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Abstract

Background The prevalence of diabetes and coexisting multimorbidity rises worldwide. Treatment of this patient
group can be complex. Providing an evidence-based, coherent, and patient-centred treatment of patients with mul-
timorbidity poses a challenge in healthcare systems, which are typically designed to deliver disease-specific care. We
propose an intervention comprising multidisciplinary team conferences (MDTs) to address this issue. The MDT con-
sists of medical specialists in five different specialities meeting to discuss multimorbid diabetes patients. This protocol
describes a feasibility test of MDTs designed to coordinate care and improve quality of life for people with diabetes
and multimorbidity.

Methods A mixed-methods one-arm feasibility test of the MDT. Feasibility will be assessed through prospectively
collected data. We will explore patient perspectives through patient-reported outcomes (PROs) and assess the feasi-
bility of electronic questionnaires. Feasibility outcomes are recruitment, PRO completion, technical difficulties, impact
of MDT, and doctor preparation time. During 17 months, up to 112 participants will be recruited. We will report results
narratively and by the use of descriptive statistics. The collected data will form the basis for a future large-scale ran-
domised trial.

Discussion A multidisciplinary approach focusing on better management of diabetic patients suffering from multi-
morbidity may improve functional status, quality of life, and health outcomes. Multimorbidity and diabetes are highly
prevalent in our healthcare system, but we lack a solid evidence-based approach to patient-centred care for these
patients. This study represents the initial steps towards building such evidence. The concept can be efficiency

tested in a randomised setting, if found feasible to intervention providers and receivers. If not, we will have gained
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experience on how to manage diabetes and multimorbidity as well as organisational aspects, which together may
generate hypotheses for research on how to handle multimorbidity in the future.

Trial registration NCT05913726 — registration date: 21 June 2023
Keywords Feasibility trial, Diabetes, Multimorbidity, Comorbidity, Multidisciplinary team, Complex intervention,

Background

WHO defines multimorbidity as the coexistence of two
or more chronic diseases in the same person [1]. Due to
increasing life expectancy, an ever-increasing number
of people struggle with chronic conditions and complex
multimorbidity [2]. Diabetes is one of the four major
groups of noncommunicable diseases as defined by the
WHO, with a global prevalence in 2019 estimated to
463 million people [3]. The same year, diabetes caused
two million premature deaths worldwide [4]. Diabetes is
associated with several other comorbidities, such as car-
diovascular diseases, mental health disorders, and cancer
[5-7]. In Australia, researchers report that 90% of people
with type 2 diabetes also have another chronic condition
[8], and a Canadian study found that nearly 40% of people
with type 2 diabetes had two or more concurrent chronic
diseases [9]. A systematic review reported that one of the
most frequent combinations of chronic conditions is that
of cardiometabolic conditions such as high blood pres-
sure, diabetes, obesity, and ischaemic heart disease [10].
In people with type 2 diabetes, the all-cause mortality
rises with increasing number of chronic conditions [11].

Having multiple chronic conditions may often entail
clinical check-ups at multiple departments and seeing
many different health care providers. Coordinating treat-
ment and collecting prescription drugs can be a challenge
for these patients. A lack of coordination may confuse
and mentally exhaust the patient, decrease adherence
and compliance, and, ultimately, reduce life quality and
expectancy [12—14]. The patient may travel like a nomad
between departments, specialists, and across healthcare
sectors, possibly left uncertain of whom to contact if
problems arise.

Multidisciplinary team conferences (MDT) are uti-
lised in many parts of the healthcare system and serve
as a well-established tool to aid clinical decision-making
[15-17]. MDTs promote coordination and coherence
in patient care and management [18, 19]. They can tai-
lor care and management to suit the individual patient
with complex needs by bringing together expertise from
different medical specialties and healthcare profession-
als. Historically, the MDT approach resides in onco-
logical context where the complexity of diagnostics and
treatments is high. This approach has been reported

beneficial, yet researchers encourage further research in
the impact of MDT on quality of life and in further strat-
egies to incorporate patient perspectives in the MDTs
[15, 19].

In recent years, the MDT approach has expanded to
non-oncological fields. A recent scoping review on the
topic of physician-led in-hospital MDTs in chronic non-
malignant diseases concluded that MDT care for patients
with multimorbidity may positively affect the treatment,
but the literature is scarce [20]. Another recent review
reports that MDT for people with diabetes and comor-
bidities has a positive effect in glycaemic control and
mental health outcomes but suggests a more cross-secto-
rial approach in future studies [21].

Thus, Steno Diabetes Centre Odense (SDCO) has
developed a concept of MDT called “Network Of doctors
for Multimorbidity And Diabetes — NOMAD” which is
ready to be feasibility tested before moving on to a large-
scale randomised controlled trial (RCT). We have formed
the following hypotheses for the feasibility test:

+ The NOMAD intervention can function in a clinical
setting and is acceptable to intervention providers
and recipients.

+ The present concept will be feasible in a future RCT.

Acceptability means that a person finds the interven-
tion appropriate, based on anticipated or experienced
cognitive and emotional responses to the intervention
[22].

Methods

Study design

A mixed-methods one-arm feasibility study with follow-
up on persons referred to the NOMAD. The study has an
explorative part, looking into the content of the confer-
ence discussions and assessing mediators and modera-
tors to feasibility of NOMAD (a process evaluation). This
protocol is written in line with CONSORT 2010 state-
ment: extension to randomised pilot and feasibility stud-
ies [23] and guidelines for inclusion of patient-reported
outcomes in clinical trial protocols, SPIRIT-PRO Exten-
sion [24].
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Setting and context

The Danish population amounts to 5.8 million people
[25]. Healthcare is free of charge for all citizens in Den-
mark. The Region of Southern Denmark, where the
trial takes place, inhabits 1.2 million people [26] with
Odense University Hospital (OUH) as the largest and
most specialised hospital. It also serves as local hospital
for approximately 275,000 people [27] (catchment area).
SDCO introduced the NOMAD as a clinical initiative for
all citizens who meet eligibility criteria and who live in
OUH catchment area or have general practitioner (GP)
on the island of Funen.

Participants

Adult patients (over 18 years) referred to the NOMAD
at OUH from August 2023 until December 2024 (17
months) who have returned written consent to partici-
pate. We did several things to ensure recruitment, such as
presenting the NOMAD concept at each of the involved
departments, producing a pamphlet aimed at doctors and
patients, and sending a letter describing the concept as
well as paying physical visits to GP. The patient is referred
from clinical departments, such as Cardiology, Respira-
tory Medicine, Nephrology, and/or Diabetology/Steno
Diabetes Centre, or from the GP. Referral criteria include
patients with any type of diabetes and one or more con-
current chronic conditions within cardiology, respiratory
medicine, or nephrology, and complexity in treatment/
management, e.g. difficulty in specific treatment, symp-
toms or other patient complaints, lack of compliance, or
polypharmacy.

Intervention development

When developing the NOMAD intervention, we fol-
lowed Medical Research Council’s (MRC) framework
for developing and evaluating complex interventions
[28] and the “Guidance on how to develop complex
interventions to improve health and healthcare”
[29]. The development process commenced in 2020,
starting with the establishment of dedicated work-
ing and research groups. The groups consist of medi-
cal specialists within the relevant fields of medicine
and researchers with expertise in relevant research
areas. When establishing the NOMAD team, factors
like local resources and department capacities played
a role. For instance, we initially wanted a psycholo-
gist in the team, but this was not possible at the time.
According to MRC guidelines, we chose a dynamic
and iterative approach. An early version of the inter-
vention was pilot-tested in 2021 resulting in a prelimi-
nary evaluation report in 2021 (available upon request)
with interviews of patients and different healthcare
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professionals. It showed necessity for a closer collabo-
ration with GP and the need for patient involvement
in the decision-making. We refined and adjusted the
intervention through working group meetings and
workshops. We put great effort in understanding the
possible mechanisms of change with construction of a
comprehensive logic model. Figure 1 provides a simpli-
fied version of the logic model. Further, we conducted
a journal audit to gain insights into topics of discussion
in the NOMAD conferences. The development process
resulted in a final intervention presented in Template
for Intervention Description and Replication (TIDieR)
format (Appendix 1) and supported by a written,
generic manual in national language describing how to
set up and perform this type of conferences (available
upon request). We published an official local guideline
for hospital staff the OUH guidelines collection. The
intervention is briefly outlined below.

Intervention

Every two weeks, a senior registrar/chief physician and
a resident doctor from the involved departments (car-
diology, diabetes, respiratory medicine, nephrology,
and clinical pharmacology) meet to discuss up to four
patient cases. The patients are referred to the NOMAD
by either one of the involved departments or from their
GP. From time of referral to NOMAD conference, usu-
ally 1 to 4 weeks pass, allowing the diabetes department
(SDCO) to make necessary preparations, such as elec-
tronically send out and receive PRO questionnaires.
In addition, all participating doctors have protected
time to prepare for the conference, which is defined in
an agreement between the collaborating departments.
Especially, the clinical pharmacologists require several
hours preparation time per case to ensure a high qual-
ity and systematic review of a patient’s previous hospi-
tal contacts and medicines.

If a GP refers, he/she is encouraged to participate in the
conference by video link with or without the patient.

A consultant physician from SDCO conducts the con-
ference. The discussion proceeds in a formalised man-
ner, ensuring all doctors get to contribute while keeping
a tight schedule. One doctor forms a note of NOMAD
conclusions and recommendations based on an oral dis-
cussion summary. This note also states who is responsi-
ble for following up on treatment.

Six months after the NOMAD conference, we send
out the PRO questionnaire again. A healthcare profes-
sional reviews the answers and contacts the patient by
telephone. This element has a twofold purpose: (1) to fol-
low up on NOMAD recommendations and (2) to discuss
their 6-month PRO-questionnaire answers.
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LOGIC DEL for the NOMAD INTERVENTION

\ SHORT AND LONG TERM RESULTS

PREPARATION
Referral note
Medicines review
Administrative work
PRO questionnaire

HEALTH CARE PROFESSIONALS

INPUT

Medical specialists

Patient PRO

Referring doctor ;
action plan

FOLLOW UP

Follow up doctor to patient
Follow up doctor to doctor
Carrying out action plan
PRO after 6 months

MDT CONFERENCE
Prioritising and negotiating

Medicines review
Possible patient participation

Competency development
Coordination and collaboration
Holistic patient view

PATIENTS

Feeling seen and heard
Better quality of life
Coordinated treatment plan
Better compliance
Reduce symptom burden

&

Fig. 1 Logic model illustrating the mechanisms of change of the NOMAD intervention. This simplified version of the original logic model focuses
on elements that pertain to the feasibility study, and that we address directly or indirectly in the collected data and corresponding outcomes.

The input signifies the resources needed to perform the NOMAD intervention. The red boxes indicate elements pertinent to conducting

the conference and follow up. The short- and long-term results are divided into results relevant to health care professional and patients respectively.
NOMAD, Network of Doctors for Multimorbidity and Diabetes; PRO, patient-reported outcome; MDT, multidisciplinary team conferences

Patient-reported outcome

The PRO element is handled according to ethical con-
siderations by Cruz Rivera et al. [30]. The purpose of
the questionnaires is to enlighten a multitude of patient
life aspects, especially the aspects of living with diabetes
and concurrent chronic disease. The PRO questionnaire
helps inform NOMAD discussions, as it provides PRO
concerning health-related quality of life (HRQoL). A spe-
cific PRO group (IDR, CG, JDA, and ADZ) reviewed the
literature to gain insights into which validated generic
questionnaires would be relevant in diabetes and mul-
timorbidity. Inspired by current literature [31], the con-
text of MDT, and the Danish healthcare system, we chose
the following questionnaires: SF1 [32], EQ-5D-5L [33],
WHO-5 [34], MDI-2, ASS-2 [35], PAID-5 [36], EORTC-
QLQ-C15-PAL [37, 38], and MTBQ [39] and five vali-
dated questions about patient involvement [40]. In
establishing the PRO domains, we considered the follow-
ing: (1) validated and recommended questionnaires avail-
able in Danish, (2) limiting the number of questions in
order to limit the burden of answering, and (3) inclusivity
and participant autonomy, when choosing an electronic

approach to send out and administer the questionnaires.
A complete list of questionnaire selection and descrip-
tion are provided in Fig. 2.

Progression criteria (see Table 1)

The number of referred patients is crucial for this study
to succeed and to progress into an RCT. Our goal is four
patients on each NOMAD conference. We will continu-
ously monitor the rate of referrals in order to take action
if needed. Adherence to protocol is monitored accord-
ing to a list of pre-defined process indicators (Appendix
2). We also monitor data completeness and participant
retention.

Process evaluation

In order to gain further understanding of intervention
mechanisms, organisation, and acceptability among end
users, we consider a qualitative process evaluation appro-
priate. By conducting semi-structured interviews with
intervention providers, we hope to enlighten mediators
and moderators to successful intervention organisation.
When selecting individuals for interviews, we will keep
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Fig. 2 PRO questionnaires

a principle of diversity in mind, making sure the inter-
viewees represent both genders, experience levels, medi-
cal specialties, and roles in relation to the current project.
Interviews will be transcribed verbatim, and we will use
a thematic analysis approach to organise and condensate
the information [41]. The results from the qualitative
process evaluation will be published in a separate paper.

Variables

We divide variables into two categories: process-related
variables and person-related variables. The process-
related variables we subdivide according to chronology:
before, during, and after the NOMAD conference. Exam-
ples of process-related variables are reason for referral,
who is referring and does the MDT keep time schedule.
We subdivide the person-related variables into clini-
cal (e.g. blood pressure, HbA1C, creatinine), PROs, and
organisational variables (number of hospital contacts,

Patient perspective Thematic count MDT time point 1
Wish to participate? Simple count  MDT time point 1
Overall general
SF-1[32] General health  health, self- Fhenae o | b Ioogleslter 1
reported
Mobility, self-care,
Health related Usual activities, Change from 6 months after
EQ-SD-5L 331 o ity of life  Pain, baseline MDT e
AnxietWdepression
Subjective Positively phrased,
WHO-5[34]  psychological well- reflectingwell-  _onge from 6 months afte 5
being being
MDI-2[35]  DoPressn Sad, lack of interest hond® from 5 months after 2
ASS-2 [35] Anxiety screening Tense, worried Eah;ﬁeefrm EAE‘?Nhs after 2
Frightened,
¥ a . depressed, worried Change from 6 months after
PAID-5 [36] Diabetes distress i o [ e MDT 5
energy, coping
EORTC-QLQ Pain, physical funct.,
~ v shortness of breath,
CI5-PAL[37. Symplomburden  insomnis,fatigue,  ronae from 5 onths after 5
38] appetite loss, nausea, Sall
constipation
Other Upto3 addifional 22541 YRS Change from 6 months after -
symptoms symptoms & eofciagres baseline MDT
Tanage prescriptions,
taking medicaitons,
MTBQ [39] Treatment burden  atending check-ups, Change from 6 months after 10
in multimorbidity  monitring conditions,  baseline MDT
rely on help, change
i
dilality 3 relation,
Patient e . contact and
involvement E;zl'trr' g;lnnr;h;ed '™ communication Eahsa;ig;frmn E;S.T.n ihis alteg 5
[40] between patient
and healthcare

where diabetes is treated, number of active treatment
courses, physician learning). A full list of variables is pro-
vided in Appendix 3 (Figure 3b).

Outcomes

Primary outcomes will enlighten feasibility. These include
recruitment, proportion of completed PRO-question-
naires, amount of technical difficulties in relation to the
conference, count of how often discussions exceed 30
min, and how many minutes the clinicians take to pre-
pare for MDT. Secondary outcomes will elucidate pos-
sible effects of the NOMAD intervention and include
clinical effects for the patient and degrees of clinician
self-reported learning.

Data collection and management
We will collect data continuously throughout the project
period: at the time of referral, the time of the NOMAD
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conference, and at 6-month follow-up. Appendix 3 pro-
vides an overview of data collection flow (Figure 4a).
The data will come from a combination of question-
naires, registers, and electronic patient records. Data
concerning referral, NOMAD discussions, and recom-
mendations completed PRO questionnaires, and basic
clinical information will be collected from electronic
patient records. Demographic data and healthcare uti-
lisation will be extracted from national registers as well
as information on how many and which diagnoses each
patient has. Through a pre-study journal audit, we estab-
lished a coding system to register the NOMAD discus-
sion components. We elaborate on the coding system in
Appendix 4. At 6-month follow-up, we will collect data
concerning diagnoses, laboratory values, medicines,
and hospital contacts. For each patient case discussed
on the NOMAD, the doctors will complete a survey
on self-reported learning, which contains a question
on how many minutes they spent preparing for each
case. The NOMAD team leader records technical dif-
ficulties, attendance, and timeliness for each case. Study
data will be collected and managed using REDCap elec-
tronic data capture tools [42, 43] hosted at OPEN, Open
Patient Explorative Network, OUH, Region of Southern
Denmark.

Statistical methods

This is a feasibility trial and statistical methods and analy-
ses will be accordingly. Focus will be on assessing feasi-
bility by reporting primary outcomes narratively. For the
secondary outcomes measured before and after interven-
tion, we will estimate confidence intervals (where appro-
priate) rather than hypothesis testing as suggested by
Lancaster et al. [44]. We will assess acceptability of the
questionnaires with completion rates. We will summarise
the results using descriptive statistics, presenting cat-
egorical variables as numbers and percentages and con-
tinuate variables as medians with interquartile ranges.

Sample size justification

In this study, sample size is a product of the number
of NOMAD conferences and the number of patients
referred. In order to assess feasibility of the intervention,
we need study participants. We can only recruit study
participants if doctors refer them. Getting doctors to
refer patients require a change in their practice. Chang-
ing clinical practice requires time and dedicated effort.
As many doctors have temporary employments (often
6—24 months), employer turnover is high in many hospi-
tal departments. We consider it necessary to collect data
over at least 12 months, to allow the required change
in practice to happen. Local circumstances allows us to
collect data over 17 months, which means a possible 28
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NOMAD conferences corresponding to a maximum of
112 patients. This sample size is bigger than median sam-
ple sizes in feasibility studies [45]. Skivington et al. argue
that in order to increase the likelihood of an intervention
being implemented, the context needs to be considered
at an early stage [28]. Herein lies a recommendation of a
thorough feasibility phase where contextual and organi-
sational uncertainties are uncovered and adjusted for. A
sample size calculation is not necessary as we are testing
feasibility and not a hypothesis of effect [46].

Dissemination

We will disseminate the results of this study with publi-
cation in peer-reviewed journals, oral presentations at
relevant arenas, and in lay summaries to inform caregiv-
ers, patients, healthcare professionals, and researchers.
Most importantly, it will inform the research group on
how to proceed to an RCT, if the feasibility trial turns out
positive.

User involvement

We consider user involvement in the process of develop-
ing and testing interventions very important. Throughout
the intervention development process, we have consulted
both patients and intervention providers. Specifically,
we completed interviews with patients early in the pro-
cess in order to gain fundamental patient perspectives
useful to the development process. In the development
of the PRO questionnaire, users were involved in test-
ing it before use. This followed established procedures in
SDCO for patient and public involvement. Several of the
doctors participating in the NOMAD also participate in
the research group, and their hands-on input to the pro-
cess is of great value. Further, we established a specific
NOMAD user panel consisting of people with diabetes
and multimorbidity, their family members and relevant
healthcare professionals. The user panel will follow the
NOMAD intervention as an advisory board, and we will
invite them to discuss findings and data analyses. Fur-
thermore, the user panel will be involved in the dissemi-
nation of the study.

Discussion
This study will provide helpful information on the feasi-
bility of MDTs for people with diabetes and multimor-
bidity as a clinical initiative. It will enlighten the practical
aspects, the acceptability among intervention provid-
ers and recipients, and possible effects on HRQoL and
organ-specific parameters. Moreover, it will orchestrate a
future RCT aimed at testing effects of the NOMAD.
Multiple challenges relate to multimorbidity manage-
ment. The high degree of complexity and heterogeneity
in patients is not only a product of interactions between
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different conditions and treatments [5] but also per-
sonal, organisational, and societal dimensions added
to the complexity [47-49]. How do we approach such a
multiverse of challenges all interconnected and -depend-
ent? A WHO report points out polypharmacy, complex
care needs, and frequent and complex interactions with
healthcare services as some of the aspects contributing to
patient safety issues [1]. Designing initiatives addressing
these risk factors seems obvious, although resource- and
time-demanding.

This study has several potential limitations. As all par-
ticipants receive the intervention, we cannot test the pro-
cess of randomisation before a subsequent RCT. Another
limitation is that the study collects and assesses a large
variety of data. This can complicate the process and give
rise to more practical issues compared to feasibility stud-
ies with fewer variables. Thirdly, the NOMAD team con-
sists of doctors only, and lack of important capacities
from other professions can be a limitation when working
with multimorbidity care.

A strength of this study is a large sample size compared
to most feasibility studies [45]. This will allow assess-
ment of possible effect outcomes to a larger extent, com-
pared to a feasibility study with a smaller sample size. The
long inclusion time (17 months) will allow the interven-
tion to settle in clinical practice in a way that we think
can increase feasibility and acceptability to users. Hence,
the likelihood of a successfully conducted future RCT
increases. A third advantage is the use of PROs that aid
clinical decision-making and secure a patient-centred
approach, which we consider a key component to suc-
cessful management of complex multimorbid patients.

Overall, this study will contribute with valuable knowl-
edge on how to manage the complex challenges in the
care of diabetes and multimorbidity and prepare the
design of an RCT testing effect of the intervention.
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the intervention was performed pre-trial. This resulted in a system by
which the NOMAD recommendations are to be registered.

Acknowledgements

We would like to thank OPEN REDcap, OPEN, Open Patient data Explorative
Network, Odense University Hospital, Region of Southern Denmark, for sup-
port and advice.

Authors’ contributions

ADZ conceived the study design in close collaboration with the entire
research group. SJB wrote the protocol. The rest of the group contributed
with input to trial design and formation of the protocol. SJB is responsible for
data collection and management. ADZ is primary investigator (Pl) and head
of the research programme and oversee all research activities in close col-
laboration with co-PI DPH. IRS, ADZ, and CG did the preliminary work on the
patient-reported outcome (PRO) content. JDA and MJR are in charge of the
qualitative process evaluation (published in separate paper). CH conducted
the preliminary evaluation and was responsible for all written records during
the development period. The medical specialists (KS, SN, JH, MKP, SLJ, VP, IRS,
PKD, MTR, and PBJ) provided valuable input as intervention end users in the
development phase. The group as a whole has been and will continue to be
consulted throughout the project period when relevant, as they represent
great experience in clinical work, different medical specialities, and quantita-
tive and qualitative research. All authors read and approved the current
protocol before submission.

Funding

Open access funding provided by University of Southern Denmark The Region
of Southern Denmark and the Novo Nordisk Foundation (NNF) funded this
work. NNF has provided funding for a large research programme about dia-
betes and multimorbidity, starting in 2020 at Steno Diabetes Centre Odense
(SDCO). The current trial forms a central part of the programme. NNF played

a part in the initial phase of developing the intervention tested in this study.
NNF’s involvement was restricted to an initial proposition of the intervention
design asking us to investigate a MDT of doctors, and had no role or influence
in the further evolution and adaptation of the intervention. The current trial
design is solely a result of the research group's efforts, with no influence of
neither NNF nor the sponsor SDCO. The Region of Southern Denmark had no
influence in the trial design.

Availability of data and materials
The datasets used and/or analysed during the current study will be available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The Research Ethics Committee has stated that this study is exempt from
approval according to Danish law as it contains no collection of human mate-
rial and retrieves written consents from all participants (reference number
from correspondence: 20222000-150). The study was registered in the register
for research and quality projects in the Region of Southern Denmark (refer-
ence number: 22/56265). Only the patients who return written consent will be
subject to data collection in this study, and choosing not to consent will not
affect how they are treated.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.


https://doi.org/10.1186/s40814-024-01517-0
https://doi.org/10.1186/s40814-024-01517-0

Bugge et al. Pilot and Feasibility Studies (2024) 10:91

Author details

!Steno Diabetes Centre Odense, Odense University Hospital, 5000 Odense,
Denmark. “Department of Pharmacology, Odense University Hospital, Odense,
Denmark. *Department of Clinical Research, University of Southern Denmark,
Odense, Denmark. “Department of Public Health, University of Southern
Denmark, Odense, Denmark. °Department of Nephrology, Odense University
Hospital, Odense, Denmark. °Department of Respiratory Medicine, Odense
University Hospital, Odense, Denmark. ’Department of Cardiology, Odense
University Hospital, Odense, Denmark. 8Steno Diabetes Centre Aarhus, Aarhus
University Hospital, Aarhus, Denmark. “Department of Public Health, Aarhus
University, Aarhus, Denmark. '°Steno Diabetes Centre Northern Jutland, Aal-
borg University Hospital, Aalborg, Denmark. ' Department of Health Science
and Technology, Aalborg University, Aalborg, Denmark. "?REHPA, The Danish
Knowledge Centre for Rehabilitation and Palliative Care, Odense University
Hospital, Nyborg, Denmark.

Received: 26 September 2023 Accepted: 6 June 2024
Published online: 15 June 2024

References

1. Technical series on safer primary care: multimorbidity. https://www.who.
int/publications-detail-redirect/9789241511650. Accessed 26 Oct 2022.

2. Uijen AA, van de Lisdonk EH. Multimorbidity in primary care: prevalence
and trend over the last 20 years. Eur J Gen Pract. 2008;14(Suppl 1):28-32.

3. Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N, et al.
Global and regional diabetes prevalence estimates for 2019 and projec-
tions for 2030 and 2045: results from the International Diabetes Federa-
tion Diabetes Atlas, 9th edition. Diabetes Res Clin Pract. 2019;157:107843.

4. Invisible numbers: the true extent of noncommunicable diseases and

what to do about them. Geneva: World Health Organization; 2022.

Licence: CC BY-NC-SA 3.0 IGO. https://www.who.int/publications/i/item/

9789240057661.

Teck J. Diabetes-associated comorbidities. Prim Care. 2022;49:275-86.

6. Coughlin SS, Calle EE, Teras LR, Petrelli J, Thun MJ. Diabetes mellitus as a
predictor of cancer mortality in a large cohort of US adults. Am J Epide-
miol. 2004;159:1160-7.

7. Diabetes Canada Clinical Practice Guidelines Expert Committee, Robinson
DJ, Coons M, Haensel H, Vallis M, Yale JF. Diabetes and mental health.
Can J Diabetes. 2018;42(Suppl 1):5130-41.

8. Chiang JI, Furler J, Mair F, Jani BD, Nicholl Bl, Thuraisingam S, et al. Associa-
tions between multimorbidity and glycaemia (HbA1c) in people with
type 2 diabetes: cross-sectional study in Australian general practice. BMJ
Open. 2020;10:e039625.

L

9. Ryan BL, Bray Jenkyn K, Shariff SZ, Allen B, Glazier RH, Zwarenstein M, et al.

Beyond the grey tsunami: a cross-sectional population-based study of
multimorbidity in Ontario. Can J Public Health Rev Can Sante Publique.
2018;109:845-54.

10. Violan C, Foguet-Boreu Q, Flores-Mateo G, Salisbury C, Blom J, Freitag
M, et al. Prevalence, determinants and patterns of multimorbidity in
primary care: a systematic review of observational studies. PloS One.
2014;9:102149.

11. Chiang JI, Jani BD, Mair FS, Nicholl B, Furler J, O'Neal D, et al. Associations
between multimorbidity, all-cause mortality and glycaemia in people
with type 2 diabetes: a systematic review. PloS One. 2018;13:e0209585.

12. Fortin M, Lapointe L, Hudon C, Vanasse A, Ntetu AL, Maltais D. Multimor-
bidity and quality of life in primary care: a systematic review. Health Qual
Life Outcomes. 2004;2:51.

13. Williams JS, Egede LE. The association between multimorbidity and
quality of life, health status and functional disability. Am J Med Sci.
2016;352:45-52.

14. Menotti A, Mulder |, Nissinen A, Giampaoli S, Feskens EJ, Kromhout D.
Prevalence of morbidity and multimorbidity in elderly male populations
and their impact on 10-year all-cause mortality: the FINE study (Finland,
Italy, Netherlands, Elderly). J Clin Epidemiol. 2001;54:680-6.

15. Pillay B, Wootten AC, Crowe H, Corcoran N, Tran B, Bowden P, et al. The
impact of multidisciplinary team meetings on patient assessment, man-
agement and outcomes in oncology settings: a systematic review of the
literature. Cancer Treat Rev. 2016;42:56-72.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

Page 9 of 10

. Russ MJ. The psychiatric inpatient multidisciplinary team meeting: a

model for current practice. J Psychiatr Pract. 2021;27:101-8.

de Aimeida FEO, do Carmo Santana AK, de Carvalho FO. Multidisciplinary
care in amyotrophic lateral sclerosis: a systematic review and meta-analysis.
Neurol Sci Off J Ital Neurol Soc Ital Soc Clin Neurophysiol. 2021;42:911-23.

. Wright FC, De Vito C, Langer B, Hunter A. Expert Panel on Multidiscipli-

nary Cancer Conference Standards. Multidisciplinary cancer conferences:
a systematic review and development of practice standards. Eur J Cancer
Oxf Engl. 1990;43:1002-10.

. Rosell L, Alexandersson N, Hagberg O, Nilbert M. Benefits, barriers and

opinions on multidisciplinary team meetings: a survey in Swedish cancer
care. BMC Health Serv Res. 2018;18:249.

Henriksen DP, Ennis ZN, Panou V, Hangaard J, Jensen PB, Johansson SL,
et al. Physician-led in-hospital multidisciplinary team conferences with
multiple medical specialities present - a scoping review. J Multimorb
Comorbidity. 2022;12:26335565221141744.

Andersen JD, Jensen MH, Vestergaard P, Jensen V, Hejlesen O, Hangaard S.
The multidisciplinary team in diagnosing and treatment of patients with
diabetes and comorbidities: a scoping review. J Multimorb Comorbidity.
2023;13:26335565231165970.

Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interven-
tions: an overview of reviews and development of a theoretical frame-
work. BMC Health Serv Res. 2017;17:88.

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L,
CONSORT, et al. CONSORT 2010 statement: extension to randomised
pilot and feasibility trials. BMJ. 2016;355:15239.

Calvert M, Kyte D, Mercieca-Bebber R, Slade A, Chan A-W, King MT, et al.
Guidelines for inclusion of patient-reported outcomes in clinical trial
protocols: the SPIRIT-PRO extension. JAMA. 2018;319:483-94.

Denmark Population (2023) - Worldometer. https://www.worldometers.
info/world-population/denmark-population/. Accessed 9 Jan 2023.
Facts about the Region of Southern Denmark. https://regionsyddanmark.
dk/en/about-us/facts-about-the-region-of-southern-denmark. Accessed
9 Jan 2023.

Danmarks Statistik. https://www.dst.dk/da/. Accessed 10 Jan 2023.
Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al.
A new framework for developing and evaluating complex interventions:
update of Medical Research Council guidance. BMJ. 2021,374:n2061.
O'Cathain A, Croot L, Duncan E, Rousseau N, Sworn K, Turner KM, et al.
Guidance on how to develop complex interventions to improve health
and healthcare. BMJ Open. 2019;9:029954.

Cruz Rivera S, Aiyegbusi OL, Ives J, Draper H, Mercieca-Bebber R, Ells

C, et al. Ethical considerations for the inclusion of patient-reported
outcomes in clinical research: the PRO ethics guidelines. JAMA.
2022;327:1910-9.

Sasseville M, Chouinard M-C, Fortin M. Patient-reported outcomes in
multimorbidity intervention research: a scoping review. Int J Nurs Stud.
2018;77:145-53.

Ware JE, Sherbourne CD. The MOS 36-item short-form health sur-

vey (SF-36). |. Conceptual framework and item selection. Med Care.
1992,30:473-83.

Jensen MB, Jensen CE, Gudex C, Pedersen KM, Serensen SS, Ehlers LH.
Danish population health measured by the EQ-5D-5L. Scand J Public
Health. 2021;51(2):14034948211058060.

Topp CW, @stergaard SD, Sendergaard S, Bech P. The WHO-5 Well-Being
Index: a systematic review of the literature. Psychother Psychosom.
2015;84:167-76.

Hjerteforeningen. https://boccawired.ipapercms.dk/Hjerteforeningen/
Rapporter/valideringsrapportapril22/. Accessed 10 Jan 2023.

McGuire BE, Morrison TG, Hermanns N, Skovlund S, Eldrup E, Gagliardino
J, et al. Short-form measures of diabetes-related emotional distress:

the Problem Areas in Diabetes Scale (PAID)-5 and PAID-1. Diabetologia.
2010;53:66-9.

Groenvold M, Petersen MAa, Aaronson NK, Arraras JI, Blazeby JM,
Bottomley A, et al. The development of the EORTC QLQ-C15-PAL: a
shortened questionnaire for cancer patients in palliative care. Eur J
Cancer. 2006;42:55-64.

Echteld MA, Deliens L, Onwuteaka-Philipsen B, Klein M, van der Wal G.
EORTC QLQ-C15-PAL: the new standard in the assessment of health-
related quality of life in advanced cancer? Palliat Med. 2006,20:1-2.


https://www.who.int/publications-detail-redirect/9789241511650
https://www.who.int/publications-detail-redirect/9789241511650
https://www.who.int/publications/i/item/9789240057661
https://www.who.int/publications/i/item/9789240057661
https://www.worldometers.info/world-population/denmark-population/
https://www.worldometers.info/world-population/denmark-population/
https://regionsyddanmark.dk/en/about-us/facts-about-the-region-of-southern-denmark
https://regionsyddanmark.dk/en/about-us/facts-about-the-region-of-southern-denmark
https://www.dst.dk/da/
https://boccawired.ipapercms.dk/Hjerteforeningen/Rapporter/valideringsrapportapril22/
https://boccawired.ipapercms.dk/Hjerteforeningen/Rapporter/valideringsrapportapril22/

Bugge et al. Pilot and Feasibility Studies (2024) 10:91

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Pedersen MH, Duncan P, Lasgaard M, Friis K, Salisbury C, Larsen FB. Danish
validation of the Multimorbidity Treatment Burden Questionnaire (MTBQ)
and findings from a population health survey: a mixed-methods study.
BMJ Open. 2022;12:e055276.

DEFACTUM - publikation: indikatormal for “patientinddragelse”- teor-
etiske og metodiske overvejelser. https://www.defactum.dk/. Accessed
10 Jan 2023.

Malterud K. Systematic text condensation: a strategy for qualitative analy-
sis. Scand J Public Health. 2012;40:795-805.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
Electronic Data Capture (REDCap)-a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42:377-81.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The
REDCap consortium: building an international community of software
platform partners. J Biomed Inform. 2019;95: 103208.

Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot studies:
recommendations for good practice. J Eval Clin Pract. 2004;10:307-12.
Billingham SAM, Whitehead AL, Julious SA. An audit of sample sizes for
pilot and feasibility trials being undertaken in the United Kingdom reg-
istered in the United Kingdom Clinical Research Network database. BMC
Med Res Methodol. 2013;13:104.

Lancaster GA, Thabane L. Guidelines for reporting non-randomised pilot
and feasibility studies. Pilot Feasibility Stud. 2019;5:114.

Frelich A, Ghith N, Schigtz M, Jacobsen R, Stockmarr A. Multimorbidity,
healthcare utilization and socioeconomic status: a register-based study in
Denmark. PloS One. 2019;14:e0214183.

Skou ST, Mair FS, Fortin M, Guthrie B, Nunes BP, Miranda JJ, et al. Multi-
morbidity Nat Rev Dis Primer. 2022;8:48.

Fortin M, Bravo G, Hudon C, Lapointe L, Dubois M-F, Almirall J. Psy-
chological distress and multimorbidity in primary care. Ann Fam Med.
2006;4:417-22.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10


https://www.defactum.dk/

	Network of doctors for multimorbidity and diabetes — the NOMAD intervention: protocol for feasibility trial of multidisciplinary team conferences for people with diabetes and multimorbidity
	Abstract 
	Background 
	Methods 
	Discussion 
	Administrative information 
	Trial registration 

	Background
	Methods
	Study design
	Setting and context
	Participants
	Intervention development
	Intervention
	Patient-reported outcome
	Progression criteria (see Table 1)
	Process evaluation
	Variables
	Outcomes
	Data collection and management
	Statistical methods
	Sample size justification
	Dissemination
	User involvement

	Discussion
	Acknowledgements
	References


