   2 or more long-term conditions (chosen by 68.5% of panellists in round one)  

☐   3 or more long-term conditions (chosen by 28.9% of panellists in round one) 

☐   4 or more long-term conditions (chosen by 1.3% of panellists in round one) 

☐   5 or more long-term conditions (chosen by 0.7% of panellists in round one) 

☐   Other, X or more long-term conditions 

 

                                  

 

 

Q7-2-1: Some studies differentiated “complex multimorbidity” from “basic multimorbidity”, 
and used “complex multimorbidity” to identify people with higher care needs (e.g. older 
people). Do you agree that defining complex multimorbidity in addition to a core definition 

of simple multimorbidity is useful? 

 

Strongly disagree/Disagree/Neither disagree nor agree/Agree/Strongly agree/Don’t know 

 

Q7-2-2: Irrespective of whether you agree, how would you define “complex multimorbidity” 
based on number of conditions. (please choose one) 

 

☐   3+ conditions irrespective of how many body systems 
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☐   3+ conditions from 3+ body systems 

☐   4+ conditions irrespective of how many body systems 

☐   4+ conditions from 4+ body systems 

☐   5+ conditions irrespective of how many body systems 

☐   5+ conditions from 5+ body systems 

☐   Other ____+ conditions from ____+ body systems 

 

Q7-2-3: Sub-question: In addition to the above option you choose, please describe if there are 

other statements that, you think, should be included in the definition of “complex 
multimorbdiity”. 
 

☐   Any combination of 2+ conditions which includes both physical and mental 

health conditions 

☐   Other 

 

 

 

 

 

Q8: 

Note inserted: Based on the results from round one, only medical diagnoses reached ≥70% 

consensus. Having read a summary of the results from round one, we would like you to 

answer the question again.  

 

How would you define "condition" for the concept of multimorbidity? (please choose all that 

apply)  

 

☐  Formal medical diagnoses (e.g. coronary heart disease, alcohol dependence) 

☐  Clinical risk factors (e.g. obesity, high cholesterol) 

☐  Symptoms that are not formal medical diagnoses (e.g. dizziness or fatigue) 

☐  Health behaviours (e.g. smoking or exercise level) 

☐  Health impact (e.g. disability or frailty) 

☐  Social deprivation and poverty 

☐  Consequences of treatment and care (e.g. side effects of medications or the overall 

burden of treatment) 

☐  Environmental factors (e.g. polluted areas or busy roads) 

☐  Other (please specify) 

 

 

 

 

 

 

Q9-1: Definition of chronicity or long-term 

 

Note inserted: None of the statements in Q9-1 reached ≥ 70% consensus in round one. Most 

professionals defined long-term conditions as conditions that last for 6 months or more, 

whereas more than 70% of members of the public considered conditions lasting for 12 
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months or more as “long term”. Having read a summary of responses, please answer Q9-1 

again so that we could know if your responses have changed between two rounds. 

 

How long does a condition have to be to count as long-term? Please choose one.* 

 

☐   Conditions lasting for three months or more 

☐   Conditions lasting for six months or more 

☐   Conditions lasting for twelve months or more 

☐   Conditions lasting for eighteen months or more 

 

Q9-2: Recurrence or remission 

 

Note inserted: In round one, more than 70% of panellists strongly agreed that conditions can 

be included in a multimorbidity measure if they are permanent in their effects, or are 

currently active or currently treated. There was no consensus for categories related to 

remitting/relapsing conditions. The first question below was asked in round 1 (reworded in 

response to feedback), and the second is based on suggestions in feedback. Please rate the 

degree to which you agree or disagree with the following statements. 
 

Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which may 

recur 
☐ ☐ ☐ ☐ ☐ ☐ 

Include remitting-relapsing 

conditions which have happened 

during the last five years 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 
Q9-3: Treatment, care or surveillance 

 

Note inserted: Some panellists suggested that some conditions that do not necessarily require 

treatment or care should be included because of significant impact on the individual. For 

example, people with arthritis might not be receiving current treatment/care but their quality 

of life could still be significantly affected. In addition, around 53.7% of panellists would 

include clinical risk factors many of which do not require treatment. Due to widely divergent 

views on Q9-3, we would like to ask you to rate the degree to which you agree or disagree 

with each of the following statements.  
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Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which usually 

require current treatment, care or 

therapy (e.g. hypertension, 

diabetes, schizophrenia) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which usually 

require treatment, care or therapy 

at some point in the future even if 

not currently treated 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which usually 

require surveillance (e.g. treated 

cancer or depression) 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q9-4: Principles of selecting conditions based on impacts 

 

Note inserted: In the professional version of survey, more than 70% of panellists strongly 

agreed that quality of life, physical disability and mental health should be taken into account 

when selecting conditions, and we are not asking you about these again. On the other hand, 

only risk of death was strongly agreed by more than 70% of members of the public. 

 

Please rate the degree to which you agree or disagree with each of the following statements 

 

 
Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Include conditions which significantly increase 

risk of death 
☐ ☐ ☐ ☐ ☐ 

Include conditions which cause frailty (general 

physical and/or mental weakness and 

vulnerability) 

☐ ☐ ☐ ☐ ☐ 

Include conditions which significantly worsen 

self-perceived health status 
☐ ☐ ☐ ☐ ☐ 

Include conditions which significantly increase 

treatment burden 
☐ ☐ ☐ ☐ ☐ 
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Include conditions which could be impacted by 

or impact social deprivation and poverty 
☐ ☐ ☐ ☐ ☐ 

Impact: Other  

 

 

 

☐ ☐ ☐ ☐ ☐ 

 

 

Q10: Categorisation of conditions/counting methods 

 

Note inserted: In round 1, we asked about how to account for complications of conditions and 

there was consensus (>80%) that all conditions that are currently active should be counted 

even if some are complications of other conditions. We are not asking this again. There was 

no consensus about whether to count broader categories of conditions or individual 

conditions. There was considerable free-text comment, including about the challenges of 

identifying specific conditions in electronic medical records. We have therefore revised the 

options for this question. 

 

Please choose one option that you would prefer to use. 

 

☐ Broad disease category based on body systems (e.g. cardiovascular disease, mental 

health problems, skin conditions).  

 

☐ Individual conditions (e.g. myocardial infarction, angina, hypertension, 

depression, schizophrenia, eczema, psoriasis).  

 

☐  Grouping together similar conditions that are in the same body system and treated 

similarly (e.g. angina and myocardial infarction, or aplastic anaemia and sickle cell 

anaemia)  

 

☐  Other. Please explain: 

 

 

 

   

            ☐  Don’t know 

 

Q11: Data source  

 

Multimorbidity has been measured by existing studies using either self-report or databases 

(e.g. medical records and administrative databases). Please rate the degree to which you agree 

or disagree the following statements. 
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Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Conditions included for multimorbidity 

measurement should be the same in both self-

report and databases (e.g. identifying a core set 

of conditions or condition framework).   

☐ ☐ ☐ ☐ ☐ 

Conditions included in multimorbidity 

measures should differ between self-report and 

databases 

☐ ☐ ☐ ☐ ☐ 

Other  ☐ ☐ ☐ ☐ ☐ 

 

What conditions should be included? 

 

Q12: System/disease domain 

 

Note inserted: There was consensus that six body systems should always be included in a 

multimorbidity measure (mental health, cancer, cardiovascular, neurological, metabolic/ 

endocrine, and musculoskeletal). We are not asking about these again in round 2. Please rate 

the degree to which the following systems/disease domains, you think, are important. 

 
Condition Exclude 

(not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Respiratory disease       
Haematological 

disease 
      

Digestive        
Urogenital        
Skin        
Ear, Nose and Throat 

(ENT) 

      

Oral       
Ophthalmology        
Chronic infections        

 

Note inserted: The number of conditions included in multimorbidity measurement varies 

substantially, which has led to the heterogeneity of multimorbidity prevalence. In the 

following section, we would like to ask you to rate a number of conditions that have been 

used for multimorbidity measurement, with the aim to identify a set of core conditions and 

conditions likely included for particular populations or regions. 

 

Q13: Mental health 

 

Note inserted: There was consensus that dementia and schizophrenia should always be 

included in multimorbidity measurement and we are not asking about these again. Please rate 
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the following mental health conditions again which allows us to see if your responses have 

changed between rounds. If you are not sure, please tick ‘Don’t know’. 
   

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Anxiety        
Depression        
Substance misuse 

(including 

alcohol and drug 

dependence) 

      

Nicotine 

dependence  

      

Post-traumatic 

stress disorder 

(PTSD) 

      

Bipolar disorder       
Chronic insomnia       
Dissociative or 

personality 

disorders 

      

Eating disorders 

(including 

bulimia or 

anorexia) 

      

Learning 

disability 

      

Autism       
Obsessive 

compulsive 

disorder (OCD) 

      

Somatoform 

disorders 

(psychological 

disorder where a 

person 

experiences 

physical 

symptoms that 

cannot be 

explained by 

medical doctors) 

      

Attention deficit 

hyperactivity 

disorder (ADHD) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 
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Q14: Note inserted: There was consensus that solid organ cancers, haematological cancers 

and metastatic cancers should always be included in multimorbidity measurement and we are 

not asking about these again. Please rate the following cancer conditions again which allows 

us to see if your responses have changed between rounds. If you are not sure, please tick 

‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Melanoma        
Non-melanoma 

skin cancer 

      

Benign cancers 

(excluding benign 

skin lumps and 

bumps) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q15: Based on the panellists’ responses, we have revised the options and would like to ask 
you to choose the method you would recommend (there were other comments for this 

question relating to recurrence and remission, but Q9 that you have already answered covers 

these).  

 

  ☐  Count all cancers as one 

  ☐  Count individual cancers separately irrespective of which systems they affect 

(e.g. count gastric cancer and liver cancer separately). 

  ☐  Count individual cancers separately if they affect different systems (e.g. 

pancreatic cancer and lung cancer).  

  ☐  Other 

       

 

 

 

 

Q16: Note inserted: There was consensus that stroke, coronary heart disease, heart failure and 

peripheral artery disease should always be included in multimorbidity measurement and we 

are not asking about these again. Please rate the following cardiovascular conditions again 

which allows us to see if your responses have changed between rounds. If you are not sure, 

please tick ‘Don’t know’.  
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

Always 

include 

(extremely 

important) 

Don’t 
know 
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to include in 

a particular 

context) 

to exclude in 

particular 

context) 

Hypertension 

(treated) 

      

High blood 

pressure 

(untreated) 

      

Transient 

Ischaemic Attack 

(mini stroke)  

      

Dyslipidaemia/ 

Lipid disorder 

(treated) 

      

High cholesterol 

(untreated) 

      

Arrhythmia        
Heart valve 

problems 

(Including 

Rheumatic heart 

disease) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q17: Haematological conditions 

 

Consistent with the results in Q12 that less than 70% of panellists would always include 

haematological system in multimorbidity measurement, none of the individual 

haematological conditions was rated by more than 70% of panellists as ‘always include’. 
 

Please rate the following haematological conditions as to whether they should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Anaemia (including 

pernicious anaemia, 

sickle cell anaemia, 

aplastic anaemia) 

      

Venous thrombotic 

disease  

      

Other (please specify 

either one or more 

conditions): 

____________ 
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Q18: Note inserted: There was consensus that Parkinson's disease, epilepsy, multiple 

sclerosis, and paralysis/ hemiplegia/ paraplegia (not including those caused by stroke) should 

always be included in multimorbidity measurement and we are not asking about these again. 

Please rate the following neurological conditions again which allows us to see if your 

responses have changed between rounds. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Migraine or other 

regular headache 

      

Peripheral neuropathy        
Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q19: Note inserted: There was consensus that diabetes (any types) should always be included 

in multimorbidity measurement and we are not asking about these again. Please rate the 

following metabolic and endocrine conditions again which allows us to see if your responses 

have changed between rounds. If you are not sure, please tick ‘Don’t know’.  
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good 

reason to 

include in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Thyroid problems (including 

hypothyroidism and 

hyperthyroidism) 

      

Hyper and hypoparathyroidism       
Malnutrition (including protein 

energy deficiency) 

      

Addison’s disease       
Other (please specify either one 

or more conditions): 

____________ 

      

 

Q20: Note inserted: There was consensus that connective tissue disease (including 

rheumatoid arthritis or lupus) should always be included in multimorbidity measurement and 

we are not asking about these again. Please rate the following musculoskeletal conditions 

again which allows us to see if your responses have changed between rounds. If you are not 

sure, please tick ‘Don’t know’. 
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Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Osteoporosis        
Osteoarthritis        
Gout        
Long-term 

musculoskeletal 

problems due to 

injury (including low 

back pain, complex 

regional pain 

syndrome, 

neuropraxia) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q21: Note inserted: There was consensus that COPD, asthma and cystic fibrosis should 

always be included in multimorbidity measurement and we are not asking about these again. 

Please rate the following respiratory conditions again which allows us to see if your 

responses have changed between rounds. 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t’ 
know 

Chronic/Allergic 

rhinitis (Nose 

becomes inflamed 

by allergens, such 

as dust, pollen, 

animal fur) 

      

Sleep apnoea       
Bronchiectasis       
Post-acute COVID-

19 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q22: Note inserted: There was consensus that chronic liver disease and inflammatory bowel 

disease should always be included in multimorbidity measurement and we are not asking 

about these again. Please rate the following digestive conditions again which allows us to see 

if your responses have changed between rounds.  
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Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Irritable bowel 

syndrome 

      

Diverticulosis (small 

pockets in the lining 

of the intestine) 

      

Pancreatic disease       
Peptic ulcer       
Gastroesophageal 

reflux 

      

Gall bladder problems 

(including gallstones) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q23: Note inserted: There was consensus that chronic kidney disease and end-stage kidney 

disease should always be included in multimorbidity measurement and we are not asking 

about these again. Please rate the following urogenital conditions again which allows us to 

see if your responses have changed between rounds.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Kidney or bladder 

stones 

      

Chronic urinary 

tract infections 

(including chronic 

bladder infections) 

      

Urinary 

incontinence (loss 

of control over 

passing urine) 

      

Uterus (womb) 

problems (including 

prolapse and 

fibroid) 

      

Polycystic ovary 

syndrome 
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Prostatic 

hypertrophy (large 

prostate glands) 

      

Endometriosis       
Infertility       
Sexual dysfunction       
Other (please 

specify either one or 

more conditions): 

____________ 

      

 

Q24: Note inserted: There was consensus that HIV/AIDS should always be included in 

multimorbidity measurement and we are not asking about these again. Please rate the 

following chronic infection conditions again which allows us to see if your responses have 

changed between rounds.  

 
Condition Exclude (not 

important) 

Expect to 

usually 

exclude 

(unless a 

good reason 

to include in a 

particular 

context) 

Could 

include or 

exclude 

Expect to 

usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Tuberculosis      
Lyme disease      
Other (please specify 

either one or more 

conditions): 

____________ 

     

 

 

Q25: Note inserted: None of the individual skin conditions was rated by more than 70% of 

panellists as ‘always include’. Please rate the following skin conditions as to whether they 
should be included or excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Psoriasis       
Eczema       
Chronic urticarial 

(chronic hives) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 
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Q26: Note inserted: None of the individual ENT, eye and oral conditions was rated by more 

than 70% of panellists as ‘always include’.Please rate the following ENT, eye and oral 

conditions as to whether they should be included or excluded. If you are not sure, please tick 

‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Hearing 

impairment or 

Deafness (that 

cannot be easily 

corrected with 

hearing aids) 

      

Meniere’s disease 
(an ear condition 

that causes sudden 

attacks of vertigo) 

      

Ear, nose, throat 

disease (including 

chronic sinusitis) 

      

Vision impairment 

or Blindness (that 

cannot be easily 

corrected with 

glasses) 

      

Cataract       
Glaucoma       
Edentulism 

(having no teeth) 

      

Chronic gum 

disease 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q27: Note inserted: Congenital condition was rated by less than 70% of panellists as ‘always 
include’. Please rate the following congenital conditions as to whether they should be 
included or excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Congenital disease 

(conditions that 
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babies are born 

with, including 

congenial heart 

disease, 

chromosomal 

aberrations) 

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q28: Note inserted: The following risk factors/symptoms have been included in 

multimorbidity measures by existing studies, but none of them was rated by more than 70% 

of panellists as ‘always include’. Some suggested that those should be measured separately 

rather than as part of a multimorbdiity measure.  
 

Having read a summary of the results from round one, please rate the following statement as 

to whether this type of conditions should be included or excluded again. If you are not sure, 

please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Obesity (body 

mass index ≥30) 
      

Smoking       

Sedentary lifestyle        

Physical disability       

Dizziness or 

vertigo (without a 

specific diagnosis) 

      

Chronic cough 

(without a specific 

diagnosis) 

      

Post-sepsis 

syndrome 

      

Side effects of 

medications 

      

Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

Social deprivation 

and poverty 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 
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Weighting 

 

Q29: Weighted count versus simple count 

 

For the following purposes, please choose which type of multimorbidity measure you would 

prefer to use. 

 
Statement  Simple counts Weighted 

measures 

Both types of 

measures 

Don’t know 

For the purpose of estimating the 

prevalence of multimorbidity, I prefer to 

use_____ 

☐ ☐ ☐ ☐ 

For the purpose of identifying and 

counting disease clusters, I prefer to 

use_____ 

☐ ☐ ☐ ☐ 

For the purpose of exploring/identifying 

predictors of multimorbidity (e.g. socio-

demographic information), , I prefer to 

use_____ 

☐ ☐ ☐ ☐ 

For the purpose of exploring trajectories of 

multimorbidity (e.g. trends of 

multimorbidity prevalence and the number 

of conditions an individual has had), I 

prefer to use_____ 

☐ ☐ ☐ ☐ 

For the purpose of assessing the severity 

of disease burden, I prefer to use_____ 
☐ ☐ ☐ ☐ 

For the purpose of risk adjustment or 

outcome prediction, I prefer to use_____ 
☐ ☐ ☐ ☐ 

 

 

Q31: Outcomes 

 

Note inserted: In round one, you were invited to rate which outcomes are important to be 

weighted against. Mortality and quality of life were considered very important in round one. 

However, adapting a measure that fits all purposes (predicting all outcomes) may not be 

feasible. It has also been suggested that healthcare use and costs should be separated from 

patient-centred outcomes, and distinct measures for these two outcomes are necessary. 

Another discrepancy identified from round one is that some preferred to use simple counts for 

predicting outcomes, but others preferred to use weighted measures. Instead of rating levels 

of importance, we would like to ask you to choose which type of multimorbidity measures 

you would prefer to use for predicting the following outcomes. 

 
Outcome Simple counts Weighted 

measures 

Both types of 

measures 

No 

opinion/don’t 
know 
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Mortality     
Healthcare use (e.g. 

number of emergency 

admissions to hospital; 

outpatient appointments) 

    

Health-related quality of 

life 

    

Physical disability     

Frailty (general physical 

and/or mental weakness 

and vulnerability) 

    

Treatment burden (the sum 

of all the hassles of taking 

medicines or attending 

appointments) 

    

Healthcare costs (how 

much treatment and care 

for each individual costs) 

    

Self-perceived health 

status 

    

Other (please specify) 

 

 

    

 

 

 

Q32: Having reflected results from round one and your responses to the questions so far, 

please choose which weighting method you would prefer to use in a multimorbidity measure 

(which allows to see if the responses have changed over time). 

 

☐   Use existing weighted indices. 

 

☐   Empirically derive weights based on the individual impact of diseases on an 

outcome (e.g. use regression models to calculate weights) 

 

☐   Apply weights by defining specific criteria to each condition/disease category 

(e.g. set rules based on level of severity to grade each condition/disease category) 

 

☐   No opinion 

 

☐    Other  
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Round-three survey in the professional panel 
 

Socio-demographic information 

 

Q1: Please describe the country where you are currently living or working. 

 

 

 

Q2: Please check the category that best describes the type of work you do most of the time 

(choose one). 

         

            ☐  Research  

            ☐  Public policy or other public sector work 

            ☐  Clinical Practice 

            ☐  Teaching 

            ☐  Other 

               

 

 

 

 

 

 

Q3: Please check the category that best describes the setting in which you work most of the 

time (choose one). 

 

            ☐   Government 

            ☐   Academia  

            ☐   Hospital  

            ☐   Primary care/General practice 

            ☐   Social care sector           

            ☐   Other 

 

 

 

 

 

 

Q4: Do you have multiple chronic conditions? 

 

☐   Yes 

☐   No 

 

Q5: Do you have family or friends who have multiple chronic conditions? 

 

            ☐   Yes 

☐   No 
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Q6: To understand multimorbidity, what population would you be more interested in (please 

choose all that apply)? 

 

☐   General population  

☐   Older people  

☐   Middle-aged and older 

☐   Socially-deprived population (including homeless people or drug users) 

☐   Women 

☐   Men 

☐   Children 

☐   Ethnic minority groups or indigenous populations 

☐   People with disabilities 

☐   Other 

 

 

 

 

 

 

 

 

What is multimorbidity? 

 

Note: In both the professional panel and public panel, there was consensus (≥ 70%) that 
someone had to have two or more chronic conditions in order to have multimorbidity. In 

addition, more than 70% of panellists also strongly agreed that conditions included in 

multimorbidity measurement should have the following characteristics: 1) permanent in their 

effects, 2) currently active, 3) lasting six months or longer, 4) requiring current treatment, 

care or therapy. However, less than 70% of professional panellists agreed that it was useful to 

conceptualise complex multimorbidity in addition to basic multimorbidity. It is therefore not 

entirely clear whether and how we should define complex multimorbidity. Please answer the 

following questions again. 

 

Q7: Please rate the degree to which you agree or disagree with the following statement again 

so we can see if there is a change between round 2 and round 3. 

 
 Strongly 

disagree  

Disagree 

 

Neither 

disagree 

nor agree        

Agree                Strongly 

agree               

Don’t 
know    

Do you agree that defining 

complex multimorbidity in 

addition to a core 

definition of simple 

multimorbidity is useful? 

      

 

Q8: Irrespective of whether you agree that complex morbidity is a useful concept, we would 

still like to invite you to define “complex multimorbidity” based on number of conditions. 
(please choose one) 
 

☐  3+ conditions irrespective of how many body systems 
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☐  3+ conditions from 2+ body systems 

☐   3+ conditions from 3+ body systems 

☐   4+ conditions irrespective of how many body systems 

☐   No opinion 

☐   Other  

 

Note: In the professional and public panel, there was no consensus on what additional 

patterns of conditions should be included in the definition of complex multimorbidity. We 

have added a few more statements based on panellists’ comments.  
  

Q8-1: Sub-question: Please choose the following statements that, you think, should be 

included in the definition of “complex multimorbidity”. 
            ☐   No other patterns that I would like to include 

☐   Any combination of two or more conditions which includes both physical and 

mental health conditions 

☐  Any combination of two or more conditions with significantly physical functional 

limitation 

☐   Difficulty in managing illnesses due to social factors/social determinants of health 

(e.g. poverty). 

☐   Any combination of two or more conditions and frailty 

☐   Other 

 

 

 

 

 
 

Q9. Recurrence or remission 

 

Note inserted: More than 70% of panellists in the professional and public panels agreed that 

conditions that may recur or remit could be included in the measurement of multimorbidity. 

However, it remains uncertain as to how this type of conditions should be defined in the concept 

of multimorbidity. Some suggested suggested take ‘treatment’ into account when deciding which 
remitting-relapsing conditions to include, and thus we have revised the statements.  

 

Please rate the degree to which you agree or disagree with the following statements.  

 
Statement  Strongly 

disagree  

Disagree 

 

Neither 

disagree nor 

agree                   

Agree             Strongly 

agree               

Don’t 
know    

Include remitting-relapsing 

conditions that require ongoing 

treatment/therapy/care (e.g. 

depression, epilepsy)—newly 

added  

☐ ☐ ☐ ☐ ☐ ☐ 

Include remitting-relapsing 

conditions which have relapsed 

during the last five years  

☐ ☐ ☐ ☐ ☐ ☐ 
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Q10: Treatment, care or surveillance 

 

Note inserted: More than 70% of panellists strongly agreed to include conditions that require 

current treatment, care, or therapy, and this question will not be asked again in round three. 

Please rate the degree to which you agree or disagree with the following statements.   

 

 
Statement  Strongly 

disagree  

Disagree 

 

Neither 

disagree nor 

agree                   

Agree             Strongly 

agree               

Don’t 
know    

Include conditions which usually 

require treatment, care or therapy 

'at some point in the future' even 

if not currently treated (one 

panellist suggested to 

conceptualise this as ‘current risk 
to future health outcomes’) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which usually 

require surveillance (one panellist 

suggested to conceptualise this as 

‘current health needs or 
complexity of providing care’) 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q11: Categorisation of conditions/counting methods 

 

Please choose one option that you would prefer to use. 

 

☐ Broad disease category based on body and mind system (e.g. cardiovascular 

disease, mental health problems, skin conditions).  

 

☐ Individual conditions (e.g. TIA (mini stroke) and stroke are counted separately).  

 

☐  Grouping together similar conditions that are in the same category and treated 

similarly (e.g. group together ‘Angina and Myocardial Infarction’ or ‘Aplastic 
anaemia and Sickle cell anaemia’)  
 

☐  Other. Please explain: 

 

 

 

   

             ☒  Don’t know 

 

Q12: Data source 

 

Please rate the following statement again. 
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Statement  Strongly 

disagree  
Disagree 

 

Neither 

disagree 

nor agree         

Agree           Strongly 

agree            

Don’t 
know 

Conditions included for multimorbidity 

measurement should be the same/similar 

in both self-report and databases (e.g. 

identifying a core set of conditions or 

condition framework).   

☐ ☐ ☐ ☐ ☐ ☐ 

Other comments ☐ ☐ ☐ ☐ ☐ ☐ 

 

 

What conditions should be included? 

 

Q13: Note inserted: In cancer conditions, we added two new statements based on panellists’ 
comments. Please rate the following cancer conditions as to whether they should be included 

or excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Treated cancer that 

requires 

surveillance 

☐ ☐ ☐ ☐ ☐ ☐ 

Treated cancer that 

did not recur over 

the past 5 years 

and does not 

require 

surveillance 

☐ ☐ ☐ ☐ ☐ ☐ 

Benign cerebral 

tumours (brain 

tumours that can 

cause functional 

limitations) 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q14: Please choose the categorisation method you would prefer again. 

 

  ☐  Count all primary cancers as one 

  ☐  Count individual primary cancers separately irrespective of which systems they 

affect (e.g. count gastric cancer and liver cancer separately). 

  ☐  Count individual primary cancers separately only if they affect different systems 

(e.g. pancreatic cancer and lung cancer).  

  ☐  Other 
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Q15: Note inserted: Conditions relevant to chronic pain and consequences of injury were 

revised based on panellists’ comments. Please rate the following conditions as to whether 

they should be included or excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Chronic or recurrent 

low back pain 

☐ ☐ ☐ ☐ ☐ ☐ 

Chronic primary pain 

(defined as pain with 

no clear underlying 

condition but 

signfiicant impact on 

the person) 

☐ ☐ ☐ ☐ ☐ ☐ 

Long-term 

musculoskeletal 

problems due to injury 

(e.g. consequences of 

accidental injuries) 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q16: Conditions newly added in round two  

 

Please rate again the following conditions so we can see if your responses have changed 

between round two and round three 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Addison’s disease ☐ ☐ ☐ ☐ ☐ ☐ 
Bronchiectasis ☐ ☐ ☐ ☐ ☐ ☐ 
Post-acute covid 19 

(“long COVID”) 
☐ ☐ ☐ ☐ ☐ ☐ 

Chronic Lyme disease ☐ ☐ ☐ ☐ ☐ ☐ 
Aneurysm  ☐ ☐ ☐ ☐ ☐ ☐ 

 

Type of measures to use for a particular purpose 

 

Q17: Which type of measures you would use for a particular purpose? (Please tick one or 

both - if you choose both a simple count and weighted measures, we would count either as 

being acceptable/usable for that purpose) 
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Type of 

measures 

Estimating the 

prevalence of 

multimorbidity 

Identifying 

and counting 

disease 

clusters 

Exploring 

trajectories of 

multimorbidity 

Exploring/identifying 

predictors of 

multimorbidity 

Assessing 

the severity 

of disease 

burden 

Risk 

adjustment 

or outcome 

prediction 

Prefer 

simple 

count of 

conditions  

☐ ☐ ☐ ☐ ☐ ☐ 

Prefer 

weighted 

measure 

☐ ☐ ☐ ☐ ☐ ☐ 

Either is 

acceptable/ 

useable 

☐ ☐ ☐ ☐ ☐ ☐ 

Don’t know ☐ ☒ ☐ ☐ ☐ ☐ 

 

 

Q18: Which type of measures you would use for prediction of a particular outcome? (Please 

tick one or both - if you choose both a simple count and weighted measures, we would count 

it as either being acceptable/usable for that purpose) 

 
Type of 

measures 

Risk 

of 

deat

h 

Health

-

related 

quality 

of life 

Physical 

disabilit

y  

Frailt

y 

Treatmen

t burden 

Healthcar

e use 

Healthcar

e costs 

Self-

perceive

d health 

Menta

l 

health 

Prefer 

simple 

count of 

conditions  

☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

Prefer 

weighted 

measure 

☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

Either is 

acceptable

/ useable 

☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

Don’t 
know 

☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 
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Round-one survey in the public panel 
 

Socio-demographic information 

 

Q1: Please describe the country where you are currently living. 

 

 

 

 

Q2: What is your age? 

 

☐  18-34 

☐  35-54 

☐  55-64 

☐  ≥ 65   

☐  Prefer not to answer     

 

Q3: What gender do you identify as? 

☐  Female   

☐  Male 

☐  Other __________ 

☐  Prefer not to answer     

   

Q4: We are seeking your views as a member of the public, but we know that some of you will 

have worked in healthcare or academia. Do you currently or did you previously work in 

academia, health and social care practice or healthcare policy?  

 

            ☐   Yes 

            ☐   No   

 

Q5: Do you have multiple chronic conditions? 

 

☐   Yes 

☐   No  

 

Q6: Do you have family or friends who have multiple chronic conditions? 

 

☐   Yes 

☐   No  

 

 

What is multimorbidity? 

 

Q7: Researchers have defined multimorbidity in many ways. Some define it as ‘2 or more 
long-term conditions’, but others define it as ‘3 or more’, ‘4 or more’ or ‘5 or more’ long-

term conditions. How many long-term conditions do you think someone has to have in order 

to have multimorbidity? Please choose one. 
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☐   2 or more long-term conditions 

☐   3 or more long-term conditions 

☐   4 or more long-term conditions 

☐   5 or more long-term conditions 

☐   Other, X or more long-term conditions (please only type a number in the box) 

                                  

 

 

Q8: How would you define "condition" for the concept of multimorbidity? (please choose all 

that apply)  

 

☐  Formal medical diagnoses (e.g. coronary heart disease, alcohol dependence) 

☐  Clinical risk factors (e.g. obesity, high cholesterol) 

☐  Symptoms that are not formal medical diagnoses (e.g. dizziness or fatigue) 

☐  Health behaviours (e.g. smoking or exercise level) 

☐  Health impact (e.g. disability or frailty) 

☐  Social deprivation and poverty 

☐  Consequences of treatment and care (e.g. side effects of medications or the overall 

burden of treatment) 

☐  Other (please specify) 

 

 

 

 

 

 

 

Q9: Researchers justify their choice of conditions in many different ways. Please answer the 

following questions on the principles for selection of chronic conditions in multimorbidity 

measures.  

 

1) How long-term a condition is:  

Researchers vary in what they mean by “long-term”. How long does a condition have 
to be to count as long-term? Please choose one. 

 

☐   Conditions lasting for three months or more 

☐   Conditions lasting for six months or more 

☐   Conditions lasting for twelve months or more 

☐   Other, conditions lasting for X months or more (please only type a number for X 

in the box) 

                                  

 

 

2) Whether a condition is currently active: Please rate the degree to which you agree or 

disagree with each of the following statements 
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Statement  Strongly 

disagree  
Disagree 

 

Neither 

disagree nor 

agree                   

Agree             Strongly 

agree               

Don’t 
know 

Include conditions which are 

permanent in their effects (e.g. 

Parkinson’s disease) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which are 

currently active or currently 

treated (e.g. asthma with 

intermittent wheeze; asthma using 

regular inhalers) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which may 

recur but happen rarely (e.g. 

people with a history of asthma or 

depression with no current 

symptoms and not currently on 

treatment) 

☒ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

3) Whether condition is treated in healthcare: Please rate the degree to which you agree 

or disagree with each of the following statements 

 
Statement  Strongly 

disagree  

Disagree 

 

Neither 

disagree nor 

agree                   

Agree             Strongly 

agree               

Don’t 
know 

Only include conditions which 

usually require formal treatment 

or care (e.g. hypertension, 

diabetes, schizophrenia) 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

4) The impact of the condition on a range of outcomes: Please rate the degree to which 

you agree or disagree with each of the following statements 

 
Statement  Strongly 

agree 

Agree Neither agree 

nor disagree 

Disagree Strongly 

disagree 

Don’t 
know 
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Include conditions which 

significantly increase risk of death 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which 

significantly reduce quality of life 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which cause 

significant physical disability 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which cause 

frailty (general physical and/or 

mental weakness and 

vulnerability) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which 

significantly worsen mental 

health 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which 

significantly worsen how people 

perceive their general health 

☐ ☐ ☐ ☐ ☐ ☐ 

Other impact 

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

 

Q10: Researchers vary in how detailed their definitions of ‘condition’ are. For example, they 
might be very broad – one category for “lung disease”. Or they might be more detailed – 

separately count “asthma”, “chronic obstructive pulmonary disease” and so on. Please choose 

one option and explain your choice if you like.  

 

☐ Broad disease category based on body and mind system (e.g. cardiovascular 

disease, mental health problems, skin conditions). Please explain: 

 

 

 

 

☐ Individual conditions (e.g. coronary heart disease, hypertension, depression, 

schizophrenia, eczema, psoriasis). Please explain: 

 

 

 

 

☒  Other. Please explain: 
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             ☐  Don’t know 

 

Q11:  Some conditions included in multimorbidity measures are closely linked to each other. 

In particular, some conditions can be caused by other conditions. For example, heart attacks 

can lead to heart failure. Diabetes can lead to kidney failure. How do you think researchers 

should count conditions in this situation? Please choose one option and explain your choice if 

you like.  

 

☐  Count all of the conditions that are currently active. Please explain: 

 

 

 

 

 

☐  Only count the complications (e.g. if people with heart attack develop heart 

failure, we would count only heart failure). Please explain: 

 

 

 

 

☐  Count the primary health condition (e.g. if people with diabetes develop kidney 

failure, we would only count diabetes). Please explain: 

 

 

 

 

 

☐  Other. Please explain: 

 

     

 

 

☒  Don’t know 

 

 

 
What conditions should be included? 

 

In our review of over 500 research studies, we identified all the conditions which researchers 

have counted when measuring multimorbidity. There is very large variation in which 

conditions researchers choose. Only seven conditions were counted by more than half of 

studies. Many conditions were rarely counted. We would like you to rate conditions that you 

think are more or less important to include in multimorbidity measures. There are now a set 

of questions organised by body system.  

 

Q12: We are starting with body systems/disease domains. Please rate how important you 

think it is to include the following systems/domains in a multimorbidity measure.  
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Condition Exclude 

(not 

importan

t) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Mental health        
Cancer         
Cardiovascular       
Blood disease (which 

affects formation of 

blood cells and blood 

clots) 

      

Neurological disease 

(which affects the 

nervous system) 

      

Metabolic and 

Endocrine (which 

affects metabolic 

regulation) 

      

Musculoskeletal 

(which affects joints, 

bones and muscles) 

      

Digestive (which 

affects stomach, 

bowels, liver, 

pancreas and 

gallbladder) 

      

Urogenital (which 

affects urinary and 

genital organs) 

      

Skin       
Ear, Nose and Throat 

(ENT) 

      

Oral       
Ophthalmology 

(which affects eyes) 

      

Chronic infections        

 

 

Q13: Please rate how important you think it is to include the listed mental health conditions 

in a multimorbidity measure. If you are not sure, just tick ‘Don’t know’. 
   

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Anxiety        
Depression        
Dementia       
Schizophrenia       
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Substance misuse 

(including 

alcohol and drug 

dependence) 

      

Nicotine 

dependence  

      

Post-traumatic 

stress disorder 

(PTSD) 

      

Bipolar disorder       
Chronic insomnia       
Dissociative or 

personality 

disorders 

(altering to be a 

person with 

different 

personality and 

the alters are 

imaginary) 

      

Eating disorders 

(including 

bulimia or 

anorexia) 

      

Learning 

disability 

      

Autism       
Obsessive 

compulsive 

disorder (OCD) 

      

Somatoform 

disorders 

(psychological 

disorder where a 

person 

experiences 

physical 

symptoms that 

cannot be 

explained by 

medical doctors) 

      

Attention deficit 

hyperactivity 

disorder (ADHD) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q14: Please rate how important you think it is to include the listed cancers in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

Could 

include or 

exclude 

Usually 

include 

(unless a 

Always 

include 

Don’t 
know 
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good reason 

to include in 

a particular 

context) 

good reason 

to exclude 

in particular 

context) 

(extremely 

important) 

Solid organ 

cancers (e.g. lung, 

colon, prostate, 

breast etc)  

      

Haematological 

cancers (cancer 

that affects blood, 

e.g. leukaemia, 

lymphoma, 

myeloma) 

      

Melanoma 

(malignant skin 

cancer) 

      

Non-melanoma 

skin cancer 

      

Benign cancers 

(excluding benign 

skin lumps and 

bumps) 

      

Metastatic cancers 

(which have spread 

to other parts of 

the body) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q15: For cancers, some researchers count every cancer a person has had. Others only count 

‘cancer’ once even if someone has had more than one type of cancer. Which methods would 
you recommend. Please choose one: 

 

  ☐  Count all cancers as one 

  ☐  Count individual cancers separately.  

 ☐  Other 

       

 

 

 

 

Q16: Please rate how important you think it is to include the listed cardiovascular conditions 

in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 
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Hypertension        
Stroke       
Transient 

Ischaemic Attack 

(mini stroke)  

      

Lipid disorder 

(e.g. high 

cholesterol) 

      

Coronary artery 

disease (heart 

attack or angina)  

      

Heart failure       
Peripheral artery 

disease 

(circulation 

problems in the 

legs) 

      

Heart rhythm 

problem 

(irregular or very 

fast heart beats) 

      

Heart valves 

problem (leaking 

or tight heart 

valves) 

      

Aneurysm (a 

weakening or 

bulging of an 

artery wall) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q17: Please rate how important you think it is to include the listed haematological conditions 

in a multimorbidity measure. 

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Anaemia        
Venous thrombotic 

disease (blood clots 

formed inside a blood 

vessel that can block 

circulation) 

      

Other (please specify 

either one or more 

conditions): 

____________ 
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Q18: Please rate how important you think it is to include the listed neurological conditions in 

a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Parkinson's disease       
Epilepsy (fits/ seizures)       
Chronic pain 

(including chronic low 

back pain and other 

neurological pain) 

      

Migraine or other 

regular headache 

      

Multiple sclerosis       
Peripheral neuropathy 

(damage to the nerves 

going to legs or arms) 

      

Paralysis/ Hemiplegia/ 

Paraplegia (not 

including those caused 

by stroke) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

Q19: Please rate how important you think it is to include the listed 

metabolic/endocrine/nutritional conditions in a multimorbidity measure. 

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good 

reason to 

include in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Diabetes (any type)       
Thyroid problems       
Malnutrition       
Other (please specify either one 

or more conditions): 

____________ 

      

 

Q20: Please rate how important you think it is to include the listed musculoskeletal 

conditions in a multimorbidity measure. 
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Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Osteoporosis 

(thinning of the 

bones) 

      

Osteoarthritis 

(wearing and tearing 

of joints that leads to 

inflammation and 

degeneration 

      

Connective tissue 

disease (autoimmune 

disease that can affect 

our bones, cartilages 

or joints, such as 

rheumatoid arthritis or 

lupus) 

      

Gout (crystals that 

formed inside or 

around joints, causing 

pain) 

      

Long-term 

musculoskeletal 

problems due to 

injury (including hip 

fracture) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q21: Please rate how important you think it is to include the listed respiratory conditions in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t’ 
know 

Chronic obstructive 

pulmonary disease 

(COPD – smoking 

related lung 

damage) 

      

Asthma       
Sleep apnoea 

(breathing 
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problems when 

asleep) 

Cystic fibrosis 

(inherited condition 

that damages lungs) 

      

Chronic/Allergic 

rhinitis (long-term 

nasal 

inflammation) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q22: Please rate how important you think it is to include the listed digestive conditions in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Chronic liver disease 

(including liver 

cirrhosis, liver failure 

and chronic hepatitis) 

      

Inflammatory bowel 

disease (including 

ulcerative colitis and 

Crohn's disease) 

      

Irritable bowel 

syndrome 

      

Diverticular disease 

(small pockets in the 

lining of the intestine) 

      

Pancreatic disease       
Peptic ulcer 

(including gastric/ 

stomach ulcers and 

duodenal ulcers) 

      

Gastroesophageal 

reflux (acid reflux and 

heartburn) 

      

Gall bladder problems 

(including gallstones) 

      

Other (please specify 

either one or more 

conditions): 

____________ 
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Q23: Please rate how important you think it is to include the listed urogenital conditions in a 

multimorbidity measure. 

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Chronic kidney 

disease 

      

End-stage kidney 

disease (including 

kidney dialysis and 

transplant) 

      

Kidney or bladder 

stones 

      

Chronic urinary 

tract infections 

(including chronic 

bladder infections) 

      

Urinary 

incontinence (loss 

of control over 

passing urine) 

      

Uterus (womb) 

problems (including 

prolapse and 

fibroid) 

      

Polycystic ovary 

syndrome 

      

Prostatic 

hypertrophy (large 

prostate glands) 

      

Endometriosis       
Infertility       
Sexual dysfunction       
Other (please 

specify either one or 

more conditions): 

____________ 

      

 

 

Q24: Please rate how important you think it is to include the listed chronic infectious 

conditions in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Expect to 

usually 

exclude 

(unless a 

good reason 

to include in a 

particular 

context) 

Could 

include or 

exclude 

Expect to 

usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 
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HIV/AIDS      
Tuberculosis      
Other (please specify 

either one or more 

conditions): 

____________ 

     

 

 

Q25: Please rate how important you think it is to include the listed skin conditions in a 

multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Psoriasis       
Eczema       
Chronic urticarial 

(chronic hives) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q26: Please rate how important you think it is to include the listed ENT, eye & oral 

conditions in a multimorbidity measure.  

 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Hearing 

impairment or 

deafness 

      

Meniere’s disease 

(an ear condition 

that causes sudden 

attacks of vertigo) 

      

Ear, nose, throat 

disease (including 

chronic sinusitis) 

      

Vision impairment 

or blindness 

      

Cataract       
Glaucoma       
Edentulism 

(having no teeth) 
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Chronic gum 

disease 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q27: Please rate how important you think it is to include the listed congenital conditions in a 

multimorbidity measure.  

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Congenital disease 

(conditions that 

babies are born 

with, including 

congenial heart 

disease, genital 

anomaly) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q28: Please rate how important you think it is to include the listed risk factors/health 

behaviour/symptoms/syndromes in a multimorbidity measure.  

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Obesity (body 

mass index ≥30) 
      

Smoking       
High blood 

pressure 

(untreated) 

      

High cholesterol 

(untreated) 

      

Sedentary lifestyle 

(spending most of 

the day sitting) 

      

Physical disability       
Dizziness (without 

a specific 

diagnosis) 
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Chronic cough 

(without a specific 

diagnosis) 

      

Post-sepsis 

syndrome 

      

Side effects of 

medications 

      

Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

Social deprivation 

and poverty 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 
Weighting 

 

Q29: Most researchers define multimorbidity by just counting how many conditions someone 

has (a “simple count” of conditions). Others use a “weighted” count to estimate 
multimorbidity burden and predict outcomes (e.g. death, hospitalisation, quality of life). For 

example, a simple count would say that hay fever + heart attack + back pain = 3 conditions. 

A weighted measure that gave more weight to risk of death might count hay fever = 0.5, high 

blood pressure = 3, back pain = 0.5, total score = 4 weighted for risk of death. However a 

weighted measure that gave more weight to quality of life might count hay fever = 1, high 

blood pressure = 0.5, and back pain = 2, total score = 3.5 weighted for quality of life. In 

theory, weighted scores are better than simple counts at predicting if someone is going to 

have the outcome focused on.  

 

A key issue for weighted measures, is which outcomes to focus on. Researchers vary in 

which outcomes they think are most important. Professionals and patients also vary in which 

outcomes they think are important.  

 

We would like to know which outcomes you think are most important.   

 
Outcome Not at all 

important 

Slightly 

important 

Important Sufficiently 

important 

Very 

important 

No 

opinion 

Death       
Healthcare use (e.g. 

number of 

emergency 

admissions to 

hospital; outpatient 

appointments) 

      

Quality of life       
Physical disability       
Frailty (general 

physical and/or 

mental weakness 

and vulnerability) 
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Mental health       
Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

Healthcare costs 

(how much 

treatment and care 

for each individual 

costs) 

      

How people 

perceive their 

general health 

overall (e.g. 

whether it is 

excellent, very 

good, fair, poor, 

very poor) 

      

Other (please 

specify) 

_______________ 

 

      

Other (please 

specify) 

________________ 
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Round-two survey in the public panel 
 

Socio-demographic information 

 

Q1: Please describe the country where you are currently living. 

 

 

 

 

Q2: What is your age? 

 

☐  18-34 

☐  35-54 

☐  55-64 

☐  ≥ 65   
☐  Prefer not to answer     

 

Q3: What gender do you identify as? 

☐  Female   

☐  Male 

☐  Other __________ 

☐  Prefer not to answer     

   

Q4: We are seeking your views as a member of the public, but we know that some of you will 

have worked in healthcare or academia. Do you currently or did you previously work in 

academia, health and social care practice or healthcare policy?  

 

            ☐   Yes 

            ☐   No   

 

Q5: Do you have multiple chronic conditions? 

 

☐   Yes 

☐   No  

 

Q6: Do you have family or friends who have multiple chronic conditions? 

 

☐   Yes 

☐   No  

 

 

What is multimorbidity? 

 

Note inserted: In round one, more than 80% of panellists defined multimorbidity as the co-

occurrence of two or more long-term conditions. This question has been agreed by more than 

70% of panellists and thus will not be asked again in round two.  
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There were also numerous free text comments, including some which suggested that there 

should be distinctions made between ‘simple’ and ‘complex’ multimorbidity. In this section, 
we are therefore asking you some new questions about ‘simple’ and ‘complex’ 
multimorbidity. 

 

Q7-1: Do you agree that defining complex multimorbidity in addition to a core definition of 

simple multimorbidity is useful? 

 

Strongly disagree/Disagree/Neither disagree nor agree/Agree/Strongly agree/Don’t know 

 

Q7-2: Irrespective of whether you agree, how would you define “complex multimorbidity” 
based on number of conditions. (please choose one) 

 

☐   3+ conditions irrespective of how many body systems 

☐   3+ conditions from 3+ body systems 

☐   4+ conditions irrespective of how many body systems 

☐   4+ conditions from 4+ body systems 

☐   5+ conditions irrespective of how many body systems 

☐   5+ conditions from 5+ body systems 

☐   Other ____+ conditions from ____+ body systems 

 

Q7-3: Sub-question: In addition to the above option you choose, please describe if there are 

other statements that, you think, should be included in the definition of “complex 
multimorbdiity”. 
 

☐   Any combination of 2+ conditions which includes both physical and mental 

health conditions 

☐   Other 

 

 

 

 

 

 

Q8: Defining ‘condition’ for multimorbidity measurement 

 

Note inserted: Based on the results from round one, only medical diagnoses reached ≥70% 

consensus. Having read a summary of the results from round one, we would like you to 

answer the question again.  

 

How would you define "condition" for the concept of multimorbidity? (please choose all that 

apply)  

 

 

☐  Formal medical diagnoses (e.g. coronary heart disease, alcohol dependence) 

☐  Clinical risk factors (e.g. obesity, high cholesterol) 

☐  Symptoms that are not formal medical diagnoses (e.g. dizziness or fatigue) 

☐  Health behaviours (e.g. smoking or exercise level) 
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☐  Health impact (e.g. disability or frailty) 

☐  Social deprivation and poverty 

☐  Consequences of treatment and care (e.g. side effects of medications or the overall 

burden of treatment) 

☐  Other (please specify) 

 

 

 

 

 

 

 

Q9: Recurrence or remission 

 

Note-inserted: In round one, more than 70% of members of the public defined long-term 

conditions as conditions that last for 6 months or more, and strongly agreed that conditions can 

be included in a multimorbidity measure if they are permanent in their effects. There was no 

consensus for categories related to active conditions and remitting/relapsing conditions. The first 

two questions below were asked in round 1 (reworded in response to feedback), and the third is 

based on suggestions in feedback. Please rate the degree to which you agree or disagree with the 

following statements. 

 
Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which are 

currently active  
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which may 

recur 
☐ ☐ ☐ ☐ ☐ ☐ 

Include remitting-relapsing 

conditions which have happened 

during the last five years 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q10: Treatment, care or surveillance 

 

Note inserted: Some panellists suggested that some conditions that do not necessarily require 

treatment or care should be included because of significant impact on the individual. For 

example, people with arthritis might not be receiving current treatment/care but their quality 

of life could still be significantly affected. In addition, around 60% of panellists would 
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include clinical risk factors many of which do not require treatment. Due to widely divergent 

views on Q10, we would like to ask you to rate the degree to which you agree or disagree 

with each of the following statements. 

 
Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which usually 

require current treatment, care or 

therapy (e.g. hypertension, 

diabetes, schizophrenia), diabetes, 

schizophrenia) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which usually 

require treatment, care or therapy 

at some point in the future even if 

not currently treated 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which usually 

require surveillance (e.g. treated 

cancer or depression) 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q11: Principles of selecting conditions based on impacts 

 

Note inserted: In the public version of survey, more than 70% of panellists strongly agreed 

that death should be taken into account when selecting conditions, and we are not asking you 

about this again. On the other hand, quality of life, physical disability and mental health were 

strongly agreed by more than 70% of professionals. 

 

In addition, social deprivation factor is listed here to explore your views on whether it should 

be one of the determinants of condition selection for multimorbidity measurement. In other 

parts of the survey, a third of panellists voted to exclude social deprivation as a “condition” 
but there was considerable comment about its importance, including that it could be taken 

into account when selecting conditions for multimorbidity measurement.  

 

Please rate the degree to which you agree or disagree with each of the following statements 

 
Statement  Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Don’t 
know 

Include conditions which 

significantly reduce quality of life 
☐ ☐ ☐ ☐ ☐ ☐ 
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Include conditions which cause 

significant physical disability 
☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which cause 

frailty (general physical and/or 

mental weakness and 

vulnerability) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which 

significantly worsen mental 

health 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which 

significantly worsen how people 

perceive their general health 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which 

significantly increase treatment 

burden (the sum of all the hassles 

of taking medicines or attending 

appointments 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which could be 

impacted by or impact social 

deprivation and poverty 

☐ ☐ ☐ ☐ ☐ ☐ 

Other impact 

 

 

 

☐ ☐ ☐ ☐ ☐ ☐ 

 

 

Q12: Categorisation of conditions/counting methods 

 

In round 1, we asked about how to account for complications of conditions and there was 

consensus (>70%) that all conditions that are currently active should be counted even if some 

are complications of other conditions. We are not asking this again. There was considerable 

free-text comment, including about the challenges of identifying specific conditions in 

electronic medical records. We have therefore revised the options for this question. 

 

Please choose one option that you would prefer to use. 

 

☐ Broad disease category based on body systems (e.g. cardiovascular disease, mental 

health problems, skin conditions).  

 

☐ Individual conditions (e.g. myocardial infarction, angina, hypertension, 

depression, schizophrenia, eczema, psoriasis).  

 

☐  Grouping together similar conditions that are in the same body system and treated 

similarly (e.g. angina and myocardial infarction, or aplastic anaemia and sickle cell 

anaemia) 
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☐  Other. Please explain: 

 

 

 

   

             ☒  Don’t know 

 

 

Q13: Multimorbidity has been measured by existing studies using either medical records or 

public self-reported surveys. Please rate the degree to which you agree or disagree the 

following statements. 

 
Statement  Strongly 

disagree 

Disagree Neither 

agree nor 

disagree 

Agree Strongly 

agree 

Don’t 
know 

Conditions included for multimorbidity 

measurement should be the same in both 

self-report and databases (e.g. identifying 

a core set of conditions or condition 

framework).   

☐ ☐ ☐ ☐ ☐ ☐ 

Conditions included in multimorbidity 

measures should differ between self-

report and databases 

☐ ☐ ☐ ☐ ☐ ☐ 

Other  ☐ ☐ ☐ ☐ ☐ ☐ 

 

What conditions should be included? 

 

Q14: System/disease domain 

 

Note inserted: There was no consensus that which body systems should always be included in 

a multimorbidity measure.  

 

Please rate the degree to which the following systems/domains, you think, are important.  

 
Condition Exclude 

(not 

importan

t) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Mental health        
Cancer         
Cardiovascular       
Blood disease (which 

affects formation of 

blood cells and blood 

clots) 

      

Respiratory disease       
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Neurological disease 

(which affects the 

nervous system) 

      

Metabolic and 

Endocrine (which 

affects metabolic 

regulation. E.g. 

diabetes, thyroid 

problem) 

      

Musculoskeletal 

(which affects joints, 

bones and muscles) 

      

Digestive (which 

affects stomach, 

bowels, liver, 

pancreas and 

gallbladder) 

      

Urogenital (which 

affects urinary and 

genital organs) 

      

Skin       
Ear, Nose and Throat 

(ENT) 

      

Oral       
Ophthalmology 

(which affects eyes) 

      

Chronic infections        

 

 

Note inserted: The number of conditions included in multimorbidity measurement varies 

substantially, which has led to the heterogeneity of multimorbidity prevalence. In the 

following section, we would like to ask you to rate a number of conditions that have been 

used for multimorbidity measurement, with the aim to identify a set of core conditions and 

conditions likely included for particular populations or regions. 

 

Q15: Mental health 

 

Note inserted: In mental health domain, none of the individual mental health conditions was 

rated by more than 70% of panellists as ‘always include’. On the other hand, in the 
professional panel, there was consensus that dementia and schizophrenia should always be 

included in multimorbidity measurement. 

 

Please rate the following mental health conditions as to whether they should be included or 

excluded, which allows us to see if your responses have changed between rounds. If you are 

not sure, please tick ‘Don’t know’. 
   

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include 

in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Anxiety        
Depression        
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Dementia       
Schizophrenia       
Substance use 

disorder(includin

g alcohol and 

drug dependence) 

      

Nicotine 

dependence  

      

Post-traumatic 

stress disorder 

(PTSD) 

      

Bipolar disorder       
Chronic insomnia       
Dissociative or 

personality 

disorders 

(altering to be a 

person with 

different 

personality and 

the alters are 

imaginary) 

      

Eating disorders 

(including 

bulimia or 

anorexia) 

      

Learning 

disability 

      

Autism       
Obsessive 

compulsive 

disorder (OCD) 

      

Somatoform 

disorders 

(psychological 

disorder where a 

person 

experiences 

physical 

symptoms that 

cannot be 

explained by 

medical doctors) 

      

Attention deficit 

hyperactivity 

disorder (ADHD) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q16: In cancer domain, none of the individual cancer conditions was rated by more than 70% 

of panellists as ‘always include’. On the other hand, in the professional panel, there was 
consensus that solid organ cancers, haematological cancers and metastatic cancers should 

always be included in multimorbidity measurement. Please rate the following cancer 
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conditions as to whether they should be included or excluded. If you are not sure, please tick 

‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Solid organ 

cancers (e.g. lung, 

colon, prostate, 

breast etc)  

      

Haematological 

cancers (cancer 

that affects blood, 

e.g. leukaemia, 

lymphoma, 

myeloma) 

      

Melanoma (serious 

form of malignant 

skin cancer) 

      

Non-melanoma 

skin cancer 

      

Benign cancers 

(excluding benign 

skin lumps and 

bumps) 

      

Metastatic cancers 

(which have spread 

to other parts of 

the body) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q17: Based on the panellists’ responses, we have revised the options and would like to ask 
you to choose the method you would recommend. 

 

  ☐  Count all cancers as one 

  ☐  Count individual cancers separately irrespective of which systems they affect 

(e.g. count gastric cancer and liver cancer separately). 

  ☐  Count individual cancers separately if they affect different systems (e.g. breast 

cancer and lung cancer).  

 

 ☐  Other 
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Q18: Note inserted: In cardiovascular domain, none of the individual cardiovascular 

conditions was rated by more than 70% of panellists as ‘always include’. On the other hand, 
in the professional panel, there was consensus that stroke, coronary heart disease, heart 

failure and peripheral artery disease should always be included in multimorbidity 

measurement. Please rate the following cardiovascular conditions as to whether they should 

be included or excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Hypertension 

(treated)  

      

High blood 

pressure 

(untreated) 

      

Stroke       
Transient 

Ischaemic Attack 

(mini stroke)  

      

High cholesterol 

(treated) 

      

High cholesterol 

(untreated) 

      

Coronary artery 

disease (heart 

attack or angina)  

      

Heart failure       
Peripheral artery 

disease 

(circulation 

problems in the 

legs) 

      

Heart rhythm 

problem 

(irregular or very 

fast heart beats) 

      

Heart valves 

problem (leaking 

or tight heart 

valves) 

      

Aneurysm (a 

weakening or 

bulging of an 

artery wall) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 
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Q19: Consistent with the results in Q14 that less than 70% of panellists would always include 

haematological system in multimorbidity measurement, none of the individual 

haematological conditions was rated by more than 70% of panellists as ‘always include’. 
 

Please rate the following haematological conditions as to whether they should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Anaemia        
Venous thrombotic 

disease (blood clots 

formed inside a blood 

vessel that can block 

circulation) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q20: Note inserted: In neurological domain, none of the individual neurological conditions 

was rated by more than 70% of panellists as ‘always include’. On the other hand, in the 
professional panel, there was consensus that Parkinson's disease, epilepsy, multiple sclerosis, 

and paralysis/ hemiplegia/ paraplegia (not including those caused by stroke) should always be 

included in multimorbidity measurement.  

 

Please rate the following neurological conditions as to whether they should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Parkinson's disease       
Epilepsy (fits/ seizures)       
Migraine or other 

regular headache 

      

Multiple sclerosis       
Peripheral neuropathy 

(damage to the nerves 

going to legs or arms) 

      

Paralysis/ Hemiplegia/ 

Paraplegia (not 

including those caused 

by stroke) 
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Other (please specify 

either one or more 

conditions): 

____________ 

      

 

Q21: Note inserted: In metabolic and endocrine domain, none of the individual conditions 

was rated by more than 70% of panellists as ‘always include’. On the other hand, in the 
professional panel, there was consensus that diabetes (any types) should always be included 

in multimorbidity measurement.  

 

Please rate the following metabolic and endocrine conditions as to whether they should be 

included or excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good 

reason to 

include in a 

particular 

context) 

Could 

include 

or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Diabetes (including type 1 and 

type 2) 

      

Thyroid problems (abnormal 

production of thyroid hormones) 

      

Malnutrition (including protein 

energy deficiency, commonly in 

low-income countries) 

      

Addison’s disease (adrenal 
insufficiency)  

      

Other (please specify either one 

or more conditions): 

____________ 

      

 

 

Q22: Note inserted: In musculoskeletal domain, none of the individual conditions was rated 

by more than 70% of panellists as ‘always include’. On the other hand, in the professional 
panel, there was consensus that connective tissue disease (including rheumatoid arthritis or 

lupus) should always be included in multimorbidity measurement.  

 

Please rate the following musculoskeletal conditions as to whether they should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Osteoporosis 

(thinning of the 

bones) 
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Osteoarthritis 

(wearing and tearing 

of joints that leads to 

inflammation and 

degeneration 

      

Connective tissue 

disease (autoimmune 

disease that can affect 

our bones, cartilages 

or joints, such as 

rheumatoid arthritis or 

lupus) 

      

Gout (crystals that 

formed inside or 

around joints, causing 

pain) 

      

Long-term 

musculoskeletal 

problems due to 

injury (including low 

back pain) 

      

Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q23: Note inserted: In respiratory domain, none of the individual conditions was rated by 

more than 70% of panellists as ‘always include’. On the other hand, in the professional panel, 
there was consensus that COPD, asthma and cystic fibrosis should always be included in 

multimorbidity measurement. 
 

Please rate the following respiratory condition as to whether it should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t’ 
know 

Chronic obstructive 

pulmonary disease 

(COPD – smoking 

related lung 

damage) 

      

Asthma       
Sleep apnoea 

(breathing 

problems when 

asleep) 

      

Cystic fibrosis 

(inherited condition 

that damages lungs) 
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Chronic/Allergic 

rhinitis (long-term 

nasal 

inflammation) 

      

Bronchiectasis 

(consistent 

infection in the 

lungs) 

      

Post-acute COVID-

19 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q24: Note inserted: In digestive domain, none of the individual conditions was rated by more 

than 70% of panellists as ‘always include’. On the other hand, in the professional panel, there 

was consensus that chronic liver disease and inflammatory bowel disease should always be 

included in multimorbidity measurement. 
 

Please rate the following digestive conditions as to whether they should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Chronic liver disease 

(including liver 

cirrhosis, liver failure 

and chronic hepatitis) 

      

Inflammatory bowel 

disease (including 

ulcerative colitis and 

Crohn's disease) 

      

Irritable bowel 

syndrome 

      

Diverticulosis (small 

pockets in the lining 

of the intestine) 

      

Pancreatic disease       
Upper digestive 

disease— Peptic ulcer 

(including gastric/ 

stomach ulcers and 

duodenal ulcers) and 

Gastroesophageal 

reflux (acid reflux and 

heartburn) 

      

Gall bladder problems 

(including gallstones) 
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Other (please specify 

either one or more 

conditions): 

____________ 

      

 

 

Q25: Note inserted: In urogenital domain, none of the individual conditions was rated by 

more than 70% of panellists as ‘always include’. On the other hand, in the professional panel, 
there was consensus that chronic kidney disease and end-stage kidney disease should always 

be included in multimorbidity measurement. 
 

Please rate the following urogenital conditions as to whether they should be included or 

excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t know 

Chronic kidney 

disease 

      

End-stage kidney 

disease (including 

kidney dialysis and 

transplant) 

      

Kidney or bladder 

stones 

      

Chronic urinary 

tract infections 

(including chronic 

bladder infections) 

      

Urinary 

incontinence (loss 

of control over 

passing urine) 

      

Uterus (womb) 

problems (including 

prolapse and 

fibroid) 

      

Polycystic ovary 

syndrome 

      

Prostatic 

hypertrophy (large 

prostate glands) 

      

Endometriosis       
Infertility       
Sexual dysfunction       
Other (please 

specify either one or 

more conditions): 

____________ 
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Q26: Note inserted: In chronic infections domain, none of the individual conditions was rated 

by more than 70% of panellists as ‘always include’. On the other hand, in the professional 
panel, there was consensus that HIV/AIDS should always be included in multimorbidity 

measurement. 
 

Please rate the following chronic infections conditions as to whether they should be included 

or excluded. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Expect to 

usually 

exclude 

(unless a 

good reason 

to include in a 

particular 

context) 

Could 

include or 

exclude 

Expect to 

usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

HIV/AIDS      
Tuberculosis      
Lyme disease (a 

bacterial infection that 

can be spread to humans 

by infected ticks) 

     

Other (please specify 

either one or more 

conditions): 

____________ 

     

 

 

Q27: Note inserted: In skin domain, none of the individual conditions was rated by more than 

70% of panellists as ‘always include’, in both members of the public panel and professional 
panel. 
 

Please rate the following skin conditions as to whether they should be included or excluded 

again. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Psoriasis       
Eczema       
Chronic urticarial 

(chronic hives) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 
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Q28: Note inserted: In ENT, eye and oral domains, none of the individual conditions was 

rated by more than 70% of panellists as ‘always include’, in both members of the public 
panel and professional panel.  
 

Please rate the following ENT, eye and oral conditions as to whether they should be included 

or excluded again. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Hearing 

impairment or 

Deafness (that 

cannot be easily 

corrected with 

hearing aids) 

      

Meniere’s disease 
(an ear condition 

that causes sudden 

attacks of vertigo) 

      

Chronic sinusitis 

(sinus infection) 

      

Vision impairment 

or Blindness (that 

cannot be easily 

corrected with 

glasses) 

      

Cataract       
Glaucoma       
Edentulism 

(having no teeth) 

      

Chronic gum 

disease 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

 

Q29: Note inserted: In congenital disease domain, none of the individual conditions was rated 

by more than 70% of panellists as ‘always include’, in both members of the public panel and 
professional panel. 
 

Please rate the following statement as to whether congenital conditions should be included or 

excluded again. If you are not sure, please tick ‘Don’t know’. 
 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

Could 

include or 

exclude 

Usually 

include 

(unless a 

Always 

include 

Don’t 
know 
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good reason 

to include in 

a particular 

context) 

good reason 

to exclude in 

particular 

context) 

(extremely 

important) 

Congenital disease 

(conditions that 

babies are born 

with, including 

congenial heart 

disease, 

chromosomal 

aberrations) 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 

Q30: Note inserted: The following risk factors/symptoms have been included in 

multimorbidity measures by existing studies, but none of them was rated by more than 70% 

of panellists as ‘always include’. Some suggested that those should be measured separately 

rather than as part of a multimorbdiity measure.  
 

Having read a summary of the results from round one, please rate the following statement as 

to whether these conditions should be included or excluded again. If you are not sure, please 

tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude in 

particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Obesity (body 

mass index ≥30) 
      

Smoking       
Sedentary lifestyle 

(spending most of 

the day sitting) 

      

Physical disability       
Dizziness (without 

a specific 

diagnosis) 

      

Chronic cough 

(without a specific 

diagnosis) 

      

Post-sepsis 

syndrome 

      

Side effects of 

medications 

      

Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJMED

 doi: 10.1136/bmjmed-2022-000247:e000247. 1 2022;BMJMED, et al. Ho ISS



Round two public panel 

 

Social deprivation 

and poverty 

      

Other (please 

specify either one 

or more 

conditions): 

____________ 

      

 
Weighting 

 

Q31:  

 

Reflecting on a summary of the results from round one and your responses so far, please rate 

the degree to which these outcomes, you think, are important to be considered when 

investigating the impact of multimorbidity.  

 
Outcome Not at all 

important 

Slightly 

important 

Important Sufficiently 

important 

Very 

important 

No 

opinion 

Death       
Healthcare use 

(e.g. number of 

emergency 

admissions to 

hospital; 

outpatient 

appointments) 

      

Quality of life       
Physical disability       
Frailty (general 

physical and/or 

mental weakness 

and vulnerability) 

      

Treatment burden 

(the sum of all the 

hassles of taking 

medicines or 

attending 

appointments) 

      

Healthcare costs 

(how much 

treatment and care 

for each individual 

costs) 

      

How people 

perceive their 

general health 

overall (e.g. 

whether it is 

excellent, very 

good, fair, poor, 

very poor) 

      

Other (please 

specify) 

      

Other (please 

specify) 
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Round-three survey in the public panel 
 

Socio-demographic information 

 

Q1: Please describe the country where you are currently living. 

 

 

 

 

Q2: What is your age? 

 

☐  18-34 

☐  35-54 

☐  55-64 

☐  ≥ 65   

☐  Prefer not to answer     

 

Q3: What gender do you identify as? 

☐  Female   

☐  Male 

☐  Other __________ 

☐  Prefer not to answer     

   

Q4: We are seeking your views as a member of the public, but we know that some of you will 

have worked in healthcare or academia. Do you currently or did you previously work in 

academia, health and social care practice or healthcare policy?  

 

            ☐   Yes 

            ☐   No   

 

Q5: Do you have multiple chronic conditions? 

 

☐   Yes 

☐   No  

 

Q6: Do you have family or friends who have multiple chronic conditions? 

 

☐   Yes 

☐   No  

 

What is multimorbidity? 

 

Q7: Please rate the degree to which you agree or disagree with the following statement again 

so we can see if there is a change between round 2 and round 3. 

 
 Strongly 

disagree  

Disagree  Neither 

disagree 

nor agree  

Agree  Strongly 

agree  

Don’t 
know  
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Do you agree that defining 

complex multimorbidity in 

addition to a core definition 

of simple multimorbidity is 

useful? 

      

 

 

Q8: Irrespective of whether you agree that complex multimorbidity is a useful concept, we 

would like to invite you to define “complex multimorbidity” based on number of conditions 

(please choose one). 
 

☐  3+ conditions irrespective of how many body systems 

☐  3+ conditions from 2+ body systems 

☐   3+ conditions from 3+ body systems 

☐   4+ conditions irrespective of how many body systems 

☐   No opinion 

☐   Other  

 

Note: In the public and professional panel, there was no consensus on what additional 

patterns of conditions should be included in the definition. We have added a few more 

statements based on panellists’ comments.  
  

Sub-question: Please choose the following statements that, you think, should be included in 

the definition of “complex multimorbidity”. 
            ☐   No other patterns that I would like to include 

☐   Any combination of two or more conditions which includes both physical and 

mental health conditions 

☐  Any combination of two or more conditions with significant physical functional 

limitation 

☐   Difficulty in managing illnesses due to social factors/social determinants of health 

(e.g. poverty). 

☐   Any combination of two or more conditions and frailty 

☐   Other 

 

 

 

 

 
 

Q9. Recurrence or remission 

 

 

Please rate the degree to which you agree or disagree with the following statements.  

 
Statement  Strongly 

disagree  

Disagree  Neither 

disagree nor 

agree  

Agree  Strongly 

agree  

Don’t 
know  
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Include remitting-relapsing 

conditions that require ongoing 

treatment/ therapy/ care (e.g. 

depression, epilepsy)—newly 

added 

☐ ☐ ☐ ☐ ☐ ☐ 

Include remitting-relapsing 

conditions which have relapsed 

during the last five years  

☐ ☐ ☐ ☐ ☐ ☐ 

 
Q10: Treatment, care or surveillance 

 

Note inserted: More than 70% of panellists strongly agreed to include conditions that require 

current treatment, care, or therapy, and this question will not be asked again in round three. 

Please rate the degree to which you agree or disagree with the following statements.    

 

 
Statement  Strongly 

disagree  

Disagree  Neither 

disagree nor 

agree  

Agree  Strongly 

agree  

Don’t 
know  

Include conditions which usually 

require treatment, care or therapy 

'at some point in the future' even 

if not currently treated (one 

panellist suggested to 

conceptualise this as ‘current risk 
to future health outcomes’) 

☐ ☐ ☐ ☐ ☐ ☐ 

Include conditions which usually 

require surveillance (one panellist 

suggested to conceptualise this as 

‘current health needs or 
complexity of providing care’) 

☐ ☐ ☐ ☐ ☐ ☐ 

 

Q11: Categorisation of conditions/counting methods 

 

 

Please choose one option that you would prefer to use. 

 

 

☐ Broad disease category based on body and mind system (e.g. cardiovascular 

disease, mental health problems, skin conditions).  

 

☐ Individual conditions (e.g. TIA (mini stroke) and stroke are counted separately).  

 

☐  Grouping together similar conditions that are in the same category and treated 

similarly (e.g. grouping together ‘Angina and Myocardial Infarction’)  
 

☐  Other. Please explain: 
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             ☒  Don’t know 

 

Q12: Data source 

 

Please rate the following statements again. 

 
Statement  Strongly 

disagree  

Disagree  Neither 

disagree 

nor agree  

Agree  Strongly 

agree  

Don’t 
know  

Conditions included for multimorbidity 

measurement should be the same/similar 

in both self-report and databases (e.g. 

identifying a core set of conditions or 

condition framework).   

☐ ☐ ☐ ☐ ☐ ☐ 

Other comments ☐ ☐ ☐ ☐ ☐ ☐ 

 

 

What conditions should be included? 

 

Note inserted: In the previous section, more than 70% of panellists have agreed to include 

formal medical diagnoses, clinical risk factors, conditions that are permanent in their effects, 

conditions that last 12 months or longer, and require current treatment, care, or therapy.  

 

Q13: Note inserted: In cancer conditions, we added three new statements based on panellists’ 
comments. Please rate the following cancer conditions as to whether they should be included 

or excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good reason 

to exclude 

in particular 

context) 

Always 

include 

(extremely 

important) 

Don’t 
know 

Treated cancer that 

requires 

surveillance 

      

Treated cancer that 

did not recur over 

the past 5 years 

and does not 

require 

surveillance 

      

Benign cerebral 

tumours (brain 

tumours that can 

cause functional 

limitations) 
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Q14: Please choose the categorisation method you would prefer again. 

 

  ☐  Count all primary cancers as one 

  ☐  Count individual primary cancers separately irrespective of which systems they 

affect (e.g. count gastric cancer and liver cancer separately). 

  ☐  Count individual primary cancers separately if they affect different systems (e.g. 

pancreatic cancer and lung cancer).  

 ☐  Other 

       

 

 

 

 

Q15: Conditions relevant to chronic pain and consequences of injury were revised based on 

panellists’ comments. Please rate the following conditions as to whether they should be 

included or excluded. If you are not sure, please tick ‘Don’t know’. 
 

Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Chronic or recurrent 

low back pain 

      

Chronic primary pain 

(defined as pain with 

no clear underlying 

condition but 

significant impact on 

the person) 

      

Long-term 

musculoskeletal 

problems due to injury 

(e.g. consequences of 

accidental injuries) 

      

 

Q16: Conditions newly added in round two 

 

Please rate again the following conditions so we can see if your responses have changed 

between round two and round three 

 
Condition Exclude (not 

important) 

Usually 

exclude 

(unless a 

good reason 

to include in 

a particular 

context) 

Could 

include or 

exclude 

Usually 

include 

(unless a 

good 

reason to 

exclude in 

particular 

context) 

Always 

include 

(extremel

y 

important) 

Don’t 
know 

Addison’s disease 
(adrenal insufficiency, 

which is an uncommon 
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disorder which is fatal 

without lifelong 

treatment) 

Bronchiectasis (a lung 

condition that causes 

cough, sputum 

production, and 

recurrent respiratory 

infections) 

      

Post-acute covid 19 

(“long COVID”) 
      

Chronic Lyme disease 

(a bacterial infection 

that can be spread to 

humans by infected 

ticks) 
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Figure S1: Criteria for defining consensus of items  
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Box 1: Rasch Model used for sensitivity analysis 
 

The Rasch dichotomous model is an item response theory model with one item parameter [1]. We used 

Rasch modelling to examine the degree to which condition-relevant items were endorsed by panelists. The 

common feature in the Rasch model is conditional maximum likelihood estimation which leads to the 

separability of item and person parameters [2]. Item discrimination (the level of endorsement varies with 

person ability) in the Rasch analysis is fixed for all items [3].  

 

The mathematical form of the Rasch dichotomous model is given as follows[1, 3]: 

 

P(Xis = 1|θs , βi) = e(θs−βi )/1 + e(θs−βi )  
Xis refers to response (X) made by subject s to item i. 

Xis = 1 refers to an endorsement of the item 

βi refers to the difficulty of item i 

θ refers to person’s trait/ability 

To estimate the trait level, we can take the natural log of a ratio of proportion endorsed responses to 

proportion unendorsed responses:  

θ = LN(Ps/1 – Ps) 

To estimate item difficulty, we can take the natural log of a ratio of proportion unendorsed responses to 

proportion endorsed responses. 

β= LN(1 – Ps /Ps) 
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Table S1: Characteristics of non-respondents and unidentified panelistsǂ 

Characteristics Professional round 

one participant 

who did not 

respond or could 

not be tracked in 

round two (n=42)a 

No (%) 

Professional round 

two participant 

who did not 

respond in round 

three Professional 

round two (n=15)b 

No (%) 

Public round one 

participant who 

did not respond or 

could not be 

tracked in round 

two (n=10)c 

No (%) 

 

Public round two 

participant who 

did not respond or 

could not be 

tracked in round 

three (n=7)d 

No (%) 

 

Continent 

Europe  

North America 

Australasia 

Asia 

South America 

Africa 

Not stated 

 

24 (57.1%) 

7 (16.7%) 

1 (2.4%) 

9 (21.4%) 

1 (2.4%) 

0 

0 

 

9 (60.0%) 

2 (13.3%) 

2 (13.3%) 

1 (6.7%) 

0 

1 (6.7%) 

0 

 

7 (70.0%) 

1 (10.0%) 

0 

1 (10.0%) 

0 

0 

1 (10.0%) 

 

7 (100.0%) 

0 

0 

0 

0 

0 

0 

Country income 

High-income 

Low and middle income 

Not stated 

 

39 (92.9%) 

3 (7.1%) 

0 

 

14 (93.3%) 

1 (6.7%) 

0 

 

8 (80.0%) 

1 (10.0%) 

1 (10.0%) 

 

7 (100.0%) 

0 

0 

Participant has multimorbidity 

Yes 

No 

Not stated 

 

2 (4.8%) 

40 (95.2%) 

0 

 

3 (20.0%) 

12 (80.0%) 

0 

 

13 (52.0%) 

12 (48.0%) 

0 

 

19 (61.3%) 

12 (38.7%) 

0 

Family or friends have 

multimorbidity 

Yes 

No 

 

 

28 (66.7%) 

14 (33.3%) 

 

 

10 (66.7%) 

5 (33.3%) 

 

 

6 (60.0%) 

4 (40.0%) 

 

 

5 (71.4%) 

2 (28.6%) 

Type of work* 

Research  

Public policy 

Clinical practice 

Teaching 

 

31 (73.8%) 

4 (9.5%) 

16 (38.1%) 

2 (4.8%) 

 

13 (86.7%) 

2 (13.3%) 

4 (26.7%) 

0 

 

- 

- 

- 

- 

 

- 

- 

- 

- 

Main work setting 

Government 

Academia 

Hospital 

Primary care 

Other 

 

4 (9.5%) 

26 (61.9%) 

2 (4.8%) 

10 (23.8%) 

0 

 

0 

13 (86.7%) 

0 

2 (13.3%) 

0 

 

- 

- 

- 

- 

- 

 

- 

- 

- 

- 

- 

Populations of interest* 

General population 

Older people 

Middle-aged and older 

Socially-deprived population 

Women 

Men 

Children 

Ethnic minority/indigenous 

People with disability 

 

27 (64.3%) 

29 (69.0%) 

26 (61.9%) 

23 (54.8%) 

10 (23.8%) 

10 (23.8%) 

5 (11.9%) 

1 (2.4%) 

0 

 

11 (73.3%) 

7 (46.7%) 

6 (40.0%) 

6 (40.0%) 

2 (13.3%) 

1 (6.7%) 

1 (6.7%) 

3 (20.0%) 

2 (13.3%) 

 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Age group 

18-34 

35-54 

55-64 

≥65 

 

- 

- 

- 

- 

 

- 

- 

- 

- 

 

1 (10.0%) 

2 (20.0%) 

3 (30.0%) 

4 (40.0%) 

 

0 

2 (28.6%) 

1 (14.3%) 

4 (57.1%) 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJMED

 doi: 10.1136/bmjmed-2022-000247:e000247. 1 2022;BMJMED, et al. Ho ISS



 5 

Characteristics Professional round 

one participant 

who did not 

respond or could 

not be tracked in 

round two (n=42)a 

No (%) 

Professional round 

two participant 

who did not 

respond in round 

three Professional 

round two (n=15)b 

No (%) 

Public round one 

participant who 

did not respond or 

could not be 

tracked in round 

two (n=10)c 

No (%) 

 

Public round two 

participant who 

did not respond or 

could not be 

tracked in round 

three (n=7)d 

No (%) 

 

Gender 

Female 

Male 

 

- 

- 

 

- 

- 

 

4 (40.0%) 

6 (60.0%) 

 

6 (85.7%) 

1 (14.3%) 

ǂ“Unidentified panelists” is defined as “panelists who did not provide their email or preferred name in the previous and following rounds”. Some who dropped 
out in the following round did not provide their email and preferred name either. Thus, they were in the pool of those who either dropped out or cannot be 

identified”. As we couldn’t distinguish these two groups in the pool, we reported the characteristics of the two groups together.   

*multiple select question 

a. The 42 panelists consist of 38 who dropped out in round 2, and 4 are unidentified. 

b. The 15 non-respondents in round 2  

c. The 10 panelists consist of 6 who dropped out in round 2 and 4 are unidentified  

d. The 7 panelists consist of 6 who dropped out in round 3 and 1 are unidentified 
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Table S2: Responses to questions on conceptualising multimorbidity 

Question Choice Professional panel Public panel 

Round 1 

(n=150) 

Round 2 

(n=112) 

Round 3 

(n=97) 

Round 1 

(n=25) 

Round 2 

(n=31) 

Round 3 

(n=25) 

Number of conditions to 

define multimorbidity  

2 or more  

3 or more  

4 or more  

5 or more  

Other 

68.3% 

29.3% 

  1.3% 

  0.7% 

  0.7% 

84.8% 

12.5% 

  0.9% 

  0 

  1.8% 

- 88.0% 

8.0% 

0 

4.0% 

0 

- - 

How long-term a condition 

should be 

3 months or more 

6 months or more 

12 months or more 

Other 

16.7% 

42.7% 

33.3% 

  7.3% 

  3.6% 

70.5% 

23.2% 

  2.7% 

- 8.0% 

8.0% 

76.0% 

8.0% 

- - 

Do you agree that defining 

complex multimorbidity in 

addition to a core definition of 

simple multimorbidity is 

useful? 

Strongly agree 

Agree 

Neither agree nor disagree 

Disagree 

Strongly disagree 

- 36.4% 

32.7% 

  9.1% 

15.5% 

  6.4% 

60.4% 

27.1% 

  4.2% 

  5.2% 

  3.1% 

- 33.3% 

53.3% 

3.3% 

6.7% 

3.3% 

36.0% 

48.0% 

4.0% 

4.0% 

8.0% 

How would you define 

complex multimorbidity based 

on number of conditions? 

3 or more conditions irrespective of how many body 

systems 

3 or more conditions from two or more body systems 

3 or more conditions from three or more body systems 

4 or more conditions irrespective of how many body 

systems 

4 or more conditions four or more body systems 

5 or more conditions irrespective of how many body 

systems 

5 or more conditions five or more body systems 

Other/No opinion 

- 17.9% 

29.5% 

14.3% 

6.3% 

1.8% 

3.6% 

1.8% 

25.0% 

25.8% 

33.0% 

26.8% 

3% 

0 

0 

0 

11.3% 

- 41.9% 

16.1% 

19.4% 

9.7% 

0 

0 

0 

12.9% 

76.0% 

12.0% 

12.0% 

0 

0 

0 

0 

0 

Other patterns I would like to 

include in the definition of 

complex multimorbidity* 

No other patterns that I would like to include 

Any combination of two or more conditions which includes 

both physical and mental health conditions 

Any combination of two or more conditions with 

significantly physical functional limitation 

Difficulty in managing illnesses due to social factors/social 

determinants of health 

Any combination of two or more conditions and frailty 

- 29.5% 

36.6% 

 

0 

 

0 

 

0 

22.7% 

33.0% 

 

30.9% 

 

26.8% 

 

25.8% 

- 16.1% 

64.5% 

 

0 

 

0 

 

0 

20.0% 

44.0% 

 

32.0% 

 

28.0% 

 

12.0% 

What kind of conditions to 

include* 

Formal medical diagnosis 

Clinical risk factor 

Symptom 

98.7% 

54.0% 

22.7% 

99.1% 

49.1% 

20.5% 

- 96.0% 

60.0% 

28.0% 

96.8% 

74.2% 

58.1% 

- 
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Health behaviour (e.g. smoking) 

Health impact (e.g. disability) 

Social deprivation and poverty 

Consequences of treatment 

Environmental factors 

11.3% 

39.3% 

15.3% 

22.7% 

- 

  8.9% 

36.6% 

10.7% 

21.4% 

4.5% 

16.0% 

40.0% 

16.0% 

40.0% 

- 

51.6% 

25.8% 

38.7% 

29.0% 

22.6% 

How to count conditions 

(round 1) 

Count broad disease category based on body and mind 

system 

Count individual conditions 

Other 

23.1% 

72.0% 

4.9% 

- - 12.0% 

88.0% 

0 

- - 

How to count conditions 

(round 2) 

Count all of the conditions that are currently active 

Count the primary health condition 

Only count the complications 

84.0% 

4.0% 

2.0% 

- - 80.0% 

16.0% 

0 

- - 

How to count cancers (round 

1) 

Count all cancers as one 

Count individual cancers separately  

Other 

25.3% 

62.0% 

12.7% 

- - 24% 

76% 

0 

- - 

How to count cancers (round 

2) 

Count all cancers as one 

Count individual cancers separately irrespective of which 

systems they affect 

Count individual cancers separately if they affect different 

systems 

Other 

- 14.3% 

38.4% 

 

45.5% 

 

1.8% 

- - 16.1% 

38.7% 

 

45.2% 

 

0 

- 

How to count cancers (round 

3) 

Count all primary cancers as one 

Count individual primary cancers separately irrespective of 

which systems they affect 

Count individual primary cancers separately only if they 

affect different systems 

Other 

- - 11.3% 

55.7% 

 

33.0% 

0 

- - 12.0% 

48.0% 

 

36.0% 

4.0% 

Conditions included for 

multimorbidity measurement 

should be the same/similar in 

both self-report and databases 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

- 32.1% 

41.3% 

11.9% 

11.9% 

2.8% 

29.1% 

42.7% 

5.5% 

7.3% 

1.8% 

- 36.7% 

60.0% 

3.3% 

0 

0 

44.0% 

52.0% 

4.0% 

0 

0 
* multiple select question 
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Figure S2: Type of conditions to include when defining multimorbidity 
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Table S3: Defining “condition” in the concept of multimorbidity (questions changed from round to 

round based on participant free-text feedback) 

Statement Rating Professional panel Public panel 

Round 1 

(n=150) 

Round 2 

(n=112) 

Round 3 

(n=97) 

Round 1 

(n=25) 

Round 2 

(n=31) 

Round 3 

(n=25) 

Include conditions 

which are permanent in 

their effects 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

89.9% 

8.7% 

0 

0 

1.3% 

  80.0% 

16.0% 

0 

0 

4.0% 

  

Include conditions 

which are currently 

active 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

73.2% 

25.5% 

0 

0.7% 

0.7% 

  60.0% 

28.0% 

8.0% 

0 

4.0% 

64.5% 

29.0% 

3.2% 

0 

3.2% 

 

Include conditions 

which may recur but 

happen rarely 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

13.6% 

25.9% 

19.7% 

35.4% 

5.4% 

  28.0% 

16.0% 

36.0% 

20.0% 

0 

  

Include conditions 

which may recur or 

remit 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

 27.3% 

48.2% 

14.5% 

7.3% 

2.7% 

  41.9% 

45.2% 

9.7% 

0 

3.2% 

 

Include remitting-

relapsing conditions 

which have relapsed 

during the last five years 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

 23.4% 

56.1% 

10.3% 

10.3% 

0 

12.9% 

48.4% 

22.6% 

15.1% 

1.1% 

 43.3% 

40.0% 

10.0% 

3.3% 

3.3% 

21.0% 

37.5% 

37.5% 

0 

4.2% 

Include remitting-

relapsing conditions 

that require ongoing 

treatment/ therapy/ 

care 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

  49.0% 

44.8% 

2.1% 

3.1% 

1.0% 

  52.0% 

40.0% 

0 

0 

8.0% 

Only include conditions 

which usually require 

formal treatment or 

care 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

13.4% 

31.5% 

14.1% 

32.9% 

8.1% 

  28.0% 

20.0% 

8.0% 

28.0% 

16.0% 

  

Include conditions 

which usually require 

'current' treatment, 

care or therapy 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

 77.5% 

22.5% 

0 

0 

0 

  71.0% 

25.8% 

0 

0 

3.2% 

 

Include conditions 

which usually require 

treatment, care or 

therapy 'at some point 

in the future' even if not 

currently treated  

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

 36.7% 

38.5% 

11.9% 

12.8% 

0 

13.7% 

43.2% 

23.2% 

17.9% 

2.1% 

 27.6% 

51.7% 

10.3% 

3.4% 

6.9% 

24.0% 

44.0% 

20.0% 

8.0% 

4.0% 

Include conditions 

which usually require 

surveillance 

Strongly agree 

Agree  

Neither agree/disagree  

Disagree  

Strongly disagree 

 38.0% 

37.0% 

11.1% 

13.0% 

0.9% 

20.0% 

54.7% 

12.6% 

11.6% 

1.1% 

 41.9% 

45.2% 

9.7% 

0 

3.2% 

32.0% 

56.0% 

8.0% 

0 

4.0% 
Percentages were rounded.  

Number of panelists voting “No opinion/Don’t know” was not added in the denominator when calculating percentages  
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Table S4: Consideration of conditions to include based on impact (based on participant free-text 

comments, questions changed from round to round) 

 

Statement Rating Professional panel Public panel 

Round one 

(n=150) 

Round two 

(n=112) 

Round one 

(n=25) 

Round two 

(n=31) 

Include conditions 

which significantly 

increase risk of death 

Strongly agree 

Agree 

Neither agree nor disagree 

Disagree 

Strongly disagree 

68.7% 

20.4% 

5.4% 

4.8% 

0.7% 

69.4% 

25.2% 

2.7% 

0.9% 

1.8% 

80.0% 

20.0% 

0 

0 

0 

- 

Include conditions 

which significantly 

reduce quality of life 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

76.5% 

20.1% 

2.7% 

0.7% 

0 

- 

60.0% 

28.0% 

8.0% 

4.0% 

0 

67.7% 

25.8% 

3.2% 

0 

3.2% 

Include conditions 

which cause significant 

physical disability 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

69.8% 

23.5% 

5.4% 

1.3% 

0 

- 

68.0% 

24.0% 

8.0% 

0 

0 

64.5% 

32.3% 

0 

0 

3.2% 

Include conditions 

which cause frailty 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

65.8% 

24.8% 

7.4% 

2.0% 

0 

61.5% 

28.4% 

5.5% 

1.8% 

2.8% 

44.0% 

40.0% 

16.0% 

0 

0 

51.6% 

38.7% 

6.5% 

0 

3.2% 

Include conditions 

which significantly 

worsen mental health 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

71.8% 

20.8% 

6.0% 

1.3% 

0 

- 

62.5% 

16.7% 

20.8% 

0 

0 

64.5% 

22.6% 

9.7% 

0 

3.2% 

Include conditions 

which significantly 

worsen self-perceived 

health status 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

49.7% 

28.9% 

17.4% 

4.0% 

0 

48.6% 

28.8% 

16.2% 

4.5% 

1.8% 

17.4% 

43.5% 

26.1% 

13.0% 

0 

16.7% 

46.7% 

30.0% 

0 

6.7% 

Include conditions 

which significantly 

increase treatment 

burden 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

- 

55.0% 

32.4% 

7.2% 

3.6% 

1.8% 

- 

51.6% 

35.5% 

9.7% 

0 

3.2% 

Include conditions 

which could be 

impacted by or impact 

social deprivation and 

poverty 

Strongly agree 

Agree  

Neither agree nor disagree  

Disagree  

Strongly disagree 

- 

25.5% 

38.7% 

21.7% 

11.3% 

2.8% 

- 

38.7% 

35.5% 

16.1% 

3.2% 

6.5% 
Percentages were rounded. 
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Table S5: Responses to questions relevant to weighting (based on participant free-text comments, questions changed from round to round) 

Question Responses Professional 

round 1 

No. (%) 

Professional 

round 2 

No. (%) 

Professional 

round 3 

No. (%) 

Public 

round 1 

No. (%) 

Public round 

2 

No. (%) 

Public 

round 3 

No. (%) 

Please describe what type of 

measures you would use to 

measure multimorbidity* 

Weighted morbidity measure 

A simple count of conditions 

Other 

91 (53.2%) 

69 (40.4%) 

11 (6.4%) 

- - - - - 

Please choose what type of 

measures you would use to 

understand the impact of 

multimorbidity on outcomes 

Weighted morbidity measure 

A simple count of conditions 

Both 

Other 

92 (61.3%) 

38 (25.3%) 

7 (4.7%) 

13 (8.7%) 

- - - - - 

What weighting methods 

would you use in a 

multimorbidity measure?a* 

 

Use existing weighted indices 

Empirically derive weights based on the individual 

impact of diseases on an outcome (e.g. use 

regression models to calculate weights) 

Set rules based on level of severity to grade each 

condition/disease category (e.g. if having "presence 

of a condition": 1 point, "treatment": additional 1 

point, "functional limitation": additional 1 point) 

Other 

47 (27.3%) 

60 (34.9%) 

 

 

47 (27.3%) 

 

 

 

18 (10.5%) 

20 (21.7%) 

43 (46.7%) 

 

 

24 (26.1%) 

 

 

 

5 (5.4%) 

- - - - 

Please rate the degree to 

which the outcomes listed are 

important to weight againsta 

       

Death Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

2 (1.4%) 

2 (1.4%) 

6 (4.3%) 

12 (8.6%) 

117 (84.2%) 

- - 0 

2 (8.3%) 

2 (8.3%) 

4 (16.7%) 

16 66.7%) 

0 

0 

1 (3.2%) 

3 (9.7%) 

27 (87.1%) 

- 

Healthcare use Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

1 (0.7%) 

5 (3.5%) 

17 (12.1%) 

31 (22.0%) 

87 (61.7%) 

- - 0 

0 

7 (29.2%) 

4 (16.7%) 

13 54.2%) 

0 

0 

3 (9.7%) 

11 (35.5%) 

17 (54.8%) 

- 

Health-related quality of life Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

1 (0.7%) 

3 (2.1%) 

7 (4.9%) 

17 (11.9%) 

115 (80.4%) 

- - 0 

3 (12.5%) 

3 (12.5%) 

7 (29.2%) 

11 45.8%) 

1 (3.2%) 

0 

2 (6.5%) 

8 (25.8%) 

20 (64.5%) 

- 
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Question Responses Professional 

round 1 

No. (%) 

Professional 

round 2 

No. (%) 

Professional 

round 3 

No. (%) 

Public 

round 1 

No. (%) 

Public round 

2 

No. (%) 

Public 

round 3 

No. (%) 

Physical disability Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

1 (0.7%) 

3 (2.2%) 

13 (9.4%) 

30 (21.6%) 

92 (66.2%) 

- - 0 

1 (4.2%) 

10 41.7%) 

6 (25.0%) 

7 (29.2%) 

0 

1 (3.3%) 

3 (10.0%) 

12 (40.0%) 

14 (46.7%) 

- 

Frailty Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

2 (1.4%) 

3 (2.2%) 

14 (10.1%) 

42 (30.2%) 

78 (56.1%) 

- - 0 

5 (20.0%) 

10 40.0%) 

4 (16.0%) 

6 (24.0%) 

0 

1 (3.3%) 

6 (20.0%) 

11 (36.7%) 

12 (40.0%) 

- 

Mental health Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

2 (1.4%) 

6 (4.3%) 

14 (10.1%) 

36 (26.1%) 

80 (58.0%) 

- - 0 

1 (4.0%) 

8 (32.0%) 

5 (20.0%) 

11(44.0%) 

-b - 

Treatment burden Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

3 (2.2%) 

9 (6.5%) 

24 (17.3%) 

32 (23.0%) 

71 (51.1%) 

- - 1 (4.2%) 

10 40.0%) 

2 (8.0%) 

7 (28.0%) 

5 (20.0%) 

1 (3.3%) 

6 (20%) 

3 (10%) 

12 (40.0%) 

8 (26.7%) 

- 

Healthcare costs Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

5 (3.6%) 

8 (5.8%) 

26 (18.7%) 

46 (33.1%) 

54 (38.8%) 

- - 3 (12.5%) 

6 (24.0%) 

4 (16.0%) 

6 (24.0%) 

6 (24.0%) 

2 (6.7%) 

10 (33.3%) 

8 (26.7%) 

5 (16.7%) 

5 (16.7%) 

- 

Self-perceived health status Not at all important 

Slightly important 

Important 

Sufficiently important 

Very important 

3 (2.1%) 

11 (7.9%) 

22 (15.7%) 

40 (28.6%) 

64 (45.7%) 

- - 2 (8.0%) 

5 (20.0%) 

6 (24.0%) 

6 (24.0%) 

6 (24.0%) 

2 (6.5%) 

6 (19.4%) 

7 (22.6%) 

9 (29.0%) 

7 (22.6%) 

- 

Number of panelists voting “no opinion” was not added in the denominator when calculating percentages. *multiple select question; a: Non-mandatory question; b: we did not ask this question in round two 

because some panelists commented that conditions cannot be weighted against based on the general term “mental health” 
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Table S6: Professional ratings for choice of simple counts vs weighted measures depending on the purpose of a study 

 

Question Response Round 2 

No. of 

panelists (%) 

Round 3 

No. of 

panelists (%) 

Round 3 summary 

For the purpose of estimating the 

prevalence of multimorbidity 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

66 (59.5%) 

18 (16.2%) 

27 (24.3%) 

58 (63.0%) 

15 (16.3%) 

19 (20.7%) 

77 (83.7%) prefer a simple count or think it equally acceptable 

34 (37.0%) prefer a weighted measure or think it equally acceptable 

For the purpose of identifying and 

counting disease clusters 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

66 (68.8%) 

15 (15.6%) 

15 (15.6%) 

59 (64.8%) 

18 (19.8%) 

14 (15.4%) 

73 (80.2%) prefer a simple count or think it equally acceptable 

32 (35.2%) prefer a weighted measure or think it equally acceptable 

For the purpose of exploring trajectories of 

multimorbidity (e.g. trends of 

multimorbidity prevalence and the number 

of conditions an individual has had) 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

35 (32.4%) 

27 (25.0%) 

46 (42.6%) 

34 (38.6%) 

24 (27.3%) 

30 (34.1%) 

64 (72.7%) prefer a simple count or think it equally acceptable 

54 (61.4%) prefer a weighted measure or think it equally acceptable 

For the purpose of exploring/identifying 

predictors of multimorbidity (e.g. socio-

demographic information) 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

30 (27.5%) 

35 (32.1%) 

44 (40.4%) 

28 (30.8%) 

32 (35.2%) 

31 (34.1%) 

59 (64.9%) prefer a simple count or think it equally acceptable 

63 (69.3%) prefer a weighted measure or think it equally acceptable 

For the purpose of assessing the severity of 

disease burden 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

12 (10.8%) 

56 (50.5%) 

43 (38.7%) 

5 (5.4%) 

66 (71.7%) 

21 (22.8%) 

26 (28.2%) prefer a simple count or think it equally acceptable 

87 (94.5%) prefer a weighted measure or think it equally acceptable 

For the purpose of risk adjustment or 

outcome prediction 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

8 (7.3%) 

57(52.3%) 

44 (40.4%) 

8 (8.8%) 

62 (68.1%) 

21 (23.1%) 

29 (31.9%) prefer a weighted measure or think it equally acceptable 

83 (91.2%) prefer a weighted measure or think it equally acceptable 
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Table S7: Professional ratings for choice of simple counts vs weighted measures for outcome prediction depending on the outcome being measured 

 

For the following outcomes of 

interest, please choose which 

type of multimorbidity 

measures you would prefer to 

use for outcome prediction a 

 Round 2 

No. of 

panelists 

(%) 

Round 3 

No. of 

panelists (%) 

Round 3 summary 

Death Prefer simple count 

Prefer weighted measure 

Either is acceptable 

25 (24.5%) 

41 (40.2%) 

36 (35.3%) 

10 (10.6%) 

54 (57.4%) 

30 (31.9%) 

40 (42.5%) prefer a simple count or think it equally acceptable 

94 (89.3%) prefer a weighted measure or think it equally acceptable 

Healthcare use Prefer simple count 

Prefer weighted measure 

Either is acceptable 

28 (26.2%) 

39 (36.4%) 

40 (37.4%) 

15 (16.1%) 

41 (44.1%) 

37 (39.8%) 

52 (55.1%) prefer a simple count or think it equally acceptable 

78 (83.9%) prefer a weighted measure or think it equally acceptable 

Health-related quality of 

life 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

15 (14.2%) 

49 (46.2%) 

42 (39.6%) 

5 (5.3%) 

54 (57.4%) 

35 (37.2%) 

40 (42.5%) prefer a simple count or think it equally acceptable 

89 (94.6%) prefer a weighted measure or think it equally acceptable 

Physical disability Prefer simple count 

Prefer weighted measure 

Either is acceptable 

18 (16.8%) 

49 (45.8%) 

40 (37.4%) 

8 (8.5%) 

54 (57.4%) 

32 (34.0%) 

40 (42.5%) prefer a simple count or think it equally acceptable 

86 (91.4%) prefer a weighted measure or think it equally acceptable 

Frailty Prefer simple count 

Prefer weighted measure 

Either is acceptable 

17 (15.9%) 

47 (43.9%) 

43 (23.4%) 

9 (9.6%) 

52 (55.3%) 

33 (35.1%) 

42 (44.7%) prefer a simple count or think it equally acceptable 

85 (90.4%) prefer a weighted measure or think it equally acceptable 

Mental health Prefer simple count 

Prefer weighted measure 

Either is acceptable 

25 (40.2%) 

43 (56.2%) 

39 (36.4%) 

14 (15.2%) 

42 (45.7%) 

36 (39.1%) 

50 (54.3%) prefer a simple count or think it equally acceptable 

78 (84.8%) prefer a weighted measure or think it equally acceptable 

Treatment burden Prefer simple count 

Prefer weighted measure 

Either is acceptable 

19 (17.8%) 

47 (43.9%) 

41 (38.3%) 

12 (12.8%) 

53 (56.4%) 

29 (30.9%) 

41 (43.7%) prefer a simple count or think it equally acceptable 

82 (87.3%) prefer a weighted measure or think it equally acceptable 

Healthcare costs Prefer simple count 

Prefer weighted measure 

Either is acceptable 

20 (18.9%) 

40 (37.7%) 

46 (43.4%) 

14 (15.2%) 

41 (44.6%) 

37 (40.2%) 

51 (55.4%) prefer a simple count or think it equally acceptable 

78 (84.8%) prefer a weighted measure or think it equally acceptable 

Self-perceived health 

status 

Prefer simple count 

Prefer weighted measure 

Either is acceptable 

24 (23.1%) 

41 (39.4%) 

39 (37.5%) 

15 (16.1%) 

40 (43.0%) 

38 (40.9%) 

53 (57.0%) prefer a simple count or think it equally acceptable 

78 (83.9%) prefer a weighted measure or think it equally acceptable 
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Table S8: Professional scores for ‘always include’ 
 

Condition Round 1 

N=150 

% 

Round 2 

N=112 

% 

Round 3 

N=97 

% 

Professional 

panel 

consensus  

Heart failurea 

Chronic liver diseasea 

Diabetesa 

Parkinson's diseasea 

End-stage kidney diseasea 

Chronic obstructive pulmonary diseasea 

Coronary artery diseasea 

Dementiaa 

Inflammatory bowel diseasea 

Multiple sclerosisa 

Strokea 

Connective tissue diseasea 

Chronic kidney diseasea 

HIV/AIDSa 

Metastatic cancersa 

Haematological cancersa 

Solid organ cancersa 

Paralysisa 

Cystic fibrosisa 

Schizophreniaa 

Epilepsya 

Peripheral artery diseasea 

Asthmaa 

Depression 

Heart valve disorders 

Bipolar disorder 

Melanoma 

Addison’s diseaseb 

Bronchiectasisb 

Osteoarthritis 

Pancreatic disease 

Arrhythmia 

Thyroid problems 

Venous thrombotic disease 

Drug/alcohol misuse 

Anaemia 

Chronic Lyme diseaseb 

Transient ischaemic attack 

Hypertension 

Anxiety 

Treated cancer that requires surveillancec 

Eating disorders 

Vision impairment or blindness that 

cannot be corrected with glasses 

Musculoskeletal problems due to injury 

Tuberculosis 

Gout 

Endometriosis 

Chronic primary paind 

Peptic ulcer  

Hearing impairment or deafness that 

cannot be corrected with hearing aids 

Post-acute COVID-19b 

Post-traumatic stress disorder 

90.0 

88.5 

87.3 

86.6 

86.4 

85.9 

82.7 

82.6 

82.6 

80.7 

80.0 

79.7 

79.3 

78.5 

77.4 

77.2 

76.5 

76.0 

75.8 

75.2 

73.0 

71.1 

70.7 

69.6 

57.7 

61.9 

65.8 

- 

- 

59.7 

66.0 

58.4 

59.7 

45.9 

51.4 

43.9 

- 

49.3 

56.7 

52.0 

- 

45.0 

 

52.7 

44.5 

61.5 

45.3 

42.4 

48.3 

48.6 

 

48.0 

- 

38.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

67.0 

53.6 

61.8 

54.5 

48.1 

36.9 

51.4 

38.5 

46.4 

40.0 

43.5 

51.8 

44.0 

29.8 

48.2 

43.8 

47.3 

- 

44.5 

 

46.4 

41.1 

46.8 

38.5 

35.5 

- 

36.9 

 

39.6 

27.7 

42.2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

34.5 

31.1 

- 

- 

- 

- 

- 

- 

- 

25.3 

- 

- 

- 

  35.9 

- 

 

- 

36.1 

- 

- 

- 

33.0 

- 

 

- 

24.5 

- 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 
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Psoriasis 

Benign cerebral tumoursc 

Peripheral neuropathy 

Hypertension (untreated) 

Sleep apnoea 

Congenital disease and chromosomal 

abnormalities 

Chronic low back paind 

Chronic urinary tract infection 

Aneurysmc 

Meniere’s disease 

Migraine or other regular headache 

Osteoporosis 

Autism 

Obsessive compulsive disorder 

Dissociative or personality disorders 

Glaucoma 

Urinary incontinence 

Irritable bowel syndrome 

Polycystic ovary syndrome 

Chronic insomnia 

Obesity 

Dyslipidaemia (treated) 

Uterine (womb) problems 

Cataract 

Gall bladder problems 

Prostatic hypertrophy 

Attention deficit hyperactivity disorder 

Somatoform disorders 

Gastroesophageal reflux 

Chronic urticaria 

Malnutrition 

High cholesterol (untreated) 

Learning disability 

Kidney or bladder stones 

Physical disability 

Eczema 

Non-melanoma skin cancer 

Chronic sinusitis 

Chronic/allergic rhinitis 

Diverticulosis 

Chronic gum disease 

Nicotine dependence 

Sexual dysfunction 

Edentulism 

Smoking 

Social deprivation and poverty 

Infertility 

Post-sepsis syndrome   

Treatment burden 

Dizziness 

Side effects of medications 

Chronic cough 

Benign cancers 

Sedentary lifestyle 

Treated cancer not requiring surveillancec 

43.2 

- 

52.4 

54.7 

45.5 

 

46.2 

- 

38.6 

- 

34.9 

37.8 

52.0 

36.2 

38.6 

41.0 

44.2 

38.8 

38.8 

36.6 

35.0 

48.3 

39.6 

31.0 

31.8 

35.9 

29.5 

27.0 

30.7 

32.0 

29.1 

36.2 

44.9 

28.1 

28.6 

38.9 

25.9 

30.3 

27.4 

30.1 

38.7 

16.8 

20.0 

14.0 

20.1 

29.3 

24.3 

10.6 

14.3 

16.1 

10.3 

12.0 

8.3 

18.6 

14.4 

- 

31.2 

- 

36.1 

39.6 

29.9 

 

35.8 

- 

30.0 

- 

26.9 

28.7 

41.4 

29.0 

32.7 

40.7 

36.0 

31.5 

29.4 

29.8 

30.8 

35.1 

33.6 

21.6 

26.1 

26.4 

27.2 

25.9 

25.5 

27.3 

19.2 

28.3 

25.5 

25.2 

22.4 

27.9 

19.3 

23.1 

17.3 

17.4 

22.2 

19.8 

22.2 

16.2 

18.7 

27.9 

17.9 

14.0 

15.7 

14.5 

10.8 

11.9 

10.7 

9.3 

9.9 

- 

- 

28.9 

- 

- 

- 

 

- 

30.9 

- 

22.7 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5.4 
a. Reached ‘always include’ consensus after round 1  
b. Proposed as additional conditions by participants after round 1 

c. Proposed as additional conditions by participants after round 2 

d. Chronic pain asked about in rounds 1, split into chronic primary pain and chronic low back pain by participants after round 2 
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Table S9: Public scores for ‘always include’ 
 

Condition Round 1 

N=150 

% 

Round 2 

N=112 

% 

Round 3 

N=97 

% 

Public panel 

consensus 

End-stage kidney disease 

Heart failure 

Dementia 

Chronic liver disease 

Stroke 

Chronic kidney disease 

Parkinson's disease 

Multiple sclerosis 

Coronary artery disease 

Cystic fibrosis 

Diabetes 

HIV/AIDS 

Epilepsy 

Addison’s disease 

Metastatic cancers 

Haematological cancers 

Solid organ cancers 

Inflammatory bowel disease 

Heart valve disorders 

Melanoma 

Chronic obstructive pulmonary disease 

Peripheral artery disease 

Venous thrombotic disease 

Transient ischaemic attack 

Aneurysm 

Pancreatic disease 

Anaemia 

Peripheral neuropathy 

Schizophrenia 

Bipolar disorder 

Connective tissue disease 

Paralysis 

Post-acute COVID-19 

Tuberculosis 

Congenital disease 

Prostatic hypertrophy 

Endometriosis 

Bronchiectasis 

Osteoarthritis 

Thyroid problems 

Autism 

Chronic urinary tract infection 

Polycystic ovary syndrome 

Arrhythmia 

Peptic ulcer  

Learning disability 

Asthma 

Osteoporosis 

Uterine (womb) problems 

Treated cancer that requires surveillance 

Chronic primary pain 

Malnutrition 

Non-melanoma skin cancer 

Chronic Lyme disease 

68.0 

68.0 

60.0 

64.0 

60.0 

64.0 

56.0 

60.0 

64.0 

62.5 

64.0 

37.5 

44.0 

- 

70.8 

70.8 

70.8 

60.0 

36.0 

58.3 

60.0 

24.0 

48.0 

32.0 

- 

48.0 

24.0 

44.0 

56.5 

52.2 

54.2 

56.0 

- 

54.2 

44.0 

25.0 

36.4 

- 

41.7 

37.5 

22.7 

20.0 

40.9 

28.0 

29.2 

25.0 

32.0 

33.3 

22.7 

- 

24.0 

14.3 

30.4 

- 

90.3 

83.9 

83.3 

80.6 

80.6 

80.6 

77.4 

77.4 

74.2 

74.2 

71.0 

71.0 

71.0 

40.0 

80.0 

77.4 

80.0 

58.1 

61.3 

67.7 

67.7 

35.5 

64.5 

64.5 

67.7 

53.3 

43.3 

26.7 

67.7 

51.6 

66.7 

63.3 

44.8 

54.8 

53.3 

23.3 

50.0 

45.2 

41.9 

35.5 

35.5 

40.0 

37.9 

39.3 

35.5 

38.7 

58.1 

45.2 

35.5 

- 

- 

36.7 

36.7 

38.7 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

70.8 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

60.0 

- 

- 

- 

- 

48.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

36.0 

20.0 

- 

- 

45.8 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 
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Depression 

Irritable bowel syndrome 

Kidney or bladder stones 

Benign cerebral tumours 

Diverticulosis 

Drug/alcohol misuse 

Eating disorders 

Vision impairment or blindness that 

cannot be corrected with glasses 

Hearing impairment or deafness that 

cannot be corrected with hearing aids 

Post-traumatic stress disorder 

Dyslipidaemia (treated) 

Physical disability 

Hypertension (untreated) 

Meniere’s disease 

Dissociative or personality disorders 

Musculoskeletal problems due to injury 

Glaucoma 

Gall bladder problems 

Sleep apnoea 

Obsessive compulsive disorder 

Urinary incontinence 

Chronic/allergic rhinitis 

Gout 

Psoriasis 

Obesity 

Attention deficit hyperactivity disorder 

Somatoform disorders 

Hypertension (treated) 

Anxiety 

Benign cancers 

Migraine or other regular headache 

Gastroesophageal reflux 

Eczema 

Post-sepsis syndrome   

Chronic low back pain 

Cataract 

Treatment burden 

Side effects of medications 

Social deprivation and poverty 

Chronic sinusitis 

Nicotine dependence 

High cholesterol (untreated) 

Smoking 

Chronic insomnia 

Chronic urticaria 

Chronic gum disease 

Chronic cough 

Sedentary lifestyle 

Sexual dysfunction 

Edentulism 

Dizziness 

Infertility 

Treated cancer not requiring surveillance 

37.5 

20.0 

20.0 

- 

25.0 

20.8 

34.8 

 

36.0 

 

25.0 

30.4 

24.0 

29.2 

29.2 

29.2 

42.9 

25.0 

39.1 

29.2 

37.5 

14.3 

20.8 

16.7 

25.0 

16.7 

20.8 

19.0 

5.0 

29.2 

25.0 

17.4 

20.8 

24.0 

20.8 

23.8 

- 

20.8 

12.5 

16.7 

17.4 

16.0 

13.6 

29.2 

17.4 

18.2 

13.0 

21.7 

12.5 

0.0 

13.6 

8.3 

17.4 

22.7 

- 

25.8 

26.7 

26.7 

 

24.1 

35.5 

45.2 

 

41.9 

 

38.7 

25.8 

29.0 

41.9 

35.5 

25.8 

41.9 

16.1 

33.3 

36.7 

19.4 

22.6 

22.6 

16.1 

19.4 

16.1 

16.1 

12.9 

17.2 

16.7 

16.7 

17.2 

12.9 

12.9 

6.5 

28.6 

- 

16.1 

20.0 

23.3 

23.3 

9.7 

22.6 

12.9 

16.1 

13.3 

6.9 

9.7 

3.2 

9.7 

13.8 

6.5 

3.2 

17.2 

- 

- 

- 

- 

52.0 

- 

- 

- 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

45.8 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

24.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8.0 
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Table S10: Professional scores for ‘usually include’ (the sum of ‘always’ and ‘usually’) 
 

Condition Round 1 

N=150 

% 

Round 2 

N=112 

% 

Round 3 

N=97 

% 

Professional 

panel consensus  

Heart failure 

Chronic liver disease 

Diabetes 

Parkinson's disease 

End-stage kidney disease 

Chronic obstructive pulmonary disease 

Coronary artery disease 

Dementia 

Inflammatory bowel disease 

Multiple sclerosis 

Stroke 

Connective tissue disease 

Chronic kidney disease 

HIV/AIDS 

Metastatic cancers 

Haematological cancers 

Solid organ cancers 

Paralysis 

Cystic fibrosis 

Schizophrenia 

Epilepsy 

Peripheral artery disease 

Asthma 

Depression 

Heart valve disorder 

Bipolar disorder 

Melanoma 

Addison’s disease 

Bronchiectasis 

Osteoarthritis 

Pancreatic disease 

Arrhythmia 

Thyroid problems 

Venous thrombotic disease 

Drug/alcohol misuse 

Anaemia 

Chronic Lyme disease 

Transient ischaemic attack 

Hypertension (treated) 

Anxiety 

Treated cancer that requires surveillance 

Eating disorders 

Vision impairment or blindness that 

cannot be corrected with glasses 

Musculoskeletal problems due to injury 

Tuberculosis 

Gout 

Endometriosis 

Chronic primary pain 

Peptic ulcer  

Hearing impairment or deafness that 

cannot be corrected with hearing aids 

Post-acute COVID-19 

Post-traumatic stress disorder 

98.7 

98.6 

98.7 

98.0 

94.6 

98.7 

97.3 

96.6 

94.0 

94.0 

97.3 

97.3 

97.3 

94.0 

91.1 

94.0 

94.6 

88.4 

90.6 

94.0 

95.3 

92.6 

92.7 

93.9 

85.2 

90.5 

87.7 

- 

- 

87.9 

88.9 

85.9 

83.9 

77.4 

82.4 

75.0 

- 

76.7 

78.7 

86.5 

- 

74.3 

 

80.1 

80.1 

82.4 

79.1 

73.6 

78.5 

79.7 

 

70.9 

- 

77.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

92.9 

92.0 

90.0 

88.2 

83.7 

78.6 

84.7 

84.4 

83.9 

82.7 

82.4 

81.8 

81.7 

61.5 

80.4 

80.4 

80.0 

- 

79.1 

 

78.6 

78.6 

76.6 

76.1 

75.7 

- 

73.9 

 

73.9 

70.3 

73.4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

86.9 

86.7 

- 

- 

- 

- 

- 

- 

- 

81.3 

- 

- 

- 

79.3 

- 

 

- 

78.4 

- 

- 

- 

75.3 

- 

 

- 

73.4 

- 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

 

Usually include 

Usually include 

Usually include 
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Psoriasis 

Benign cerebral tumours 

Peripheral neuropathy 

Hypertension (untreated) 

Sleep apnoea 

Congenital disease 

Chronic low back pain 

Chronic urinary tract infection 

Aneurysm 

Meniere’s disease 

Migraine or other regular headache 

Osteoporosis 

Autism 

Obsessive compulsive disorder 

Dissociative or personality disorders 

Glaucoma 

Urinary incontinence 

Irritable bowel syndrome 

Polycystic ovary syndrome 

Chronic insomnia 

Obesity 

Dyslipidaemia (treated) 

Uterine (womb) problems 

Cataract 

Gall bladder problems 

Prostatic hypertrophy 

Attention deficit hyperactivity disorder 

Somatoform disorders 

Gastroesophageal reflux 

Chronic urticaria 

Malnutrition 

High cholesterol (untreated) 

Learning disability 

Kidney or bladder stones 

Physical disability 

Eczema 

Non-melanoma skin cancer 

Chronic sinusitis 

Chronic/allergic rhinitis 

Diverticulosis 

Chronic gum disease 

Nicotine dependence 

Sexual dysfunction 

Edentulism 

Smoking 

Social deprivation and poverty 

Infertility 

Post-sepsis syndrome   

Treatment burden 

Dizziness 

Side effects of medications 

Chronic cough 

Benign cancers 

Sedentary lifestyle 

Treated cancer not requiring surveillance 

77.0 

- 

83.4 

73.6 

77.2 

79.7 

- 

73.8 

- 

63.0 

68.9 

77.3 

63.0 

63.6 

69.8 

72.8 

67.3 

63.9 

66.9 

69.3 

69.1 

63.1 

71.0 

62.2 

67.6 

55.0 

56.9 

55.7 

60.5 

59.6 

64.5 

63.9 

53.3 

57.1 

60.4 

60.5 

54.5 

54.1 

58.2 

69.7 

46.2 

42.9 

42.0 

38.8 

45.6 

41.0 

33.3 

42.1 

27.3 

33.6 

28.9 

29.0 

35.9 

28.8 

- 

73.4 

- 

73.1 

73.0 

72.9 

72.6 

- 

71.8 

- 

71.3 

71.3 

70.3 

70.1 

70.1 

69.4 

69.4 

66.7 

66.1 

65.4 

64.5 

64.0 

63.6 

63.1 

63.1 

62.7 

62.1 

60.2 

59.4 

59.1 

58.7 

57.5 

57.3 

55.1 

55.1 

55.0 

54.1 

53.7 

53.6 

53.2 

50.0 

49.1 

48.1 

46.7 

41.1 

37.8 

36.6 

33.6 

32.4 

31.8 

30.6 

29.4 

27.7 

26.2 

18.0 

- 

- 

73.3 

- 

- 

- 

- 

72.2 

- 

71.6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

21.5 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 
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Table S11: Public scores for ‘usually include’ (the sum of ‘always’ and ‘usually’) 

 

Condition Round 1 

N=25 

% 

Round 2 

N=31 

% 

Round 3 

N=25 

% 

Public panel 

consensus 

End-stage kidney disease 

Heart failure 

Dementia 

Chronic liver disease 

Stroke 

Chronic kidney disease 

Parkinson's disease 

Multiple sclerosis 

Coronary artery disease 

Cystic fibrosis 

Diabetes 

HIV/AIDS 

Epilepsy 

Addison’s disease 

Metastatic cancers 

Haematological cancers 

Solid organ cancers 

Inflammatory bowel disease 

Heart valve disorders 

Melanoma 

Chronic obstructive pulmonary disease 

Peripheral artery disease 

Venous thrombotic disease 

Transient ischaemic attack 

Aneurysm 

Pancreatic disease 

Anaemia 

Peripheral neuropathy 

Schizophrenia 

Bipolar disorder 

Connective tissue disease 

Paralysis 

Post-acute COVID-19 

Tuberculosis 

Congenital disease 

Prostatic hypertrophy 

Endometriosis 

Bronchiectasis 

Osteoarthritis 

Thyroid problems 

Autism 

Chronic urinary tract infection 

Polycystic ovary syndrome 

Arrhythmia 

Peptic ulcer  

Learning disability 

Asthma 

Osteoporosis 

Uterine (womb) problems 

Treated cancer that requires surveillance 

Chronic primary pain 

Malnutrition 

Non-melanoma skin cancer 

Chronic Lyme disease 

96.0 

100.0 

92.0 

100.0 

92.0 

100.0 

92.0 

100.0 

96.0 

100.0 

92.0 

91.7 

92.0 

- 

91.7 

91.7 

91.7 

100.0 

76.0 

91.7 

100.0 

88.0 

80.0 

88.0 

- 

96.0 

60.0 

76.0 

91.3 

95.7 

83.3 

84.0 

- 

91.7 

88.0 

58.3 

72.7 

- 

79.2 

75.0 

63.6 

60.0 

72.7 

68.0 

66.7 

50.0 

96.0 

70.8 

63.6 

- 

76.0 

57.1 

69.6 

- 

100.0 

96.8 

96.7 

100.0 

96.8 

100.0 

96.8 

100.0 

96.8 

96.8 

100.0 

90.3 

100.0 

88.0 

96.7 

100.0 

100.0 

100.0 

100.0 

100.0 

96.8 

96.8 

96.8 

96.8 

96.8 

96.7 

96.7 

96.7 

93.5 

93.5 

93.3 

93.3 

93.1 

90.3 

90.0 

90.0 

89.3 

87.1 

87.1 

87.1 

87.1 

86.7 

86.2 

85.7 

83.9 

83.9 

80.6 

80.6 

80.6 

- 

- 

80.0 

80.0 

83.9 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

95.8 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

92.0 

- 

- 

- 

- 

88.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

80.0 

80.0 

- 

- 

79.2 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Always include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 
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Depression 

Irritable bowel syndrome 

Kidney or bladder stones 

Benign cerebral tumours 

Diverticulosis 

Drug/alcohol misuse 

Eating disorders 

Vision impairment or blindness that 

cannot be corrected with glasses 

Hearing impairment or deafness that 

cannot be corrected with hearing aids 

Post-traumatic stress disorder 

Dyslipidaemia (treated) 

Physical disability 

Hypertension (untreated) 

Meniere’s disease 

Dissociative or personality disorders 

Musculoskeletal problems due to injury 

Glaucoma 

Gall bladder problems 

Sleep apnoea 

Obsessive compulsive disorder 

Urinary incontinence 

Chronic/allergic rhinitis 

Gout 

Psoriasis 

Obesity 

Attention deficit hyperactivity disorder 

Somatoform disorders 

Hypertension (treated) 

Anxiety 

Benign cancers 

Migraine or other regular headache 

Gastroesophageal reflux 

Eczema 

Post-sepsis syndrome   

Chronic low back pain 

Cataract 

Treatment burden 

Side effects of medications 

Social deprivation and poverty 

Chronic sinusitis 

Nicotine dependence 

High cholesterol (untreated) 

Smoking 

Chronic insomnia 

Chronic urticaria 

Chronic gum disease 

Chronic cough 

Sedentary lifestyle 

Sexual dysfunction 

Edentulism 

Dizziness 

Infertility 

Treated cancer not requiring surveillance 

87.5 

68.0 

52.0 

58.3 

62.5 

78.3 

72.0 

 

58.3 

 

65.2 

64.0 

70.8 

79.2 

75.0 

81.0 

70.8 

69.6 

58.3 

62.5 

47.6 

41.7 

50.0 

41.7 

54.2 

58.3 

47.6 

45.0 

83.3 

62.5 

52.2 

58.3 

56.0 

45.8 

66.7 

- 

41.7 

29.2 

41.7 

39.1 

44.0 

40.9 

66.7 

34.8 

54.5 

43.5 

34.8 

54.2 

13.0 

45.5 

25.0 

47.8 

45.5 

- 

77.4 

76.7 

76.7 

- 

75.9 

74.2 

74.2 

 

74.2 

 

74.2 

74.2 

74.2 

74.2 

71.0 

71.0 

71.0 

67.7 

70.0 

70.0 

67.7 

67.7 

67.7 

67.7 

64.5 

64.5 

61.3 

61.3 

58.6 

56.7 

56.7 

55.2 

54.8 

54.8 

54.8 

53.6 

- 

51.6 

50.0 

50.0 

46.7 

45.2 

45.2 

41.9 

41.9 

40.0 

37.9 

35.5 

35.5 

35.5 

34.5 

32.3 

32.3 

27.6 

- 

- 

- 

- 

76.0 

- 

- 

- 

 

- 

 

- 

- 

- 

- 

- 

- 

- 

70.8 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

52.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

24.0 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

 

Usually include 

 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 

Usually include 
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Table S12:  Conditions not recommended to ‘always include’ or ‘usually include’ by both panels 

Condition  Professional 

panel  

(%) 

Public 

panel (%) 

Both panels 

(difficulty 

parameter, 

logit) 

Final consensus 

Consensus to usually include in one panel (n=22) 

Hypertension (treated)  

Anxiety  

Gout  

Psoriasis  

Sleep apnoea 

Obsessive compulsive disorder  

Prostatic hypertrophy  

Polycystic ovary syndrome  

Dissociative or personality disorders 

Glaucoma  

Chronic low back pain  

Migraine 

Uterine (womb) problems 

Irritable bowel syndrome  

Gall bladder problems  

Malnutrition   

Learning disability  

Kidney or bladder stones  

High cholesterol (untreated)  

Non-melanoma skin cancer  

Physical disability  

Diverticulosis  

 

80.4 (R2) 

80.0 (R2) 

76.1 (R2) 

73.4 (R2) 

72.9 (R2) 

70.1 (R2) 

62.1 (R2) 

65.4 (R2) 

69.4 (R2) 

69.4 (R2) 

72.2 (R3) 

71.3 (R2) 

63.1 (R2) 

66.1 (R2) 

62.7 (R2) 

57.5 (R2) 

55.1 (R2) 

55.1 (R2) 

57.3 (R2) 

53.7 (R2) 

55.0 (R2) 

50.0 (R2) 

 

56.7 (R2) 

56.7 (R2) 

64.5 (R2) 

64.5 (R2) 

67.7 (R2) 

67.7 (R2) 

90.0 (R2) 

86.2 (R2) 

71.0 (R2) 

70.0 (R2) 

52.0 (R3) 

54.8 (R2) 

80.0 (R2) 

76.7 (R2) 

70.0 (R2) 

80.0 (R2) 

83.9 (R2) 

76.7 (R2) 

74.2 (R2) 

80.6 (R2) 

74.2 (R2) 

75.9 (R2) 

 

0.3 (R2)  

0.4 (R2) 

0.4 (R2) 

0.6 (R2) 

0.6 (R2) 

0.7 (R2) 

0.7 (R2) 

0.7 (R2) 

0.7 (R2) 

0.7 (R2) 

0.8 (R3) 

0.8 (R2) 

0.8 (R2) 

0.8 (R2) 

1.0 (R2) 

1.1 (R2) 

1.2 (R2) 

1.2 (R2) 

1.2 (R2) 

1.3 (R2) 

1.3 (R2) 

1.5 (R2) 

 

Usually include* 

Usually include* 

Usually include* 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus in either panel (n=27) 

Urinary incontinence 

Obesity 

Cataract 

Attention deficit hyperactivity disorder 

Gastroesophageal reflux 

Chronic insomnia 

Dyslipidaemia (treated) 

Somatoform disorders 

Chronic/Allergic rhinitis  

Eczema 

Chronic urticarial (chronic hives) 

Chronic sinusitis 

Chronic gum disease 

Nicotine dependence 

Sexual dysfunction 

Edentulism 

Smoking 

Social deprivation and poverty 

Post-sepsis syndrome   

Treatment burden 

Benign cancers 

Infertility 

Side effects of medications 

Chronic cough 

Dizziness 

Treated cancer not requiring surveillance  

Sedentary lifestyle 

 

66.7 (R2) 

64.0 (R2) 

63.1 (R2) 

60.2 (R2) 

59.1 (R2) 

64.5 (R2) 

63.6 (R2) 

59.4 (R2) 

53.2 (R2) 

54.1 (R2) 

58.7 (R2) 

53.6 (R2) 

49.1 (R2) 

48.1 (R2) 

46.7 (R2) 

41.1 (R2) 

37.8 (R2) 

36.6 (R2) 

32.4 (R2) 

31.8 (R2) 

26.2 (R2) 

33.6 (R2) 

29.4 (R2) 

27.7 (R2) 

30.6 (R2) 

21.5 (R3) 

18.0 (R2) 

 

67.7 (R2) 

61.3 (R2) 

51.6 (R2) 

61.3 (R2) 

54.8 (R2) 

40.0 (R2) 

41.9 (R2) 

58.6 (R2) 

67.7 (R2) 

54.8 (R2) 

37.9 (R2) 

45.2 (R2) 

35.5 (R2) 

45.2 (R2) 

34.5 (R2) 

32.3 (R2) 

41.9 (R2) 

46.7 (R2) 

53.6 (R2) 

50.0 (R2) 

55.2 (R2) 

27.6 (R2) 

50.0 (R2) 

35.5 (R2) 

32.3 (R2) 

24.0 (R3) 

35.5 (R2) 

 

0.9 (R2) 

1.0 (R2) 

1.2 (R2) 

1.2 (R2) 

1.3 (R2) 

1.3 (R2) 

1.3 (R2) 

1.3 (R2) 

1.4 (R2) 

1.5 (R2) 

1.6 (R2) 

1.7 (R2) 

1.9 (R2) 

2.0 (R2) 

2.1 (R2) 

2.3 (R2) 

2.4 (R2) 

2.4 (R2) 

2.5 (R2) 

2.5 (R2) 

2.7 (R2) 

2.7 (R2) 

2.8 (R2) 

2.9 (R2) 

2.9 (R2) 

3.4 (R3) 

3.4 (R2) 

 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 

No consensus 
*  Consensus to ‘usually include’ in one panel and difficulty parameter across both panels ≤0.5

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJMED

 doi: 10.1136/bmjmed-2022-000247:e000247. 1 2022;BMJMED, et al. Ho ISS



 24 

Table S13: Differential item functioning (used to examine which condition-choice items were more likely to be endorsed by panelists with varying 

interest in different populations [4]) 

Subgroup Condition Group 1 (b 

parameter, logit) 

Group 0 (b 

parameter, logit) 

Z-statistic p-value 

Panelists specifically 

interested in 

multimorbidity in women 

(group1) versus those not 

specifically interested 

(group 0) 

Anaemia -0.6 -0.2 -0.7 0.51 

Depression -1.0 -1.8 0.9 0.35 

Anxiety 0.04 -0.1 0.3 0.78 

Dementia -1.9 -2.8 0.9 0.35 

Eating disorder -0.3 0.06 -0.5 0.62 

Osteoarthritis -1.5 -0.3 -1.5 0.14 

Osteoporosis 0.04 0.7 -1.2 0.25 

Connective tissue disease -2.6 -2.8 0.2 0.86 

Endometriosis 0.08 0.3 -0.3 0.78 

Chronic urinary tract infection 0.3 0.5 -0.4 0.71 

Polycystic ovary syndrome 0.9 0.9 -0.004 1.0 

Urinary incontinence 0.3 1.0 -1.2 0.25 

Uterus (womb) problems 1.0 1.0 0.004 1.0 

Panelists specifically 

interested in 

multimorbidity in 

children (group1) versus 

those not specifically 

interested (group 0) 

Anxiety -0.8 0.01 -0.9 0.37 

Depression -0.8 -1.7 1.0 0.32 

Drug/Alcohol misuse -0.8 -0.2 -0.7 0.50 

Eating disorder -0.2 0.02 -0.2 0.83 

Autism -0.8 0.8 -1.8 0.07 

Learning disability 1.4 1.5 -0.08 0.94 

Attention deficit hyperactivity disorder -0.2 1.4 -2.0 0.04 

Haematological cancers -1.8 -1.9 0.01 1.0 

Benign brain tumour 2.9 3.2 -0.4 0.65 

Epilepsy -1.0 -2.4 1.5 0.12 

Cystic fibrosis -1.8 -1.3 -0.5 0.61 

Congenital diseases -0.08 0.5 -0.7 0.46 

Asthma -1.8 -1.6 -0.2 0.84 

Panelists specifically 

interested in 

multimorbity in socially-

deprived populations 

(group1) versus those not 

specifically interested 

(group 0) 

Anxiety -0.7 0.4 -2.1 0.04 

Depression -1.5 -2.0 0.6 0.56 

Schizophrenia -1.5 -2.6 1.4 0.15 

Drug/Alcohol misuse -0.4 -0.2 -0.4 0.71 

Nicotine dependence 1.6 1.9 -0.6 0.52 

Post-traumatic stress disorder 0.3 0.4 -0.2 0.85 

Bipolar disorder -1.2 -1.1 -0.1 0.91 

Chronic liver disease -3.4 -3.0 0.4 0.69 

HIV/AIDS -2.0 -2.1 0.2 0.88 
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Subgroup Condition Group 1 (b 

parameter, logit) 

Group 0 (b 

parameter, logit) 

Z-statistic p-value 

Tuberculosis 0.07 0.01 0.1 0.91 

p-value larger than 0.05 indicates that there is no statistical difference between group 1 and group 0. A positive value for the z-statistic indicates that group 0 is more likely to endorse the 

condition than group 1.  
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Table S14: Level of endorsement of the condition-related items 

 

Condition Difficulty parameter (log(odds), 95% Confidence Interval) 

Professional panel Public panel Both panels combined 

System domain     

Cardiovascular diseases -4.2 (-6.1 to -2.2) -1.0 (-2.2 to 0.2) -2.8 (-3.8 to -1.8) 

Respiratory diseases -3.8 (-5.8 to -1.8) endorsed by all panelists -3.9 (-5.9 to -2.0) 

Neurological diseases -3.4 (-4.9 to -2.0) -1.5 (-2.9 to -0.03) -2.8 (-3.8 to -1.8) 

Metabolic and endocrine -2.7 (-3.7 to -1.7) -1.0 (-2.2 to 0.2) -2.2 (-3.0 to -1.4) 

Mental health -2.2 (-3.1 to -1.4) -0.2 (-1.1 to 0.8) -1.6 (-2.2 to -0.9) 

Haematological disorders -2.0 (-3.0 to -1.1) -1.0 (-2.2 to 0.2) -1.7 (-2.5 to -1.0) 

Cancers -1.9 (-2.7 to 1.2) -1.5 (-2.9 to -0.03) -1.8 (-2.4 to -1.1) 

Musculoskeletal diseases -1.6 (-2.3 to 1.0) -0.7 (-1.8 to 0.4) -1.4 (-2.0 to -0.8) 

Digestive diseases -1.1 (-1.8 to -0.4) -1.0 (-2.2 to 0.2) -1.0 (-1.6 to -0.4) 

Chronic infections -1.2 (-1.9 to -0.5) 0.3 (-0.6 to 1.1)* -0.7 (-1.2 to -0.2) 

Urogenital disorders -0.8 (-1.4 to -0.1) -0.7 (-1.8 to 0.4) -0.7 (-1.2 to -0.2) 

Eye diseases 0.05 (-0.5 to 0.6) 0.3 (-0.6 to 1.1)* 0.1 (-0.3 to 0.6)* 

Ear, Nose and Throat 

disorders 

0.3 (-0.2 to 0.8)* -0.2 (-1.1 to 0.8) 0.2 (-0.2 to 0.7)* 

Oral disorders 0.4 (-0.05 to 0.9)* 0.1 (-0.8 to 1.0)* 0.4 (-0.02 to 0.8)* 

Skin disorders 0.5 (0.02 to 1.0)* 0.1 (-0.8 to 1.0)* 0.4 (-0.02 to 0.9)* 

Mental health and 

behaviour disorders 

   

Dementia -2.4 (-3.4 to -1.5) -2.2 (-4.2 to -0.2) -2.3 (-3.2 to -1.5) 

Schizophrenia -1.7 (-2.4 to -1.0) -1.5 (-2.9 to -0.03) -1.6 (-2.2 to -1.0) 

Depression -1.5 (-2.3 to -0.7) 0.1 (-0.8 to 1.0) -0.9 (-1.5 to -0.4) 

Bipolar disorder -1.0 (-1.7 to -0.3) -1.5 (-2.9 to -0.03) -1.1 (-1.7 to -0.5) 

Anxiety -0.02 (-0.6 to 0.5) 1.2 (0.4 to 1.9) 0.4 (-0.08 to 0.8)* 

Drug/Alcohol misuse -0.2 (-0.7 to 0.4) 0.3 (-0.6 to 1.1)* -0.02 (-0.5 to 0.4) 

Eating disorder 0.1 (-0.5 to 0.6)* 0.3 (-0.6 to 1.1)* 0.2 (-0.3 to 0.6)* 

Post-traumatic stress 

disorder 

0.5 (-0.002 to 1.0)* 0.3 (-0.6 to 1.1)* 0.5 (0.05 to 0.9)* 

Dissociative or personality 

disorder 

0.7 (0.3 to 1.2) 0.4 (-0.4 to 1.3)* 0.7 (0.3 to 1.1) 

Chronic insomnia 1.0 (0.6 to 1.5) 1.9 (1.1 to 2.8) 1.3 (0.9 to 1.7) 

Autism 0.7 (0.2 to 1.2) -0.7 (-1.8 to 0.4) 0.5 (0.03 to 0.9)* 

Obsessive compulsive 

disorder 

0.5 (0.2 to 1.2)* 0.6 (0.2 to 1.4) 0.7 (0.3 to 1.1) 

Attention deficit 

hyperactivity disorder 

1.3 (0.8 to 1.7) 1.4 (0.7 to 2.2) 1.2 (0.8 to 1.6) 

Somatoform disorders 1.3 (0.9 to 1.8) 1.0 (0.2 to 1.7) 1.3 (0.9 to 1.7) 

Learning disability 1.5 (1.1 to 2.0) -0.4 (-1.4 to 0.6) 1.2 (0.8 to 1.5) 

Nicotine dependence 1.9 (1.5 to 2.3) 1.8 (1.0 to 2.5) 1.9 (1.5 to 2.3) 

Cardiovascular diseases    

Heart failure -3.4 (-4.9 to -2.0) -2.2 (-4.2 to -0.2) -3.1 (-4.3 to -2.0) 

Coronary heart diseases -2.7 (-3.7 to -1.7) -2.2 (-4.2 to -0.2) -2.6 (-3.5 to -1.6) 

Stroke -2.7 (-3.7 to -1.7) -2.2 (-4.2 to -0.2) -2.6 (-3.5 to -1.6) 

Peripheral artery diseases -1.5 (-2.2 to -0.9) -2.2 (-4.2 to -0.2) -1.6 (-2.2 to -0.9) 

Arrhythmia -0.4 (-1.0 to 0.2) -0.6 (1.7 to 0.5) -0.4 (-0.9 to 0.1) 

Heart valve disorders -0.3 (-0.8 to 0.2) endorsed by all panelists -1.6 (-2.3 to -0.9) 

Venous thrombotic disease -0.3 (-0.8 to -0.3) -2.2 (-4.2 to -0.2) -0.5 (-1.0 to -0.003) 

Hypertension (treated) -0.1 (-0.6 to 0.4) 1.2 (0.4 to 2.0) 0.3 (-0.1 to 0.7)* 
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Hypertension (untreated) 0.4 (-0.05 to 0.9)* 0.4 (-0.4 to 1.3)* 0.4 (-0.1 to 0.9)* 

Aneurysm 0.6 (0.05 to 1.1) -2.2 (-4.2 to -0.2) 0.5 (0.1 to 0.9)* 

Dyslipidaemia (treated) 1.0 (0.6 to 1.5) 1.9 (1.1 to 2.7) 1.3 (0.9 to 1.7) 

High cholesterol 

(untreated) 

1.4 (0.9 to 1.8) 0.4 (-0.4 to 1.3)* 1.2 (0.8 to 1.5) 

Disorders of the blood    

Anaemia -0.2 (-0.7 to 0.4) -2.2 (-4.2 to -0.2) -0.4 (-0.9 to 0.08) 

Cancers    

Solid organ cancers -1.9 (-2.6 to -1.1) endorsed by all panelists -2.0 (-2.7 to -1.3) 

Haematological cancers -1.7 (-2.5 to -1.0) endorsed by all panelists -1.9 (-2.6 to -1.2) 

Metastatic cancers -1.3 (-1.9 to -0.6) -2.2 (-4.2 to -0.2) -1.3 (-1.9 to -0.7) 

Melanoma -0.8 (-1.5 to -0.2) endorsed by all panelists -1.1 (-1.7 to -0.5) 

Treated cancers requiring 

surveillance 

-0.04 (-0.6 to 0.5) 0.03 (-1.0 to 1.1)* 0.01 (-0.5 to 0.5)* 

Benign cerebral tumours 0.3 (-0.2 to 0.9)* 0.3 (-0.7 to 1.3)* 0.4 (-0.1 to 0.8)* 

Non-melanoma skin 

cancers 

1.6 (1.2 to 2.0) -0.1 (-1.0 to 0.9) 1.3 (0.9 to 1.7) 

Benign cancers 3.2 (2.7 to 3.7) 1.3 (0.5 to 2.1) 2.7 (2.3 to 3.1) 

Treated cancer not 

requiring surveillance 

3.4 (2.9 to 4.0) 3.1 (2.1 to 4.1) 3.4 (2.9 to 3.9) 

Neurological diseases    

Parkinson’s disease -3.0 (-4.2 to -1.8) -2.2 (-4.2 to -0.2) -2.8 (-3.8 to -1.8) 

Epilepsy -2.1 (-2.9 to -1.3) endorsed by all panelists -2.2 (-3.0 to -1.4) 

Multiple sclerosis -1.8 (-2.5 to -1.1) endorsed by all panelists -1.9 (-2.6 to -1.2) 

Paralysis -0.9 (-1.5 to -0.3) -1.4 (-2.9 to 0.01) -0.9 (-1.4 to -0.4) 

Transient ischaemic attack -0.1 (-0.6 to 0.4) -2.2 (-4.2 to -0.2) -0.4 (-0.8 to 0.1) 

Chronic primary pain 0.2 (-0.3 to 0.8)* 0.003 (-1.0 to 1.1)* 0.2 (-0.2 to 0.7)* 

Peripheral neuropathy 0.5 (-0.02 to 1.0)* -2.2 (-4.2 to -0.2) 0.1 (-0.3 to 0.6)* 

Sleep apnoea 0.5 (-0.3 to 1.0)* 0.6 (-0.2 to 1.4) 0.6 (0.2 to 1.0) 

Migraine 0.5 (0.1 to 1.1)* 1.3 (0.5 to 2.1) 0.8 (0.4 to 1.2) 

Metabolic and endocrine 

disorders 

   

Diabetes -3.4 (-4.9 to -2.0) endorsed by all panelists -3.5 (-4.9 to -2.1) 

Cystic fibrosis -1.2 (-1.8 to -0.6) -2.2 (-4.2 to -0.2) -1.3 (-1.9 to -0.7) 

Thyroid disorders -0.3 (-0.9 to 0.3) -0.7 (-1.8 to 0.4) -0.3 (-0.8 to 0.2) 

Addison’s disease -0.6 (-1.3 to 0.1) -1.7 (-3.8 to 0.3) -0.8 (-1.4 to 0.1) 

Malnutrition 1.4 (0.9 to 1.8) -0.1 (-1.0 to 0.9) 1.1 (0.7 to 1.5) 

Musculoskeletal diseases    

Connective tissue disease -3.4 (-4.8 to -2.0) -1.4 (-2.9 to 0.01) -2.3 (-3.1 to -1.5) 

Osteoarthritis  -0.5 (-1.0 to 0.1) -0.7 (-1.8 to 0.4) -0.5 (-1.0 to 0.04) 

Long-term musculoskeletal 

impairment due to injuries 

0.01 (-0.5 to 0.6)* 0.6 (-0.3 to 1.6) 0.2 (-0.3 to 0.7)* 

Gout 0.2 (-0.3 to 0.7)* 0.8 (-0.009 to 1.6) 0.4 (0.01 to 0.9)* 

Chronic low back pain 0.5 (-0.1 to 1.0)* 1.6 (0.7 to 2.4) 0.8 (0.3 to 1.2) 

Osteoporosis 0.6 (0.2 to 1.1) -0.2 (-1.1 to 0.8) 0.5 (0.08 to 0.9)* 

Respiratory diseases    

Chronic obstructive 

pulmonary disease 

-3.4 (-4.8 to -2.0) -2.2 (-4.2 to -0.2) -3.1 (-4.2 to -1.9) 

Asthma -1.5 (-2.2 to -0.9) 0.2 (-1.1 to 0.8) -1.1 (-1.7 to -0.6) 

Bronchiectasis -0.7 (-1.3 to 0.001) -1.1 (-2.6 to 0.4) -0.7 (-1.3 to -0.1) 

Post-acute COVID-19 0.4 (-0.2 to 0.9)* -0.6 (-1.9 to 0.6) 0.2 (-0.3 to 0.7)* 

Chronic/Allergic rhinitis 1.6 (1.2 to 2.0) 0.6 (-0.2 to 1.4) 1.4 (1.0 to 1.8) 
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Infectious diseases    

HIV/AIDS -1.7 (-2.5 to -1.0) -1.0 (-2.2 to 0.2) -1.5 (-2.2 to -0.9) 

Chronic Lyme disease -0.1 (0.7 to 0.5) 0.2 (-0.9 to 1.2)* -0.03 (-0.5 to 0.5) 

Tuberculosis 0.2 (-0.3 to 0.7)* -1.0 (-2.2 to 0.2) 0.07 (-0.4 to 0.5)* 

Digestive diseases    

Chronic liver diseases -3.4 (-4.8 to -2.0) endorsed by all panelists -3.5 (-4.9 to -2.1) 

Inflammatory bowel 

disease 

-1.8 (-2.5 to -1.0) endorsed by all panelists -1.9 (-2.6 to -1.2) 

Pancreatic disease -0.4 (-1.0 to 0.1) -2.2 (-4.2 to -0.2) -0.7 (-1.2 to -0.1) 

Peptic ulcer 0.4 (-1.0 to 0.9)* -0.4 (-1.4 to 0.6) 0.3 (-0.2 to 0.7)* 

Irritable bowel syndrome 0.9 (0.4 to 1.4) 0.1 (-0.8 to 1.0)* 0.8 (0.4 to 1.2) 

Gall bladder disorders 1.1 (0.6 to 1.5) 0.5 (-0.3 to 1.4)* 1.0 (0.6 to 1.4) 

Gastroesophageal reflux 1.3 (0.9 to 1.7) 1.3 (0.5 to 2.1) 1.3 (0.9 to 1.7) 

Diverticulosis 1.8 (1.4 to 2.3) 0.1 (-0.8 to 1.0)* 1.5 (1.1 to 1.9) 

Urogenital diseases    

Chronic kidney disease -2.7 (-3.7 to -1.7) endorsed by all panelists -2.8 (-3.8 to -1.8) 

End-stage kidney disease -1.9 (-2.6 to -1.1) endorsed by all panelists -2.0 (-2.7 to -1.2) 

Endometriosis 0.3 (-0.2 to 0.8)* -0.7 (-2.0 to 0.5) 0.1 (-0.3 to 0.6)* 

Chronic urinary tract 

infection 

0.5 (-0.05 to 1.0)* -0.6 (-1.7 to 0.4) 0.3 (-0.1 to 0.8)* 

Polycystic ovary syndrome 0.9 (0.5 to 1.4) -0.6 (-1.7 to 0.5) 0.7 (0.2 to 1.1) 

Urinary incontinence 0.9 (0.4 to 1.3) 0.6 (-0.2 to 1.4) 0.9 (0.5 to 1.3) 

Uterine (womb) problems 1.1 (0.6 to 1.5) -0.2 (-1.1 to 0.8) 0.8 (0.4 to 1.2) 

Prostatic hypertrophy 1.1 (0.7 to 1.6) -1.0 (-2.2 to 0.2) 0.7 (0.3 to 1.2) 

Kidney or bladder stones 1.5 (1.1 to 2.0) 0.1 (-0.8 to 1.0)* 1.2 (0.8 to 1.6) 

Sexual dysfunction 2.0 (1.5 to 2.4) 2.3 (1.5 to 3.2) 2.1 (1.7 to 2.5) 

Infertility 2.7 (2.2 to 3.2) 2.8 (1.9 to 3.7) 2.7 (2.3 to 3.1) 

Skin disorders    

Psoriasis 0.4 (-0.05 to 0.9)* 0.8 (-0.009 to 1.6) 0.6 (0.2 to 1.0) 

Eczema  1.6 (1.1 to 2.0) 1.3 (0.5 to 2.1) 1.5 (1.2 to 1.9) 

Chronic urticarial 1.4 (0.9 to 1.8) 2.1 (1.3 to 2.9) 1.6 (1.2 to 2.0) 

Eye diseases    

Vision impairment that 

cannot be corrected with 

glasses 

0.05 (-0.5 to -0.6)* 0.3 (-0.6 to 1.1)* 0.1 (-0.3 to 0.6)* 

Glaucoma  0.7 (0.2 to 1.1) 0.5 (-0.3 to 1.3)* 0.7 (0.3 to 1.1) 

Cataract 1.0 (0.6 to 1.5) 1.4 (0.7 to 2.2) 1.2 (0.8 to 1.6) 

ENT disorders    

Hearing impairment that 

cannot be corrected with 

hearing aids 

0.4 (-0.1 to -0.9)* 0.3 (-0.6 to 1.1)* 0.4 (-0.02 to 0.8)* 

Meniere’s disease 0.6 (0.1 to 1.1) 0.4 (-0.4 to 1.3)* 0.5 (0.2 to 1.0)* 

Chronic sinusitis 1.6 (1.1 to 2.0) 1.8 (1.0 to 2.5) 1.7 (1.3 to 2.0) 

Oral disorders    

Chronic gum disease 1.3 (0.9 to 1.7) 2.3 (1.4 to 3.1) 2.0 (1.6 to 2.4) 

Edentulism 1.9 (1.5 to 2.3) 2.4 (1.6 to 3.3) 2.3 (1.9 to 2.7) 

Congenital and 

chromosomal abnormalities 

0.5 (-0.003 to 1.0)* -1.0 (-2.2 to 0.2) 0.2 (-0.2 to 0.7)* 

Risk factors/Symptoms/ 

Behaviour 

   

Obesity 1.0 (0.5 to 1.4) 1.0 (0.2 to 1.7) 1.0 (0.6 to 1.4) 

Physical disability 1.5 (1.1 to 2.0) 0.3 (-0.6 to 1.1)* 1.3 (0.9 to 1.6) 
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Lower difficulty parameter estimates indicate more frequent endorsement of items. Here we classified the numbers to three levels— ≤0 (in bold) 
indicates strongly endorsed, 0-0.5 indicates endorsed (*), and >0.5 indicates infrequently endorsed [5, 6] 

  

Smoking 2.5 (2.0 to 2.9) 1.9 (1.1 to 2.7) 2.4 (2.0 to 2.8) 

Social deprivation or 

poverty 

2.5 (2.1 to 3.0) 1.7 (0.9 to 2.5) 2.4 (2.0 to 2.8) 

Post-sepsis syndrome 2.8 (2.3 to 3.3) 1.4 (0.5 to 2.2) 2.5 (2.1 to 2.9) 

Treatment burden 2.8 (2.4 to 3.3) 1.5 (0.4 to 2.3) 2.5 (2.2 to 2.9) 

Dizziness 2.9 (2.4 to 3.4) 2.4 (1.6 to 3.3) 2.9 (2.4 to 3.4) 

Side effects of medicines 3.0 (2.5 to 3.4) 1.5 (0.4 to 2.3) 2.8 (2.4 to 3.2) 

Chronic cough 3.1 (2.6 to 3.6) 2.3 (1.4 to 3.1) 2.9 (2.5 to 3.3) 

Sedentary lifestyle 3.8 (3.3 to 4.4) 2.3 (1.4 to 3.1) 3.4 (3.0 to 3.9) 
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