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ABSTRACT
Objectives: To develop the International Association for Disability and Oral Health Universal Case Mix Tool (iADH UCMT) 
that rates case complexity in the delivery of oral healthcare.
Methods: A modified e-Delphi survey sought consensus on the content of a universal Case Mix Tool to rate the degree of adapta-
tion over and above that required for the general population, with respect to time, resources and/or expertise necessary to provide 
high-quality care and equitable outcomes. The survey consisted of candidate domains, ratings and descriptors, following a scop-
ing review of the literature. The consensus threshold was set a priori at ≥ 75% agreement. Expert agreement was sought on both 
content and wording, and free text comments were subsequently used to refine the exact wording of each domain and descriptor. 
A consensus meeting followed to rate descriptors for cultural acceptability and clarity, using 5-point Likert scales. Terms were 
aligned linguistically to ensure consistency across domains, scores and descriptors, and a glossary of definitions was refined.
Results: From the 70 registrants, 40 completed the survey (participation rate 59.7%). Respondents demonstrated a high level 
of agreement regarding the appropriateness of the seven domains, with agreement ranging from 90% to 100%. Consensus for 
rating descriptors was also high (85%–95%). Twenty-seven panellists and five development team members attended the con-
sensus meeting, where cultural acceptability (means ranged from 4.6 to 4.8) and clarity (means ranged from 4.2 to 4.7) were 
demonstrated across domains. This consensus process produced an iADH Universal Case Mix Tool consisting of seven domains: 
Communication; Dental behaviour support; Medical status; Risk factors for oral disease and dysfunction; Autonomy; Legal and 
ethical barriers; and, Access to adapted care at the services, systems and policies level. Each Domain has four possible ratings to 
reflect the degree of adaptation required with respect to time, resources and/or expertise necessary to provide high-quality care 
and equitable outcomes. The domains, ratings and descriptors were found to be appropriate, clear and culturally acceptable.
Conclusions: An international panel developed a Universal Case Mix Tool to rate complexity in the delivery of oral health care. 
Acceptable content validity was confirmed, and further psychometric testing is planned.
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1   |   Introduction

Inequality in health is unfair, unjust and unnecessary. People 
living with disabilities, vulnerable older people and those ex-
periencing disadvantage have poorer oral health compared 
to the general population, in part attributable to reliance on 
ill-adapted and underfunded oral healthcare services [1–3]. 
These patient groups depend on the ability of oral healthcare 
services to accommodate their specific needs in order to de-
liver high-quality, appropriate treatment. Such adaptations 
often necessitate additional training, expertise, equipment 
and time, leading to increased costs for healthcare provid-
ers [4].

Healthcare providers and policy makers have difficulty iden-
tifying who requires additional support to access appropriate 
high-quality healthcare, and identifying what factors add to 
case complexity in the delivery of healthcare [5]. Initiatives to 
promote access to care are undermined by the lack of a specified 
target population or by purely medical definitions of disability 
and disadvantage [6]. To ensure that healthcare is optimised and 
personalised to the patient's needs, it is necessary to explicitly 
identify these needs. In terms of policy, epidemiology and health 
economics, the lack of identification is inefficient and untenable. 
Moreover, in terms of access to care, it is inequitable [7].

Regarding oral healthcare, a number of countries have addressed 
this problem by developing or adapting Case Mix Tools (CMT) 
to describe the complexity of the provision of dental treatment 
for patients with disabilities and disadvantages [4, 8, 9]. In par-
ticular, CMTs have been used to justify financial resource allo-
cation and to commission services locally [10–12]. CMTs could, 
however, have much wider use; for example, they could identify 
the adaptations needed for oral health care and service provi-
sion, support data-driven policy and planning, justify resource 
allocation for both continuing and undergraduate education, 
quantify and qualify the need for adjuncts such as sedation or 
general anaesthesia services, and provide practical criteria for 
patient referral across primary, secondary and tertiary services 
[8]. Additionally, if a universal CMT were available, it could 
standardise the description of care needs in clinical research, 
improve inclusivity for disadvantaged and disabled groups, and 
enhance the reproducibility and impact of research into adapted 
care solutions.

Despite their potential for global impact, extant tools tend to be 
specific to the cultural and legal contexts of the source countries 
within which they were developed or adapted. A universal CMT, 
designed for use across regions and countries, could disperse 
these potential benefits globally. The International Association 
for Disability & Oral Health (iADH), as a global champion for 
equitable access to high-quality oral healthcare, is positioned to 
harness global expertise for this purpose. This study details the 
development and content validation of the iADH Universal Case 
Mix Tool (UCMT) using the Delphi approach with representa-
tion from low, middle- and high-income countries. The aim of 
this study was to develop the iADH Universal Case Mix Tool 
(UCMT) using a modified e-Delphi method with international 
representation. The question answered was: Which Domains, 
Ratings and Descriptors should be included in a Universal Case 
Mix Tool, as agreed by an international group of experts?

2   |   Methods

2.1   |   Design

A modified e-Delphi was employed, following a predefined pro-
tocol. The Delphi technique involves a process of gathering the 
opinions of experts to generate consensus on a topic [13]. In a 
modified Delphi, the process begins with structured materials 
on which experts provide comments [14]. This was achieved 
by the survey development panel (DF, GM, CMGP, AD, CM), 
who reviewed extant CMTs and related literature to develop 
a Prototype UCMT to present to the Delphi panel. Experts re-
sponded individually to an online survey and participated col-
lectively in an online consensus meeting.

2.2   |   Ethical Issues

Ethical approval was secured by the CIEIS Reina Fabiola 
Research Ethics Committee, Universidad Católica de Córdoba, 
Argentina, with a registration number ODON20230906bP. 
Consent was obtained from all participants. Data were managed 
and maintained in line with this approval.

2.3   |   Survey Development

Using the results of a scoping review study [15], the develop-
ment panel identified published CMTs. Next, they aggregated 
the CMTs' constituent domains by similarity (along with 
their ratings and descriptors) across studies (see Supporting 
Information 1 for details). This was undertaken in the follow-
ing way. Domains that were felt to cover shared concepts, for 
example, the domains Ability to cooperate [9], Cooperation and 
Need for sedation, general anaesthesia (GA) or other facilitatory 
techniques [4], were extracted from published CMTs, and their 
ratings were aggregated for cross-referencing and discussion by 
the development panel. The panel refined each domain in this 
way. The development team then reviewed all domains for cov-
erage to explore areas that were not covered by the published 
tools. Domains were then specified according to additional time, 
resources and expertise required. Ratings and descriptors were 
agreed upon under each domain, with reference to extant scores 
and descriptors from the source CMTs, where possible. The 
domains were thus defined and refined by the whole panel for 
coverage and consistency. This led to a Prototype UCMT with a 
conceptual and rating framework that was put to evaluation by 
the Delphi panel in the online survey.

2.4   |   Recruitment

A panel of experts in the practice, teaching, research and/
or commissioning of Special Care Dentistry was formed, 
adopting purposive and snowballing sampling techniques. 
Experts volunteering to take part in the panel were asked 
basic demographics so that the research team could assess 
the demographic spread of participants across gender, age and 
geography. Selection criteria were: a. Willingness to partici-
pate; and b. Dental or related professional with expertise in 
practice, teaching, research, or commissioning of Special Care 
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Dentistry. Experts were recruited from national member or-
ganisations of iADH. The registrant country was considered 
according to World Bank Income Classification to optimise 
coverage across high-, middle- and low-income countries. 
Expertise was established by registrants' responses to, and 
elaboration on, four questions: Do you provide clinical Special 
Care Dentistry? Do you have experience in commissioning 
Special Care Dentistry? Do you have experience as an educator 
in Special Care Dentistry? Do you have experience in research 
related to Special Care Dentistry? There were no firm quotas or 
proportions driving selection. Rather, this was to ensure opti-
mal distribution of registrants across these criteria. Two au-
thors reviewed the list of n = 67 registrants and felt that n = 64 
were eligible to be retained in the sample (two exclusions were 
duplicate registrations and one was a person whose close ties 
to the project disqualified him as a panellist). Sample size was 
expected to be about 60 participants, well above the minimum 
expected for agreement processes with largely homogenous 
samples [16]. The recruitment window extended over 45 days, 
at which time the point of diminishing returns from addi-
tional registration against the risk of registrants falling from 
the study was considered to have passed.

2.5   |   Data Collection and Agreement Threshold

Registrants who had been selected following sampling were 
invited to participate in the online Delphi survey and pro-
vided basic demographic data (Sept 2023). Data collection was 
planned for up to three rounds and a final consensus meeting. 
Two weeks were given for responses between rounds. SPSS 
was used for data analysis. Responses were analysed using 
descriptive statistics regarding the proportion of agreement 
for each item. A dichotomous variable (agree/disagree) was 
used to categorise responses. Since there is no universally 
agreed upon level of consensus for the Delphi process [17], 
consensus was set a priori using a percentage-based approach 
of ≥ 75% agreement. Open-ended responses were analysed 
by aggregating responses under each domain and potentially 
modifying the wording of the Prototype UCMT to integrate 
panellist input.

2.6   |   Delphi Survey Tool and Consensus Meeting

The Delphi survey was accessed through an anonymous link. 
The survey instrument consisted of two sections. Firstly, regard-
ing Domains, participants were presented with the list of the 
Prototype UCMT domains, ratings and descriptors. They were 
asked the following question: Do you agree that this Domain is 
appropriate for the iADH Case Mix Tool? The options were either 
to agree or disagree. Participants were encouraged to utilise free 
text to suggest modifications to domains. They were also invited 
to include their own domains. Secondly, respondents rated their 
agreement with the Prototype UCMT ratings and descriptors 
for each domain by answering the question Do you agree that 
Scoring descriptions are appropriate? Participants were encour-
aged to provide free text input to suggest modifications to the 
descriptors. Modifications were aggregated and assimilated by 
the development panel, and a second version of the Prototype 
UCMT was agreed upon.

In March 2024, the Delphi participants were invited to attend a 
consensus meeting online with five development team members. 
At the consensus meeting, the second version of the Prototype 
UMCT was presented and respondents were asked to rate each 
domain for cultural acceptability (Does this item and its descrip-
tors seem culturally acceptable to you in your context?) and clarity 
(How clear are the terms used in this item and its descriptors to 
you?) using 5-point Likert scales ranging from very acceptable to 
very unacceptable, and very clear to very unclear, respectively. 
Free text comments were gathered, and the discussion was re-
corded. All comments were later discussed and integrated by the 
development team as appropriate. Terms were aligned linguisti-
cally to ensure consistency across domains, scores and descrip-
tors, and a list of definitions was finalised.

3   |   Results

3.1   |   Prototype Universal Case Mix Tool

The Prototype UCMT consisted of seven domains: 
Communication/Behaviour support/Medical status/Risk factors 
for oral disease and dysfunction/Access to adapted care at the 
services, systems and policies level/Dependency/and Legal and 
ethical barriers. Each domain had four qualitative rating options 
in relation to the additional time, resources, and/or expertise 
necessary to adapt care for an individual patient (None/Minor/
Moderate/Major). Descriptors were provided for each rating to 
aid in the differentiation between levels. A glossary of terms was 
developed to ensure universal clarity.

3.2   |   Panel Characteristics

Following the removal of duplicate registrations, 64 registrants 
were invited to participate in the online Delphi process after 
sampling. Forty participants completed the Delphi survey (par-
ticipation rate = 62.5%). Of these, 26 (65.0%) were female and 14 
were male. Regarding age, 16 were 30–40 years old (40.0%), 14 
(35.0%) were aged 40–50 and 10 (25.0%) were 50 years or older. 
Respondents came from all World Bank regions apart from Sub-
Saharan Africa (SSA): n = 16 from East Asia and Pacific (EAP); 
n = 10 from Europe and Central Asia (ECA); n = 8 from North 
America (NAM); n = 4 from Latin America and the Caribbean 
(LAC); n = 1 from Middle East and North Africa (MENA); n = 1 
from South Asia (SAR). The distribution of World Bank Income 
Classification category across the panel was as follows: High 
income n = 28; Upper middle income n = 11; Lower middle in-
come n = 1. This was clearly skewed towards higher-income 
regions relative to the natural distribution globally. Figure 1 il-
lustrates the distribution of respondents and development panel 
to demonstrate the international reach of those involved (credit: 
mapch​art.​net). Thirty-nine reported that they provide clinical 
Special Care Dentistry (SCD). Of these, 12 participants (31.6%) 
reported 10 or fewer years' experience in SCD, 14 (36.9%) re-
ported 10–20 years and 12 (31.6%) reported more than 20 years 
(two non-respondents). Over a third of participants reported pro-
viding care for patients of all ages (37.5%, n = 15); 45.0% (n = 18) 
for adult patients only; 10.0% (n = 4) for both adults and chil-
dren; and 7.5% (3) for child patients only. Twenty-four respon-
dents (60.0%) reported that they had experience commissioning 
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SCD services. A wealth of experience was reported, including 
the setting up of national and regional SCD services, university 
services, general anaesthesia services, or registering SCD as a 
registerable specialty in their country of origin. Thirty-four 
respondents (85.0%) reported that they had experience in SCD 
education at the postgraduate or undergraduate level, and 35 
(n = 87.5%) reported experience in research related to SCD.

3.3   |   Round 1 and Refinement

Participant ratings demonstrated a high proportion of agree-
ment regarding the appropriateness of the seven domains, with 
agreement ranging from 90% to 100% (see Table 1). Qualitative 
analysis of free text data led to the modification of one Domain 
name (‘Dependency’ was removed and changed to ‘Autonomy’). 
The order of the Domains also changed. Three further panel-
generated domains were suggested: ‘Complexity’, ‘Compliance’ 
and ‘Social/Environmental’ context. These were mapped to 

existing domains by the development panel, illustrating that 
these concepts were covered by existing domains. Participant 
ratings also demonstrated a high proportion of agreement re-
garding the appropriateness of the rating descriptors for each 
domain, with agreement ranging from 85% to 95% (see Table 1). 
Based on qualitative responses, significant changes to the word-
ing of all rating descriptors were also made without changing 
the conceptual basis of each. Given the high level of consensus at 
Round 1, the Delphi progressed directly to a consensus meeting, 
without further rounds.

3.4   |   Consensus Meeting and Refinement

Twenty-seven panellists attended the consensus meeting. Of the 
23 attendees with available data, 13 were female (56.2%) and 
34.5% were aged over 50. All but one reported being involved 
in the clinical care of people with disabilities. Participants in-
cluded six from Malaysia, and three each from Canada, Spain 
and the United States. The domains, ratings and descriptors of 
each domain were discussed at length. Detailed comments and 
questions were discussed in real time and recorded for integra-
tion into each domain. Further changes were made to the word-
ing of descriptors for all the domains at the consensus meeting. 
Each domain rated highly for cultural acceptability and clarity 
(Table 2). Table 3 presents the domains, ratings and descriptors 
arising from this process and that subsequently made up the 
iADH UMCT. This is expanded in Supporting Information  2, 
where the full iADH Universal Case Mix Tool and Glossary of 
terms are presented.

4   |   Discussion

4.1   |   Summary of Main Findings

This study was undertaken to develop the iADH Universal Case 
Mix Tool (iADH UCMT) to rate case complexity in the delivery 
of oral healthcare. This objective was achieved using a single 

FIGURE 1    |    Distribution of panellists and research team.

TABLE 1    |    Round 1 consensus (threshold = 75%).

Domain 
appropriate

Rating 
descriptor

n % n %

1. Communication 40 100 38 95.0

2. Behaviour Support 40 100 32 80.0

3. Medical status 40 100 34 85.0

4. Risk factors for oral disease 
and dysfunction

38 95.0 34 85.0

5. Access to adapted care at the 
services, systems and policies 
level

36 90.0 35 87.5

5. Dependency 37 92.5 36 90.0

6. Legal and ethical issues 40 100 34 85.0
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survey round and a consensus meeting. The iADH UCMT con-
sists of seven appropriate, clear and culturally acceptable do-
mains and descriptors. The tool was constructed systematically 
and iteratively between expert and development panels. The 
panel of 40 international experts agreed that together, these do-
mains cover the concept of complexity in delivering oral health-
care. The Delphi panel, therefore, provides a strong conceptual 
basis and valid content in a case mix tool.

4.2   |   Findings in Context of Extant Literature

The UCMT is the first case mix tool specifically designed for uni-
versal adoption across multiple purposes in multiple regions. It 
covers typical domains used to rate complexity across France, 
UK, Scotland, Canada and Australia [4, 9, 18, 19]. Together, 
these tools cover anxiety, need for sedation, ability to cooperate, 
medical history, oral risk factors, communication skills, ability 
to consent, cognitive autonomy, physical independence and ad-
ministrative burden [15]. These domains naturally align closely 
with those of the iADH UCMT, which incorporated and often 
redefined domains found across existing tools. This gave the 
research team an opportunity to update the concepts and terms 
within older oral case mix tools, based on current concepts of 
disability and function, shifting legal frameworks and innova-
tions in clinical concepts [20–22]. Thus, the UCMT builds on 
the strengths of existing tools to serve a wide range of purposes 
for the widest spectrum of people.

4.3   |   Conceptual Framework and Scoring

The UCMT assesses case complexity based on the additional time, 
resources and expertise needed to provide high-quality, equita-
ble oral healthcare. It includes seven domains, the first of which 
is Communication. Complexity arises from communication 
impairments affecting diagnosis, pain management, consent, 

behaviour support and therapeutic alliance. Adaptations, such 
as using technology or human aids, require expertise and time. 
The second domain is Dental Behaviour Support. Many patients 
benefit from a spectrum of non-pharmacological, pharmacolog-
ical and physical supports in order to accept and participate in 
care [20]. The selection of specific techniques carries huge im-
plications for resource allocation, complexity of care and skill 
mix. Medical Status reflects complexities due to current medi-
cal or psychiatric status that require additional investigations, 
hospital-level care, or collaboration with the wider medical 
team. The fourth domain, Risk factors for oral disease and dys-
function, covers a wide range of biological, sensorimotor and 
behavioural attributes, from dysphagia to support for oral hy-
giene, which necessitate adaptations for effective care. The fifth 
domain, Autonomy, relates to the patient's degree of indepen-
dence in accessing care, particularly in relation to the need for 
caregiver intervention and accompaniment. Elements include 
the ability to recognise the need for care, transport issues, ad-
ministrative support, need for domiciliary care, etc. The Legal 
and ethical barriers domain recognises the time, communica-
tion skills and knowledge that underpin the complex ethical 
processes required to assure patient autonomy. For example, 
this includes time spent in consultation with third parties in-
volved in supported decision making, difficulties identifying the 
financial status of some patients, or the necessity to consult with 
guardians, advocates, or seek the opinion of a court of law or 
a multi-professional team. The final domain relates to the pa-
tient's difficulty in accessing adapted care at the services, systems 
and policies level. Availability, physical accessibility, financial 
accessibility and accommodation of services are considered, as 
these factors increase complexity for the professional attempting 
to provide care for complex patients.

Ratings are qualitative with four rating options for each domain 
to indicate the level of complexity (no adaptation, minor adap-
tation, moderate adaptation and major adaptation required). 
Each domain is rated independently, as the domains are concep-
tually independent of each other. A rating of major adaptation 
needed in just one domain may imply, for example, that special-
ist services are required despite having no problems in any other 
domains. On the contrary, a minor score in multiple domains 
may imply a level of adaptation that is appropriate for general 
practice. Therefore, ratings in the UCMT are not intended to 
be routinely summed to give a summative score. This approach 
aligns with the French case mix tool [4], emphasising domain-
specific adaptation, unlike the British Dental Association Case 
Mix tool, which was originally summed for banding purposes 
[9]. However, because the UCMT is designed to work across pur-
poses and regions, its specific application, of course, will depend 
on local needs. For example, what constitutes complexity for 
specialist service planning purposes will differ from cut-offs for 
patient allocation in undergraduate clinics. Similarly, rating can 
be undertaken prospectively or retrospectively (e.g from treat-
ment records), as needed.

4.4   |   Application and Future Research

The UCMT can be used for many reasons, including justification 
of financial or human resources, costing service delivery, com-
missioning and development of referral pathways [10, 11], as well 

TABLE 2    |    Cultural acceptability and clarity of domains.

Domain

Mean score (standard 
deviation)

Cultural 
acceptability Clarity

1. Communication (n = 26) 4.73 (0.45) 4.69 (0.47)

2. Dental Behaviour Support 
(n = 25)

4.60 (0.65) 4.20 (0.87)

3. Medical status (n = 23) 4.65 (0.65) 4.30 (0.63)

4. Risk Factors of oral 
disease and dysfunction 
(n = 23)

4.52 (0.66) 4.41 (0.59)

5. Autonomy (n = 23) 4.78 (0.42) 4.70 (0.47)

6. Legal and ethical barriers 
(n = 24)

4.75 (0.53) 4.71 (0.55)

7. Access adapted care 
(n = 23)

4.64 (0.66) 4.59 (0.66)
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as identifying patients requiring specialist referral, or research 
selection criteria. This list is not exhaustive. A web-app (avail-
able at https://​play.​google.​com/​store/​​apps/​detai​ls?​id=​com.​penta.​
iadhm​ixtool) and related training tools are currently being tested 
by the iADH to support its use. Research into the psychometric 
properties of CMTs reveals mixed attributes despite broad simi-
larities across tools [4, 23]. This means that research is needed to 
empirically confirm the assumed conceptual model of the UCMT, 
as well as its underlying dimensionality and the independence of 
each domain. Further research is ongoing to explore criterion 
and construct validity, as well as agreement within and between 
practitioners using the iADH UCMT, and will be shared in due 
course.

4.5   |   Strengths and Weaknesses

The universal development of the iADH uCMT was limited due 
to challenges in building the panel. It was impossible to achieve 
participation from experts in sub-Saharan Africa and low-income 
countries. This likely reflects a dearth of potential participants 
with the opportunity to participate in such countries, using the 
recruitment techniques applied. Further efforts are needed to 
enhance engagement. The strength of this study comes from the 
international participation of experts, many of whom had devel-
oped CMTs in the past, and the fact that the UCMT builds on sig-
nificant groundwork invested in developing (and identifying) the 
source tools. Despite the international reach and focus on cultural 
suitability, the use of a single language is restrictive. While every 
effort has been made to address variation in regional, national 
and local administrative systems, healthcare infrastructure, legal 
frameworks, social norms, etc., they are bound to challenge the 
standardised application of the tool.

5   |   Conclusions

An experienced, international panel developed the International 
Association for Disability and Oral Health Universal Case Mix 
Tool. This tool demonstrates content validity by covering seven 
domains: Communication, Dental behaviour support, Medical sta-
tus, Risk factors for oral disease and dysfunction, Autonomy, Legal 
and ethical barriers, and Access to adapted care at the services, sys-
tems and policies level. Each domain is represented by a single item 
with four rating options reflecting the degree of adaptation over 
and above that required for the general population, with respect to 
time, resources and/or expertise necessary to provide high-quality 
care and equitable outcomes. Ratings are based on the practi-
tioner's own assessments, in consideration of the patient's personal 
context, social environment and their local services. The domains, 
ratings and descriptors were found to be appropriate, clear and cul-
turally acceptable. Further research is being undertaken to ensure 
the tool meets the needs of potential users.

Author Contributions

Conception: G.M., D.F., A.D., C.M. Design: G.M., C.M.G.P., D.F., C.M., 
A.D. Data collection: C.M.G.P., G.M. Data analysis: C.M.G.P., G.M., 
D.F., A.D., C.M. Data management: C.M.G.P. First drafting: G.M., D.F., 
A.D., C.M., C.M.G.P. Redrafting: C.M.G.P. Reading and approval of 
final version: All authors.D

ef
in

it
io

n

R
at

in
g 

op
ti

on
s 

an
d 

de
sc

ri
pt

or
s

N
on

e
M

in
or

M
od

er
at

e
M

aj
or

7.
 A

cc
es

s t
o 

ad
ap

te
d 

ca
re

 a
t t

he
 se

rv
ic

es
, s

ys
te

m
s a

nd
 p

ol
ic

ie
s l

ev
el

Th
e 

ad
di

tio
na

l 
tim

e,
 re

so
ur

ce
s 

an
d/

or
 e

xp
er

tis
e 

ar
e 

ne
ce

ss
ar

y 
fo

r t
he

 p
at

ie
nt

 to
 

ac
ce

ss
 a

da
pt

ed
 

ca
re

 to
 e

ns
ur

e 
eq

ui
ta

bl
e 

ou
tc

om
es

 in
 

re
la

tio
n 

to
 

se
rv

ic
es

, s
ys

te
m

s 
an

d 
po

lic
ie

s

N
o 

di
ff

ic
ul

ty
 a

cc
es

si
ng

 
ad

ap
te

d 
ca

re
, e

.g
., 

no
 o

r s
ho

rt
 

w
ai

tin
g 

lis
t, 

lo
ca

l a
da

pt
ed

 c
ar

e 
av

ai
la

bl
e,

 c
os

t w
ith

in
 u

ni
ve

rs
al

 
he

al
th

 c
ov

er
ag

e,
 e

tc
.

So
m

e 
di

ff
ic

ul
ty

 a
cc

es
si

ng
 

ad
ap

te
d 

ca
re

 b
ec

au
se

 o
f 

re
st

ri
ct

ed
 a

va
ila

bi
lit

y 
of

 se
rv

ic
es

 in
 th

e 
lo

ca
l 

di
st

ri
ct

 a
nd

/o
r s

om
e 

fin
an

ci
al

 b
ur

de
n,

 e
.g

., 
m

od
er

at
e 

w
ai

tin
g 

lis
t, 

lim
ite

d 
ad

ap
te

d 
se

rv
ic

es
 

w
ith

in
 th

e 
lo

ca
l d

is
tr

ic
t, 

ou
t o

f p
oc

ke
t p

ay
m

en
t 

th
at

 is
 a

ffo
rd

ab
le

 fo
r t

he
 

in
di

vi
du

al
 p

at
ie

nt
, e

tc

C
on

si
de

ra
bl

e 
di

ff
ic

ul
ty

 a
cc

es
si

ng
 a

da
pt

ed
 

ca
re

 b
ec

au
se

 o
f r

es
tr

ic
te

d 
av

ai
la

bi
lit

y 
of

 se
rv

ic
es

 in
 th

e 
w

id
er

 re
gi

on
 a

nd
/o

r 
co

ns
id

er
ab

le
 fi

na
nc

ia
l b

ur
de

n,
 e

.g
., 

lo
ng

 
w

ai
tin

g 
lis

t, 
ad

ap
te

d 
se

rv
ic

es
 a

re
 o

ut
si

de
 o

f 
th

e 
lo

ca
l d

is
tr

ic
t, 

ou
t o

f p
oc

ke
t p

ay
m

en
t t

ha
t 

is
 b

ur
de

ns
om

e 
fo

r t
he

 in
di

vi
du

al
 p

at
ie

nt
, e

tc
.

Se
ve

re
 d

iff
ic

ul
ty

 a
cc

es
si

ng
 a

da
pt

ed
 

ca
re

 b
ec

au
se

 o
f a

 la
ck

 o
f a

da
pt

ed
 

se
rv

ic
es

 in
 th

e 
w

id
er

 re
gi

on
 a

nd
/

or
 u

na
ffo

rd
ab

le
 fi

na
nc

ia
l b

ur
de

n,
 

e.
g.

, a
bs

en
ce

 o
f s

er
vi

ce
s,

 in
ac

ce
ss

ib
le

 
ur

ge
nt

 c
ar

e,
 o

r a
da

pt
ed

 se
rv

ic
es

 a
re

 
ou

ts
id

e 
of

 th
e 

w
id

er
 re

gi
on

, o
ut

 o
f 

po
ck

et
 p

ay
m

en
t t

ha
t i

s u
na

ffo
rd

ab
le

 
fo

r t
he

 in
di

vi
du

al
 p

at
ie

nt
, e

tc
.

N
ot

e:
 T

he
 iA

D
H

 U
ni

ve
rs

al
 C

as
e 

M
ix

 T
oo

l c
on

si
st

s o
f s

ev
en

 d
om

ai
ns

 th
at

 c
an

 a
dd

 c
om

pl
ex

ity
 to

 o
ra

l h
ea

lth
ca

re
. T

he
se

 d
om

ai
ns

 w
er

e 
de

ve
lo

pe
d 

us
in

g 
a 

sc
op

in
g 

re
vi

ew
 o

f t
he

 li
te

ra
tu

re
 a

nd
 a

 D
el

ph
i p

ro
ce

ss
. T

he
 D

om
ai

ns
 a

re
 d

ef
in

ed
 

be
lo

w
. E

ac
h 

D
om

ai
n 

ha
s f

ou
r p

os
si

bl
e 

ra
tin

gs
 to

 re
fl

ec
t t

he
 d

eg
re

e 
of

 a
da

pt
at

io
n 

ov
er

 a
nd

 a
bo

ve
 th

at
 re

qu
ir

ed
 fo

r t
he

 g
en

er
al

 p
op

ul
at

io
n,

 w
ith

 re
sp

ec
t t

o 
tim

e,
 re

so
ur

ce
s a

nd
/o

r e
xp

er
tis

e 
ne

ce
ss

ar
y 

to
 p

ro
vi

de
 h

ig
h-

qu
al

ity
 c

ar
e 

an
d 

eq
ui

ta
bl

e 
ou

tc
om

es
. R

at
in

gs
 a

re
 b

as
ed

 o
n 

th
e 

ra
te

r's
 o

w
n 

as
se

ss
m

en
t, 

in
 c

on
si

de
ra

tio
n 

of
 th

e 
pa

tie
nt

's 
pe

rs
on

al
 c

on
te

xt
, s

oc
ia

l e
nv

ir
on

m
en

t a
nd

 lo
ca

l s
er

vi
ce

s.
 W

or
ds

 o
r t

er
m

s a
pp

ea
ri

ng
 in

 it
al

ic
s f

ea
tu

re
 in

 th
e 

ac
co

m
pa

ny
in

g 
gl

os
sa

ry
 (S

up
po

rt
in

g 
In

fo
rm

at
io

n 
2)

.

T
A

B
L

E
 3

    
|    


(C

on
tin

ue
d)

 16000528, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cdoe.13041, W

iley O
nline L

ibrary on [27/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://play.google.com/store/apps/details?id=com.penta.iadhmixtool
https://play.google.com/store/apps/details?id=com.penta.iadhmixtool


411

Acknowledgements

Aisyah Ahmad Fisal, Special Care Dentistry Unit, Department of 
Paediatric Dentistry & Orthodontics, Faculty of Dentistry, Universiti 
Malaya, Malaysia; Ana Vukovic, University of Belgrade, School of 
Dental Medicine, Serbia; Angie Verdugo Rojas, ACOPNE, Columbia; 
Archana Pradhan, The University of Sydney, Australia; Assoc Prof 
Sharon Liberali, South Australian Dental & Adelaide Dental School; 
Clive Friedman, London, Ontario, Canada; Daniel Sundaresan, 
University of Otago, New Zealand; Dasera Raj, Special Care Dentistry, 
Ministry of Health Malaysia; Dr. Hajer Derbi, Special Needs Dental; 
Dr. Sasha Scambler, King's College London, UK; Dr. Steve Lipinski, 
Canada; Dr. Trudy Ying Hua Lin, The University of Adelaide; Dr. Cecilia 
S. Dong, Schulich School of Medicine and Dentistry, Western University, 
London, Ontario, Canada; Dr. Michelle E. Ziegler, James B. Edwards 
College of Dental Medicine, Medical University of South Carolina; 
Dr. Victor Gil Manich, Universitat Internacional de Catalunya; Inès 
Phlypo, Ghent University, Belgium; Jeff Hicks, SCDA, University of 
Texas Health San Antonio, USA; Jessica Francis, Faculty of Dentistry, 
Universiti Malaya, Malaysia; Jirakate Madiloggovit-Lower, Thammasat 
University Gerodontology and Special Care Dentistry, Thailand; Katrin 
Bekes, Medical University of Vienna, University Clinic of Dentistry, 
Department of Paediatric Dentistry, Austria; Mark E. Moss, East 
Carolina University School of Dental Medicine, USA; Maryam AlZayer, 
Dublin Dental University Hospital, Trinity College Dublin, Ireland; 
Maryani Mohamed Rohani, Special Care Dentistry Unit, Department 
of Paediatric Dentistry & Orthodontics, Faculty of Dentistry, Universiti 
Malaya, Malaysia; Mathew Lim, Melbourne Dental School, Australia; 
Miriam R. Robbins, DDS, MS, University of Pennsylvania School 
of Dental Medicine, USA; Dr. Danielle McGeown, HSE, Ireland; 
Norjehan Yahaya, Special Care Dentistry Unit, Department of Oral 
and Maxillofacial Surgery, Kuala Lumpur Hospital, Malaysia; Patrick 
Quinn, School of Dental Science, Trinity College Dublin, Ireland; Pedro 
Diz Dios, University of Santiago de Compostela, Spain; Seong Jin Shiu, 
Faculty of Dentistry, Universiti Malaya, Malaysia; Siti Zaleha Hamzah, 
Ministry of Health Malaysia; Sneha Kothare, India; Sofía Bonvallet 
Commentz, Universidad de Valparaíso, Chile; Susanne Krämer, 
Universidad de Chile, Chile; Sviatlana Anishchuk, Dublin Dental 
University Hospital, Trinity College Dublin, Ireland; Thomas Stark, 
Uniformed Services University of the Health Sciences Postgraduate 
Dental College, USA; Young J Kim, Seoul National University, Korea; 
Yuki Oda, Hiroshima Oral Health Care Center, Japan; Javier Paz Moran, 
Hospital Sotero del Rio, Region Metropolitana, Chile.

Disclosure

Authorship statement: The corresponding author has read the journal's 
policies on author responsibilities and submits this manuscript in accor-
dance with those policies.

Protocol registration: DOI 10.17605/OSF.IO/U69DK.

Ethics Statement

Ethical approval for this study was granted by CIEIS Reina Fabiola 
Research Ethics Committee, Universidad Católica de Córdoba, 
Argentina, with a registration number ODON20230906bP.

Consent

Consent was obtained from all participants.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

All relevant data are presented in the study and Supporting Information. 
Further data are available from the author upon reasonable request.

References

1. J. Aida, K. Takeuchi, M. Furuta, K. Ito, Y. Kabasawa, and G. Tsakos, 
“Burden of Oral Diseases and Access to Oral Care in an Ageing Soci-
ety,” International Dental Journal 72, no. 4, Supplement (2022): S5–S11, 
https://​doi.​org/​10.​1016/j.​identj.​2022.​06.​012.

2. M. A. Peres, L. M. D. Macpherson, R. J. Weyant, et  al., “Oral Dis-
eases: A Global Public Health Challenge,” Lancet 394, no. 10194 (2019): 
249–260, https://​doi.​org/​10.​1016/​S0140​-​6736(19)​31146​-​8.

3. N. J. Wilson, Z. Lin, A. Villarosa, et al., “Countering the Poor Oral 
Health of People With Intellectual and Developmental Disability: A 
Scoping Literature Review,” BMC Public Health 19, no. 1 (2019): 1530, 
https://​doi.​org/​10.​1186/​s1288​9-​019-​7863-​1.

4. D. Faulks, M. S. Bogner, S. Hamon, C. Eschevins, and B. Pereira, 
“Identifying Persons With Special Healthcare Needs in Dentistry-
Development and Validation of the French Case Mix Tool,” Interna-
tional Journal of Environmental Research and Public Health 20, no. 4 
(2023): 2997, https://​doi.​org/​10.​3390/​ijerp​h2004​2997.

5. M. Hopfe, G. Stucki, R. Marshall, C. D. Twomey, T. B. Üstün, and 
B. Prodinger, “Capturing Patients' Needs in Casemix: A Systematic 
Literature Review on the Value of Adding Functioning Information in 
Reimbursement Systems,” BMC Health Services Research 16 (2016): 40, 
https://​doi.​org/​10.​1186/​s1291​3-​016-​1277-​x.

6. S. V. da Rosa, S. J. Moysés, L. C. Theis, et al., “Barriers in Access to 
Dental Services Hindering the Treatment of People With Disabilities: 
A Systematic Review,” International Journal of Dentistry 2020 (2020): 
9074618, https://​doi.​org/​10.​1155/​2020/​9074618.

7. D. Faulks, “Oral Health Inequalities and Disability: Closing the Gap,” 
Community Dentistry and Oral Epidemiology 51, no. 4 (2023): 621–626, 
https://​doi.​org/​10.​1111/​cdoe.​12843​.

8. T. Lin, S. Liberali, and M. Gryst, “Assessment of a Case Mix Tool for 
Stratification of Public Dental Patients With Disability in South Aus-
tralia,” in 23rd iADH Congress (International Association for Disability 
and Oral Health, 2016).

9. P. Bateman, C. Arnold, R. Brown, et al., “BDA Special Care Case Mix 
Model,” British Dental Journal 208, no. 7 (2010): 291–296, https://​doi.​
org/​10.​1038/​sj.​bdj.​2010.​294.

10. N. A. AlKindi and J. Nunn, “The Use of the BDA Case Mix Model to 
Assess the Need for Referral of Patients to Specialist Dental Services,” 
British Dental Journal 220, no. 8 (2016): 401–406, https://​doi.​org/​10.​
1038/​sj.​bdj.​2016.​296.

11. B. G. Duane, R. Freeman, D. Richards, et al., “Using the Simplified 
Case Mix Tool (sCMT) to Identify Cost in Special Care Dental Services 
to Support Commissioning,” Community Dental Health 34, no. 1 (2017): 
56–59, https://​doi.​org/​10.​1922/​CDH_​4012D​uane04.

12. C. H. K. Teo, M. N. Mahesh, and G. X. D. Lim, “Oral Health Status 
and Barriers to Care in a Multiethnic Mixed Disability Center: Rethink-
ing Disability Community Dental Services,” Special Care in Dentistry 
40, no. 4 (2020): 344–355, https://​doi.​org/​10.​1111/​scd.​12483​.

13. F. Hasson, S. Keeney, and H. McKenna, “Research Guidelines for 
the Delphi Survey Technique,” Journal of Advanced Nursing 32, no. 4 
(2000): 1008–1015.

14. H. A. Linstone and M. Turoff, The Delphi Method (Addison-Wesley, 
1975).

15. M.-S. Bogner, C. Eschevins, and D. Faulks, “Identifying People Re-
quiring Special Care Dentistry: A Scoping Review,” Special Care in Den-
tistry 44, no. 2 (2024): 269–279, https://​doi.​org/​10.​1111/​scd.​12880​.

16. A. M. Manyara, A. Purvis, O. Ciani, G. S. Collins, and R. S. Taylor, 
“Sample Size in Multistakeholder Delphi Surveys: At What Minimum 
Sample Size Do Replicability of Results Stabilize?,” Journal of Clinical 
Epidemiology 174 (2024): 111485, https://​doi.​org/​10.​1016/j.​jclin​epi.​2024.​
111485.

 16000528, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cdoe.13041, W

iley O
nline L

ibrary on [27/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.17605/OSF.IO/U69DK
https://doi.org/10.1016/j.identj.2022.06.012
https://doi.org/10.1016/S0140-6736(19)31146-8
https://doi.org/10.1186/s12889-019-7863-1
https://doi.org/10.3390/ijerph20042997
https://doi.org/10.1186/s12913-016-1277-x
https://doi.org/10.1155/2020/9074618
https://doi.org/10.1111/cdoe.12843
https://doi.org/10.1038/sj.bdj.2010.294
https://doi.org/10.1038/sj.bdj.2010.294
https://doi.org/10.1038/sj.bdj.2016.296
https://doi.org/10.1038/sj.bdj.2016.296
https://doi.org/10.1922/CDH_4012Duane04
https://doi.org/10.1111/scd.12483
https://doi.org/10.1111/scd.12880
https://doi.org/10.1016/j.jclinepi.2024.111485
https://doi.org/10.1016/j.jclinepi.2024.111485


412 Community Dentistry and Oral Epidemiology, 2025

17. C. Powell, “The Delphi Technique: Myths and Realities,” Journal of 
Advanced Nursing 41, no. 4 (2003): 376–382.

18. B. G. Duane, G. Humphris, D. Richards, E. J. Okeefe, K. Gordon, and 
R. Freeman, “Weighing Up the Weighted Case Mix Tool (WCMT): A 
Psychometric Investigation Using Confirmatory Factor Analysis,” Com-
munity Dental Health 31, no. 4 (2014): 200–206.

19. T. Y. H. Lin, M. E. I. Gryst, S. M. Edwards, and S. A. C. Liberali, 
“Comparing the BDA Case Mix Tool and Simplified Case Mix Tool 
for Stratification of Public Dental Patients With Disabilities in South 
Australia,” British Dental Journal (2023), https://​doi.​org/​10.​1038/​s4141​
5-​023-​5576-​4.

20. C. Mac Giolla Phadraig, O. Healy, A. A. Fisal, et al., “Behaviour Sup-
port in Dentistry: A Delphi Study to Agree Terminology in Behaviour 
Management,” Community Dentistry and Oral Epidemiology 52 (2024): 
550–571.

21. United Nations, Convention on the Rights of Persons With Disabilities 
(CRPD) (United Nations, 2024), https://​www.​un.​org/​disab​iliti​es/​docum​
ents/​conve​ntion/​​convo​ptpro​t-​e.​pdf.

22. World Health Organization, International Classification of Func-
tioning, Disability, and Health (ICF) (World Health Organization), ac-
cessed December 19, 2024, https://​www.​who.​int/​class​ifica​tions/​​icf/​en/​.

23. M. Burgess, N. Monaghan, M. Morgan, R. Playle, and S. Thompson, 
“Reliability of the BDA Case Mix Tool for Use in Special Care Den-
tistry,” Journal of Disability and Oral Health 12, no. 3 (2011): 107.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section.  

 16000528, 2025, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cdoe.13041, W

iley O
nline L

ibrary on [27/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1038/s41415-023-5576-4
https://doi.org/10.1038/s41415-023-5576-4
https://www.un.org/disabilities/documents/convention/convoptprot-e.pdf
https://www.un.org/disabilities/documents/convention/convoptprot-e.pdf
https://www.who.int/classifications/icf/en/

	Development and Content Validity of the International Association for Disability and Oral Health Universal Case Mix Tool: A Consensus Study
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Design
	2.2   |   Ethical Issues
	2.3   |   Survey Development
	2.4   |   Recruitment
	2.5   |   Data Collection and Agreement Threshold
	2.6   |   Delphi Survey Tool and Consensus Meeting

	3   |   Results
	3.1   |   Prototype Universal Case Mix Tool
	3.2   |   Panel Characteristics
	3.3   |   Round 1 and Refinement
	3.4   |   Consensus Meeting and Refinement

	4   |   Discussion
	4.1   |   Summary of Main Findings
	4.2   |   Findings in Context of Extant Literature
	4.3   |   Conceptual Framework and Scoring
	4.4   |   Application and Future Research
	4.5   |   Strengths and Weaknesses

	5   |   Conclusions
	Author Contributions
	Acknowledgements
	Disclosure
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


