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ABSTRACT

Objectives: To develop the International Association for Disability and Oral Health Universal Case Mix Tool (iIADH 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.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
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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 Catélica de Cérdoba,
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 30-40years old (40.0%), 14
(35.0%) were aged 40-50 and 10 (25.0%) were 50years 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=38 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:
mapchart.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 10-20years and 12 (31.6%) reported more than 20years
(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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FIGURE1 | Distribution of panellists and research team.

TABLE1 | 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 38 95.0 34 85.0
and dysfunction

5. Access to adapted care at the 36 90.0 35 875
services, systems and policies

level
5. Dependency 37 92.5 36  90.0
6. Legal and ethical issues 40 100 34 85.0

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=287.5%) 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 (ADH UCMT) to rate case complexity in the delivery
of oral healthcare. This objective was achieved using a single
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TABLE 2 | Cultural acceptability and clarity of domains.

Mean score (standard

deviation)

Cultural
Domain acceptability Clarity
1. Communication (n =26) 4.73(0.45) 4.69 (0.47)
2. Dental Behaviour Support 4.60 (0.65) 4.20(0.87)
(n=25)
3. Medical status (n=23) 4.65 (0.65) 4.30(0.63)
4. Risk Factors of oral 4.52 (0.66) 4.41 (0.59)
disease and dysfunction
(n=23)
5. Autonomy (n=23) 4.78 (0.42) 4.70 (0.47)
6. Legal and ethical barriers 4.75(0.53) 4.71(0.55)
(n=24)
7. Access adapted care 4.64 (0.66) 4.59 (0.66)

(n=23)

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 s 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

406

Community Dentistry and Oral Epidemiology, 2025

959917 SUOLULLIOD S0 (el dde au Aq peuienob aJe Safoile YO ‘ash J0 Sajn. Joj AkelqiauluO AS|IM UO (SUOIPUOD-PUE-SLLIS) L0 A3 1A eIq 1 BUI |UO//:SANY) SUONIPUOD pue SWie 18U} 88S *[6202/TT/L2] Uo ARiqiauluO AS|IM ‘THOET 90PI/TTTT OT/I0p/wWoo A8 1M Ale.d 1 jeul juo//:sdiny Wolj pspeoiumod ‘v ‘202 ‘8250009T



16000528, 2025, 4, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cdoe.13041, Wiley Online Library on [27/11/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

uonesIfIqe)s aAnd9jo1d 10 Jurpjoy
[9A3] YSIY/WINIpawl ‘BISAY)SoBUL
[e1ouag ‘uonepas doap 10 SNOOSU0Dd
se yons ‘sanbruyo9) resrdojooeurieyd
xo[duwod 10/pue sisoudAy [eo1uI[d
‘Ade1ay ], TeInoraeyag aaniugo)
‘UOIIBSTIISUISIP JIIBWISAS S Yons
“10ddns 1noraeyeq [esrdojooeurreyd
-uou x9[dwod 10§ pasu “§-9 ‘Inoraeyaq
110ddns 03 paxnbai uoneidepe 1ofe]y

*039 “yuauraredwr sANIUS00 919A3S
‘WSHNE SIJAS ‘BIJUSWIIP 9IJAIS JO
9sNE3q UOIIBITUNWIWOD [BQIdA-UOU
PoITWI] IO UOHBOIUNUIUIOD [BGIdA
JuaIeyooul IIm Juaned orqissod
UOTJBOTUNUWITOD [BqIdA OU “°3°9 parrnbax
uoredTUNUIWIOd 03 uorjeidepe 1ofeN

3urpioy [9A9] MO[ St Yons ‘sanbruydo)

[eo1sAyd o1seq 1o/pue ‘U0 BPAs uone[eyul
9PIX0 SnoIIu/uoredrpawald JAOIXUE SB
yons ‘sanbruyo9) resrdojooeurreyd o1seq 10

/pue 039 ‘uorjexe[a1 aosnu darssaidord
‘sy1s1a A103e1Rdo1d ‘sj10ddns [ensia se yons

j10ddns 1noraeyeq [esrdojooewreyd-uou

x9[dwod A[ereIopow 10§ pasu <39 ‘INoIARYSq

110ddns 03 paxmbai uoneidepe ajeI9poN

'030 yuawaTedw [ensIA 10 A1031pne
juedlIusIs Syuauriredwt 9ANIUS0D djeIdpOoUT
10 UONBITUNUITIOD [BqISA PIITWI] YIM Juanjed
¢19301d193UT UR 10 “424132.4DD © ‘20D[42)Ul
LI U ‘Ssuin.180391d BIA S91BITUNWIUIOD
juanyed ‘paxmnbal uoyworUunUWIUI0d
241IDUA2I]D 40 2413DJUIWSND "9 painbax
UONEIIUNUITWO0D 0} Uorjeidepe 9JeISPON

pasn syroddns peorsAyd
OU ‘SOT}A[OIXUB/UOI}BPIS
J10J PA3U OU 039 ‘dsN
JISNW ‘Op-MOYS-T[33
“UoNORISIP JUIWAIIOJUTIT
aAnIsod se yons ‘quawiowt
9} UI pasn aq ued jet])
sanbruys9) 310ddns
Inoraeyaq [edrgojooewreyd
-uou JISeq 0] padu <39
‘Inoraeyeq jroddns o3
paxmbai uoneidepe 10U

*039 ‘quauLIredwl 9ANIIUZ00
Jourwr ‘yusurireduwll [ensIA
10 A10ypne rented ym
juanyed ‘UONBOIUNUITIOD
1eqraA paryrduts “3-9
paI1Inbal uoneIIUNWWOd
0) uoneydepe I0UIN

"pa1rnbal uoneOIUNUITOD

Suone)SSyIuRW
reor3ojorsAyd

SJ1 pue A7a1xUD
DIU3P NP1 0}
Io/pue rioddns
Anoianyaq
1p3uap ap1aoid
0} paau Ay}

Jo asnedaq
“uaned o)

0} a1ed 3depe

0} A18SS909U
asnradxa 10/pue
S90IN0SAI ‘Oui}

[euonIppe YL

“InorAeyaq jroddns
0} papaau uoneidepe oN

110ddns 1moiapyaq (piuaq ‘g

wed) [BIudp
a3 pue juaned
Y} U2aMIdq
UOI}BOIUNTITOD
JO suLId) Ul
“uaned ay)

0} a1ed 3depe

0} A18SS909U
asn1adxa 10/pue
$90INOSAI ‘QUIT}

03 uonejdepe oN [eUONIPPE AL,

uoyvIIUNUUO)) "1

JofeN

91RISPOIAI

JOUTIN

QuoN uonruyaq

s103dr10sop pue suonydo Sunyey

"TOOL XIJA 9seD [esloAlu) HAVISUL | € HTIVL

407



16000528, 2025, 4, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cdoe.13041, Wiley Online Library on [27/11/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

*039 ‘Au100aYyo0.41 ‘3Urpaaf aqni 2141s030SDU
‘u103s0.43503 ‘D130YdsAp 9I9A3S
‘qinowr KIp 919A3s 39 yuowraredwt
KIOSUIS0I0 JO I0}OUI0IO0 JIDAJS IO
/PUE ‘SINOIARYS(Q JUBISISII-AIBI M
juanyed 10/pue L1aa132.4pd woiy 310ddns
moyIm/dim juaned a) £q jJowrun
91k Spaau AIeIaIp 10/pue dudlI3AY [eI0

*039 ‘SISHID 3B [BIUSW INJE I
pasireidsoy sjuanied ‘ared aanered
‘uoneI[IqeyaI 3xjo1s ‘Aderay) 100ued
JO9U pue peay JUAIIND ‘dInjrej uesio
a3e)1s pua ‘s9jaqelp pa[[onu0d Ajr00d
‘euwyise d[qeisun yusauI)ear) [IUdp
0 1o11d AdeI191) SnouaAeIjUL 10] PasU
‘suoDIIUAL] [PUOIIIUNS AIDAIS 3"
jusuIIea) [ejuap o) Jorid paimbai
ST UOTjRIdPISUO0D A4pundiosipjnut
1B} yons J0 A[JUBIIJIUSIS 9180} BaY
[el0 jo uoisiaoid 1o/pue yiresay
[eI0 astwoIdwod Jey) SUOIIPUOD
J1ryeIyoAsd J0 [edIpaW 93noe I0/pue
9I9A9s ‘9[qeIsun ‘Xordwiod dI0W IO dUQ

019 “WASIXN.AQ DIIAIS ‘SNULS1A]
‘A3oj0yd.1ouisAp Te10RJOTURIO d)RISPOW
“Jo1p paljIpowt ‘v13nydsdp dyerdpour
‘yimowt L4p <39 ‘yuanuiredurr £10SUISOIO
10 10JOW0I0 J[qRIIPISU0D sty Juanied
9y} 10/pue “oa1da4nd e woiy 310ddns
mnoyim/yim juaned ay3 £q jour Ajrenied
dI® SPaaU AIe3IdIp 10/pue SUSISAY [eI0

*019 ‘SI9PIOSIP SSAI3S dnjewneI}-isod
‘Adeiay aandiosainue 1o juengeodonue
a3e 19p10 Jo A)Tel] ‘SUopIIUAL] [DU0IIUNS
aaniueIsqns “§+9 ‘A[qeISPISUOD SIBOYI[EIY
[eI0 jo uorsiaoid 10/pue yjfesy [eio
astwroxdwod ey} SUonIpuod drreryoAsd 1o
[eoIpaw J[qeIsun 1o xa[dwod 3I0W J0 AU

*039 ‘WSIXNAqQ pIIUx
“uowiredu! 10J0WOIO0 10
10j0w0ydAsd SjeIopow
‘v18oydsdp prrux <39
Quawiredwt A10SUISOIO0 10
103J0WO0J0 dwos sey Juaned
) Io/pue dsn [oyoo[e 10
020eq0) Ie[NJaI 42413241
oy3 woij yroddns yiim
JoUW AJOAI}09JJ9 918 Spaslul
K1e)91p 10/pUe SUASAY [BIO

*039 “eruarydozIyos 1o
BIWAYISADP PI[[OIIUOI-[[9M
‘S9J9QEIP PI[[0IIUOI-T[aM
“ewry)se a[qess ‘srxejsydoid
snoiquue Tero Surrmbal
SUOT}IPUOD JBIPILD
‘suoyvIIULL] [pUoOUNS
Joutw “'3°9 ‘92139p [TeuIs
© 0) 9I8OY)[eaY BIO JO
uorsiaoid 10/pue yijesay
Te10 astwoIdurod yey)
SuONIPUOd JLIIeIYdAsd 10
[BOTPaW J[qeIS 2I0W 10 SUQ

uonounfsdp reio
Jo/pue aseasIp
[®I0 10J SI1030®]
Jsu syuaned
j10ddns 03 pasu
oY} Jo asnedoq
“uaned o)

01 2180 )depe

0) A1BSS909U
asniadxa 10/pue
S92IN0SAI ‘QuI)

[RUOBIPPE YL,

uoouUnf £10SU2S0L0 PUD L0JOUL0.LO

9jenbope sey jusned oY) pue Jo1p
Ay1109Yy € pue SUAZAY [BIO UMO
1197} UrejuIew o} 9[qe SI jusnied

uonounfs{p puo asvasip J0.40 10f s103oDf YS1Y ¥

snje)s [edrpowt
sjuaned oy

Jo asnedsq
juaned o) 03
a1ed)depe 0y
AIeSSooou aIe
asniadxa 10/pue
$9OINO0SAI ‘OUIT)

[euOnIppPE AYL

snjes orneryoAsd Jo [edorpawt 0}
uone[a1 ur paimnbal uoneidepe oN

SNIDIS DIIPIN *€

JofeN

91RISPOIAI

JOUTIN

QuoN uonruyaq

s103dr10sop pue suonydo Sunyey

(ponunuo)) | €HATAVL

Community Dentistry and Oral Epidemiology, 2025

408



16000528, 2025, 4, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/cdoe.13041, Wiley Online Library on [27/11/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

Snje)s [eIOURUIJ pue (B39 JBI[OUN IO
/PUR {(*239 PO 24DI 90130241P 24DI
paoupapp ‘A1oeded Jo JUSWISSISSE
107 UOI}BI[NSUOD [euOIssajoId-nnur)
90U9puO0dsalIod pue UOJBUIPIOOD
[euonIppe JUBdIJTUSIS YIM Sa0ualafoid
pup S]JI0 ‘s3sa4a1ul 1saq uodn paseq
Furyyew uorstoap pajroddns 39 ‘ssaooid
dAneuIdE xo[dwiod e Surimbar ‘yusasuod
0} L310eded 9ABY JOU S0P JUSTIBJ "SONSST
[eo1y39 10 Te391 o[dnnu 1o/pue xa[duwo)

*039 “aI1ed AIRI[IOIWOP J0J PIdU

‘2400 pa3dppp 03 $SIIE JO s30adse [[e

JSOUI[B 9JBUIPIO0D 10/put 3sIuesIo 0)

paimbai oa132.4p2 <39 ‘spaau 19730 10

/pue UOIIBdIUNUITIOD ‘SS990€ [edIsAyd
‘UONBUIPIO0D ATIRIISIUTWPE 10 42413240
B UO JUBI[2I A[939[d W0 ST J0/pue I8d 10§
paau 11oy3 as1ug00a1 03 9[qeun sI jusnred

Ay1qrsuodsal [eIOUBUILY JO UOIIBIIJLIBD
Gurrmbai 10/pue saAreIUSsaIdal B3]
/SOATIR[I/S420182.4D) )T S0UdPUOdSII0d
pue UoreuIpIond ‘Saoualafoid pun sjjim
‘s3sa42ju1 3s2q uodn paseq SuryeUI UOISIOAP
partoddns 39 ‘ssaoo1d aaneUId)[E PIRPURIS
® Junrmbaz uasuod o1 A710pdpd ARy joU S0P
juanyed "SoNssI [eI1Y32 10 [eS9] 9[qeIapISU0)

*0)9 “ITRYD [BIUIP © 0} I9Jsuel) 0} ‘}1odsuern)
ap1aoid 03 ‘9ourINSUI YI[BdY YIIM 9JBUIPIOOD
10 JuswAed [eroueuly 93eurW 0} ‘918D
9JBUIPIOOD 10/pUe 3sIUL3IO 03 “"3'9 ‘Spasu
JI97)0 10/pUe UOT)BIIUNUWIIOD ‘SS300% [edIsAyd
‘UOT)BUIPIO0D JATIRIISIUTWIPE YIIM 4241524
' woy d[oy renuelsqns saarnbai .10

Ie3[0 SI AjqIqIsuodsax
[BIOUBUL] "S}BULIO} JUSISJIIP
Ul UOT}EULIOJUT JO uoIsIa0xd

1o ‘a8en3uey payyrduis jo
asn ‘uonyewrIojul $s9001d 03
own 39 ‘ssado1d Suryewr
-UOISIO?P 111} 10f 310ddns

sa1nbai nq juassy 10
JUISU0D URD JUSNRJ "SONSSI

[e2133 10 [e39[ SWOS

*039 ‘sansst J10dsuen)
‘syusunyurodde Suryew djoy
39 ‘spaau 191)0 1o/pue
UOIBITUNWIWOD ‘SSAIJB
[eo1sAyd ‘uoneurpiood
dATJRISTUTWIPE YIIM
4241324p2 © w0} d[oy awos
saxmbai 2400 pardopp

*030 ‘g[qIsuodsai A[[erourulj s1 ‘A[oaIj

S9LIIUNOD
JUSISHIp Ul
J1omaurely [e39]
oy} pue juanyed
93 Jo a8e oy
uodn puadop
[[1M 918D JO
uorsiaoid )
10y suonejdepe
9S9Y L, "o18d

0} uoneidepe
[edry)e pue
18891 21nSUL 03
K1eSS900U 2IB
asnpiadxa 10/pue
$92IN0SAI ‘dwn
[euonippe ay L

Juasuod 03 Ayoeded oy sey juaned
oY) <89 ‘ssao0id jo uoneydepe
urrinbai sansst (82139 10 [€39] ON

SU1LADQ [DI1YID PUD [DSIT 9

$S900®
eorsAyd pue
uonensIuIuIpe
“y10dsuen

0} Suneax
douspuadopur
juaned Jo swi)
ur 24p2 pajdopo
0] $SQ008
9)eII[I08] 0)
AIeSSooou aIe
asniadxa pue

Apuapuadaput 2400 pazdppn S92IN0SAI ‘Ouil)

‘2400 pardppo Jursseode Kouopuadop YSIH  pordopp 3ulssedoe Aouspuadop d[qeropisuo)  Jurssaooe Aouspuadap swos Jurssaooe A)NoIJFIp ON [euonIppE Y L,
Awouony g
JofeN 9)BIdPOIA JOUTIAI QUON uonruyaq

s103dr10sop pue suonydo Sunyey

(ponunuo)) | €HATAVL

409



(Continued)

TABLE 3

Rating options and descriptors

Major

Moderate

Minor

None

Definition

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

Severe difficulty accessing adapted

Considerable difficulty accessing adapted

Some difficulty accessing

No difficulty accessing
adapted care, e.g., no or short

The additional

care because of a lack of adapted
services in the wider region and/

or unaffordable financial burden,
e.g., absence of services, inaccessible

care because of restricted availability
of services in the wider region and/or
considerable financial burden, e.g., long
waiting list, adapted services are outside of

adapted care because of

time, resources
and/or expertise
are necessary

restricted availability
of services in the local

waiting list, local adapted care
available, cost within universal

district and/or some
financial burden, e.g.,

health coverage, etc.

for the patient to
access adapted

care to ensure

equitable

urgent care, or adapted services are

the local district, out of pocket payment that

is burdensome for the individual patient, etc.

outside of the wider region, out of
pocket payment that is unaffordable

moderate waiting list,
limited adapted services

for the individual patient, etc.

within the local district,

outcomes in
relation to

out of pocket payment
that is affordable for the

services, systems

and policies

individual patient, etc

Note: The iADH Universal Case Mix Tool consists of seven domains that can add complexity to oral healthcare. These domains were developed using a scoping review of the literature and a Delphi process. The Domains are defined
below. Each Domain has four possible ratings to reflect 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 rater's own assessment, in consideration of the patient's personal context, social environment and local services. Words or terms appearing in italics feature in the accompanying

glossary (Supporting Information 2).

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/details?id=com.penta.
iadhmixtool) 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.
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