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“Two roads diverged in a wood, and |, | took the one
less travelled by, and that has made all the difference”

- Robert Frost (1916)
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General introduction
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Healthcare around the world will face enormous challenges in the upcoming years. Sus-
tainability and affordability are under pressure due to an increase in age-related multi-
morbidity,'” increased healthcare utilisation, rising costs® and a shortage of healthcare
professionals®®. An important group at risk is the population of older patients with multi-
morbidity. Given the current situation of (over)specialisation of healthcare professionals,
older patients with multimorbid are at risk of fragmentation of care with negative health
outcomes.”"® The need for collaboration between healthcare professionals has never
been more urgent in the current hospital care landscape.

| believe that we should strive for the highest possible quality of care for older patients
with multiple health problems within the resources available. There is room for improve-
ment in the current organisation of care, as illustrated by the example of one patient in
Box 1.
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Box 1. A patient case illustrating the problem of the current organisation of health-
care.

Mrs Johnson is an 85-year-old patient with congestive heart failure. She was found at
home with a delirium after a fall and taken to hospital. She had to wait three hours in the
emergency department (ED) before being seen, as the ED is very busy every day. The first
doctor to see her was a cardiologist, as she has a history of heart failure. The cardiologist
saw a lot of pleural effusion and a small mass on the chest X-ray and called the pulmon-
ologist. The pulmonologist saw her an hour later and concluded that the pleural effusion
needed to be treated by the cardiologist before the pulmonologist could assess the small
mass. However, Mrs Johnson was delirious, so the cardiologist called the geriatrician. After
another hour, the geriatrician assessed the patient and provided a management plan for
the delirium, but concluded that the patient should be admitted to the cardiology ward
because of her complex heart failure management. The cardiologist followed this advice,
but not before briefly consulting internal medicine about her anti-diabetic medication.

Five hours later, and much uncertainty and confusion for Mrs Johnson and her family
(they are all doctors, right?), she was in her room on the cardiology ward.

On the ward, Mrs Johnson often sees several doctors a day, each of whom treats only
a part of her. No one can solely treat all her health issues, nor can they answer all her

questions and they refer her to the other doctor. The result is frustration and confusion.

Treating specialist:

- Heart failure —> cardiology

- Fall and delirium - geriatrics

- Small lung mass - pulmonary medicine
- Diabetes mellitus —> internal medicine

The problem of the current organisation of healthcare

Miss Johnson presents to the hospital with multiple problems and could be admitted to
several specialties. But which specialty will give her the best quality of care during this
admission? None of these specialties can provide the highest quality of care, simply be-
cause there is not one problem, but several. Therefore, the unfortunate answer is none.
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At least, not with the current healthcare system in the Netherlands. It could be argued
that a hospitalist (“ziekenhuisarts” in Dutch) or a geriatrician could be the solution, but in
the current system there are far too few of these specialists to treat all older patients with
multiple problems in the hospital. It is estimated that 63% of all patients admitted to the
hospital can be defined as older patients with multiple health problems."

Patients with multiple health problems are at risk of fragmentation of care, defined as:
“the delivery of care involving multiple providers and organizations with no effective
coordination of different aspects of care”’ This means that each specialty treats only the
medical problem in its area of expertise, rather than the patient as a whole. In clinical
practice, this can be recognised by language such as: “The patient is discharge ready for

my specialty ”.

The literature shows that fragmentation of care leads to poorer quality of care,® more
medical errors,'® more emergency department visits,” preventable hospitalisations,” and
higher costs*. In addition, this fragmented care is inefficient and can be confusing for
both patients and healthcare professionals, as shown in Figure 1. Patients often require
multiple consultations and/or a transfer to a new ward.

There is an urgent need to tackle fragmentation and improve the quality of care, as in-
creasing life expectancy also increases age-related multimorbidity and thus demand for
health services." In addition, a shortage of healthcare professionals is expected to put
further pressure on the healthcare system.”® These combinations of factors put the sus-
tainability of the healthcare system at risk and call for a reform of the health care system.

Several agencies, such as the WHO, have proposed interprofessional collaboration as a
promising healthcare reform."”'* However, studies of interprofessional collaboration
show mixed results in terms of effectiveness and quality of care.”"®
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Figure 1. The operating procedures on a regular care ward.

@

=N

“No medical

problem on my
expert domain”

senior A senior B

e
e

%@<_
EID"

nurse A junior A

Admission from : T
Emergency department
to ward A by doctor A.
Diagnosis still unclear

U

e C
— ——————— > ——————
Transfer of Consultation Supervision Visits the
patient to patient for
another ward examination
Terminology

There are various types of collaboration, and the terminology used in the literature is
loose and often imprecise, as different concepts and definitions are still evolving. This
can lead to ambiguity about the precise content of collaboration, its outcomes and their
generalisability. An overview of the characteristics of different types of collaboration as
described by Mitzkat et al."” can be found in Box 2 and Figure 2.

A consistent use of terminology has been chosen for this thesis, as explained in Box 2. To
improve the readability of this thesis, we will not distinguish between interprofessional
and intraprofessional collaboration and will refer to both as interprofessional collabora-
tion, as we consider intraprofessional collaboration to be a subtype of interprofessional

collaboration.'”®
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Box 2. Definitions and characteristics of different types of collaboration, as de-
scribed by Mitzkat et al."”

Interdisciplinary

Interdisciplinary teamwork involves professionals from different disciplines (e.g. econom-
ics and psychology) who share a team identity and work closely together in an integrated
manner to solve complex care problems and deliver services.

Use in this thesis:
As defined.

Multiprofessional

Multiprofessional collaboration involves different health and social care professionals
(e.g. medicine and nursing). These team members work alongside each other, in other
words, they work in parallel rather than interactively. They do not necessarily provide an
integrated solution or care plan, as is the case with interprofessional collaboration.

Use in this thesis:
See multidisciplinary.

Multidisciplinary

Multidisciplinary collaboration has the same concepts as multiprofessional collaboration,
but involves different academic disciplines (e.g. economics and geography) rather than
different health and social care professions (e.g. medicine and nursing).

Use in this thesis:

Contrary to the above definition, the medical literature consistently uses the term multidis-
ciplinary to refer to collaboration between different health and social care professions (e.g.
medicine and nursing) rather than the correct term multiprofessional. Therefore, in this thesis
we will consistently use the term multidisciplinary to refer to different health and social care
professions (e.g. medicine and nursing) to follow clinical practice in the use of this terminol-

ogy.
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Interprofessional

Interprofessional collaboration involves different health and social care professionals (e.g.
medicine and nursing) who regularly come together to negotiate and agree how to solve
complex care problems. They provide an integral care plan for their patient.

If they share a team identity, this is sometimes referred to as interprofessional teamwork.

Use in this thesis:

Studies by Reinders et al.”® argue that a shared team identity is necessary to achieve high
quality collaboration. Effective collaboration/teamwork therefore always requires a shared
team identity, so this thesis does not differentiate between interprofessional collaboration or
teamwork, but has chosen to refer to it all as interprofessional collaboration, which is also
common in the current literature.

Intraprofessional

Intraprofessional collaboration has the same concepts as interprofessional collaboration,
but is used when professionals have a common degree (e.g. medicine, for a cardiologist
and a pulmonologist). This can be considered as a subtype of interprofessional collabora-
tion.

Use in this thesis:

Intraprofessional collaboration can be seen as a subset of interprofessional collaboration.
Therefore, this thesis does not distinguish between the two, but refers to interprofessional
collaboration only.

A pandemic to highlight problems and opportunities

The healthcare system is expected to face major challenges in the future due to increas-
ing age-related multimorbidity, higher demand for healthcare services, and a shortage of
healthcare professionals." The COVID-19 pandemic in 2020 provided a glimpse of what
the future might look like. In March 2020, the COVID-19 pandemic was at its peak in the
Netherlands, and specifically in the region of the Jeroen Bosch Hospital, with a shortage
of healthcare workers and a great influx of patients with multiple health problems. In
this time of need, interprofessional collaboration between healthcare professionals has
emerged naturally.” In clinical practice with scarce resources of all kinds, the positive
effects of interprofessional collaboration were demonstrated. This interprofessional col-
laboration was continued within the Jeroen Bosch Hospital and the Intensive Collabora-
tion Ward was established.
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Figure 2. The difference between interprofessional collaboration and multidisciplinary col-
laboration
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The left panel shows interprofessional collaboration and the right panel shows multidisciplinary
collaboration, as used for the studies in this thesis.

The Intensive Collaboration Ward (ICW)

In the current hospital care landscape, Mrs Johnson receives fragmented care. This is not
only frustrating and confusing for Mrs Johnson, her family and the healthcare profession-
als, but also leads to poorer outcomes’', higher costs* and inefficient use of resources”®.
The Jeroen Bosch Hospital in the Netherlands is committed to enhancing care for older
patients with multiple health issues, aiming for the highest possible quality and actively
working to achieve this goal. The positive lessons from the COVID-19 pandemic were the
impetus for the creation of the ICW.

The ICW is a collaboration between the specialties of cardiology, geriatrics, internal medi-
cine, respiratory medicine and hospital medicine, as well as nursing and allied health pro-
fessionals, and was established to provide interprofessional care based on the following
principles:

1) The patient has one coordinating physician: the hospitalist, who is a hospital general-
ist trained to evaluate the entirety of a patients’ health problems.'**° A hospitalist is
present six days a week, which means that the patient sees only two different doctors
during the week.

2) There is a nursing team consisting of nurses from all the specialties involved, ensuring
a diverse background. The coordinating nurse and hospitalist work closely together
and are the persons of contact for the patient and their family.

3) To portray the medical perspective of care, there is a treatment team meeting (TTM)
every morning, 6 days a week (not on Sunday). In this TTM, each patient’s values
and beliefs are introduced by the hospitalist as a starting point for the meeting. The
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patient is then assessed by the hospitalist together with a cardiologist, geriatrician,
internist, and pulmonologist. The conversation is centred around the patient’s story.
The medical specialists combine their expertise and all their visions come together to
provide one tailor-made solution for the patient.

4) To portray other aspects of the patients’ health, the hospitalist and nurse meet three
times a week with a team of allied health professionals consisting of a physiotherapist,
dietician, speech therapist, social worker, occupational therapist, and a liaison nurse.
Specific professionals with a particular interest in the ICW per allied health specialty
were assigned to ensure continuity and consistency of the team and meeting.

This interprofessional approach enables the team to evaluate and treat the entirety of a
patient’s health problems in an integrated manner. Figure 3 gives an overview of the ICW.
In summary, the ICW provides extensive interprofessional care for older patients with
multimorbidity. These patients are placed at the centre of the collaboration and tailor-
made solutions are provided for the individual needs of the patient. In the literature, we
found no model similar to the ICW that provides such extensive collaborative care.

Figure 3. The operating procedures of the ICW.
Admission from Emergency department
with (at that point) unknown diagnosis

Medical expert team Allied health team

A

Patient team
patient-nurse-hospitalist
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Quintuple Aim

The Quintuple Aim is a model which has evolved over the years and contains five goals to
create a more sustainable healthcare system.”’ The Quintuple Aim can be used to evalu-
ate if healthcare interventions achieve a genuine improvement for the entire healthcare
system.

The Quintuple Aim has five aims: “
1. Improved patient experience of care
Improved patient health outcomes
Reduced costs
Improved healthcare professional wellbeing J
Improved health equity
The Quintuple Aim states that it is not effective to improve the outcomes of one aim while
decreasing another, and that all aims must be achieved to constitute a true improvement
in the quality of care. To illustrate, higher patient satisfaction at an enormous cost is not
sustainable for future challenges, and better patient outcomes at a lower cost but with a

large reduction in the wellbeing of health professionals is not a net improvement for the
future either.

vk wnN

Aims of this thesis

The ultimate aim is to improve the quality of care for older patients with multiple health
problems. To do so, this thesis investigates whether the newly established ICW improves
all aspects of the quality of care for older patients with multiple health problems and
seeks to understand the underlying mechanisms of collaboration and their impact. This
thesis investigates whether the ICW achieves all five aims of the Quintuple Aim.

Outline of this thesis

This thesis consists of five parts, each of which represents one of the Quintuple aims in
order. Figure 4 gives an overview of the studies in this thesis. Most of the studies cover
more than one of the Quintuple Aims, so they do not fit neatly into one part.

This thesis begins with a General Introduction (Chapter 1).
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Figure 4. An overview of the studies of this thesis in relation to the aims of the Quintuple Aim.

CAAPTER 5

Part | covers the patient experience of care. Chapter 2 investigates whether the patient
experience of care improves (Aim 1) and also examines patient health outcomes (Aim 2)
and the cost of care (Aim 3).

Part Il covers the patient health outcomes. Chapter 3 investigates the health outcomes
of ICW patients compared to a historical cohort of similar patients receiving regular care
(Aim 2). Chapter 4 shows the outpatient clinic and emergency department visits after
discharge from the hospital (Aim 2 and 5).

Part lll covers the cost of care. Chapter 5 provides an economic evaluation of the ICW,
assessing costs (Aim 3) and health equity (Aim 5).

Part IV covers the healthcare professional wellbeing. Chapter 6 investigates whether dif-
ferent concepts of healthcare professional wellbeing are related and whether scores on
these concepts change over time when working interprofessionally (Aim 4). Chapter 7
shows the results of real-life differences between multidisciplinary and interprofessional
collaboration, captured by video and audio recordings (Aim 4).
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Part V covers health equity, i.e. the use of (human) resources. Chapter 8 investigates
in-hospital medical consultations before and after implementation of the ICW (Aim 5),
as a proxy for the learning effect of the ICW for medical specialists (Aim 4). Chapter 9
is a scoping review of the facilitators and barriers to interprofessional collaboration and
provides key factors for improving the quality and implementation of interprofessional
collaboration (Aim 4 and 5).

Finally, Chapter 10 contains a Summary and General Discussion on the implications of
the results of this thesis.
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Improved patient experience of care



“I have no special talents. | am only passionately curious”

- Einstein



CHAPTER 2

Combined interprofessional and intraprofessional
clinical collaboration reduces length of stay and
consultations: a retrospective cohort study on an
intensive collaboration ward (ICW)

Simon T. de Gans, Monique M.A. Penturij-Kloks, Fedde Scheele, Marjolein H.J. van de Pol,
Babette C. van der Zwaard, Carolina J.P.W. Keijsers

Journal of Interprofessional Care. 2023; 37(4), 523-531.
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Abstract

Introduction

Patients with multiple health problems are a growing population at high risk of receiving
fragmented care, resulting in a poorer quality of care, preventable hospitalizations, and
higher costs. Health agencies such as the World Health Organization (WHO) advocate
the implementation of interprofessional care, which should lead to better patient care.
This retrospective cohort study investigated the effect of combined interprofessional
and intraprofessional collaboration on the management of mainly elderly patients with
multiple health problems on an Intensive Collaboration Ward (ICW).

Methods

Patient health outcomes, patient experience, and the cost and value of care were as-
sessed. 200 patients admitted to the ICW were compared with 51 control patients with
an indication for the ICW who were admitted to a regular ward because of a shortage of
ICW beds.

Results

Patients admitted to the ICW had a shorter length of hospital stay than control patients
(median 5 vs 7 days, p=0.004) and had fewer in-hospital consultations (p=0.003). Patient
satisfaction did not differ between the ICW and control patients (mean rating (1-10) 8.22
vs 8.75, p=0.060).

Conclusions

This study indicates that interprofessional and intraprofessional clinical collaboration
reduces the length of hospital stay and the number of in-hospital consultations, without
affecting patient satisfaction.



Combined interprofessional and intraprofessional clinical collaboration reduces length of stay and |
consultations: a retrospective cohort study on an intensive collaboration ward (ICW)

Introduction

The organization of hospital care is highly specialized,'” with medical specialists and
healthcare professionals tending to mainly treat specific health problems in their field of
expertise.** Being treated by different specialists for each individual ailment increases the
risk of fragmentation of care, defined as: “the delivery of care involving multiple providers
and organizations with no effective coordination of different aspects of care”” Fragmen-
tation of care leads to a poorer quality of care,® more medical errors,> emergency depart-
ment visits,” preventable hospitalizations,” and higher costs.>*® Elderly patients, who

often have multiple health problems, are likely to receive fragmented care.*"

A solution to this undesirable situation is interprofessional collaborative practice,'” as
advised and defined by the World Health Organization (WHO): “interprofessional col-
laborative practice happens when multiple health workers from different professional
backgrounds work together with patients, families, carers and communities to deliver the
highest quality of care”'? Such collaboration should improve the quality of care, which
could be evaluated by the principle of the triple-aim: improved health outcomes, en-
hanced patient experience, and lower costs."”* However, it has proven difficult to measure
the benefit of interprofessional care. Two reviews of interprofessional care in a hospital
or primary care setting found little evidence for the effectiveness of interprofessional
care,'*"*and no studies have investigated all the triple-aim outcomes in one study.'®

We hypothesized that not only interprofessional collaboration improves the quality of
care, but also intraprofessional collaboration, especially in patients with multiple health
problems. However, we have not been able to find any studies of the effects of intrapro-
fessional collaboration on the triple aim outcomes, or indeed of combined interprofes-
sional and intraprofessional care on outcomes in patients with multiple health problems.

Background

During the first COVID-19 wave in 2020 the Jeroen Bosch Hospital in the Netherlands
experienced the urgent need to work interprofessional and intraprofessional to provide
good patient care. As an effect, this made health professionals want to further enhance
this collaboration and proceed with this outside of the COVID-19 care, leading to the
founding of the Intensive Collaboration Ward (ICW) which was operational very quick
after the first COVID-19 wave, on the 15th of June 2020. This collaborative practice is
expected to improve the efficacy of care delivered, resulting in improved patient health
outcomes as also indicated by the WHO. Specific outcomes mentioned by the WHO are
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appropriate use of specialist clinical resources, length of hospital stay, and hospital admis-
sion and mortality rates."” All outcomes measured are described in the methods section.

The aim of this study was to investigate whether combined interprofessional (e.g. nurses
and doctors) and intraprofessional (e.g. doctors from different specialties) care at the
ICW improves patient outcomes, patient experience, and healthcare costs in hospitalized
elderly patients with multiple health problems.

Methods

Study design

This retrospective cohort study evaluated the effects of combined interprofessional and
intraprofessional care provided on an intensive collaboration ward (ICW) on health out-
comes, patient experience, and healthcare costs and value. Patients admitted to the ICW
were compared with similar patients with an indication for the ICW who were admitted
to a regular ward because of a shortage of ICW beds. The study period was from 15 June
2020, the opening of the ICW, to 31 October 2020.

Patients and setting

The study population consisted of patients who came to the emergency room (ER) of the
Jeroen Bosch Hospital, a large teaching hospital in the Netherlands. Patients presenting
with health problems covered by the specialties of cardiology, geriatrics, internal, or
pulmonary medicine AND who had an indication for admission to the ICW, as determined
by the main treating physician at the ER, were included in this study. Indications for
admission to the ICW are, for example, a complex infectious problem or a combination
of one or more of the following problems: dyspnea, pulmonary problems, cardiological
problem:s, falls, or delirium.

The intervention: Intensive Collaboration Ward (ICW)

The ICW is designed to care for patients with multiple health problems. Most patients are
of advanced age who require complex care and who could be at risk of receiving insuffi-
cient care for one or more of their health problems on a regular ward. To provide optimal
care for these complex patients, the ICW has multiple working principles, of which an
overview is presented in Figure 1. First, the patient has one coordinating physician: the
hospitalist, who is a hospital generalist trained to evaluate the entirety of a patients’
health problems.'”'® This hospitalist is present six days a week, meaning the patient sees
the same physician the entire week. Second, the nursing team consists of nurses from all
non-surgical wards who have been specifically assigned to the ICW and therefore has a
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diverse background. The nurses work closely together with the patient and hospitalist,
with the nurses and hospitalist being the point of contact for the patient and their family.
Third, to portray the medical perspective of care there is a treatment team meeting (TTM)
every morning for 6 days a week (not on Sunday) in which the hospitalist introduces
each patients values and believes as a starting point for the meeting, thereafter each
patient is evaluated by the hospitalist and a geriatrician, internist, pulmonologist, and
cardiologist. In this TTM the medical specialists combine their expertise and collectively
provide solutions for the patient, the conversation of this meeting is centered around
the patients story. Fourth, to portray other aspects of the patients’ health the hospital-
ist and nurse meet three times a week with a paramedical team, consisting of a physical
therapist, dietician, speech therapist, social worker, and an occupational therapist. In this
paramedical meeting all professionals discuss with each other which additional care is
needed to optimally treat the patient. Specific professionals with extra interest for the
ICW per paramedical specialty were assigned, to ensure continuity and consistency of the
paramedical team and meeting.

Above description of the TTM is in line with the definition of intraprofessional collabora-
tion as described by Mitzkat et al. and Reinders et al.'®*° It differs from multidisciplinary or
multiprofessional teamwork since professionals on the ICW do not work parallel to each
other, but work together and negotiate to provide an integral solution for the patient.
The description of the paramedical meeting also meets the definition of interprofessional
collaboration, since they work interactively and regularly come together.'>* The profes-
sionals do not deliver siloed care, they physically come together during the TMI and the
paramedical meeting to discuss and provide an integral solution and treatment plan for
the patient, which is completely different to usual care on regular wards.

This interprofessional and intraprofessional approach enables the team to evaluate and
treat the entirety of a patient’s health problems. Once a treatment plan had been drafted
and implemented, the patient is transferred to a regular care ward.
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Figure 1. An overview of the operating procedures of the ICW

Admission from Emergency department
with (at that point) unknown diagnosis

Medical expert team Paramedicalteam

Patient team
patient-nurse-hospitalist

Organization of care during hospital admission, after admission to the ICW. The hospitalist is the
coordinating physician and guides the patient through the hospital admission.

A: Patient team at the Intensive Collaboration Ward (ICW) consist of the patient, nurse and hospital-
ist. Central are the patients’values and clear communication for the patient.

B: Medical expert team consists of senior doctors from the specialties of internal, cardiology, pulmo-
nary and geriatric medicine. Hospitalist presents the patient including the patients’ values. Discus-
sion until consensus is achieved about a tailormade plan. Patients receives the proposed treatment
plan including different treatment options if available from the hospitalist, leading to shared deci-
sion making.

C: Paramedical team: nurse and hospitalist present the patient including the patients’values. Discus-
sion until consensus is achieved. Patient receives proposed plan by nurse and/or hospitalist.

The control group: regular wards

Regular care wards, as they are currently present in hospitals in the Netherlands, are far
different from the situation on the ICW as described above. On a regular ward a resident
sees the patient and later in the morning or day consults with the supervisor, after this
the treatment plan has to be discussed with the patient and/or consultations by other
specialties need to be asked, making it a far less efficient process as is visualized in Fig-
ure 2. In addition, consulting residents need to discuss with their supervisor and then
communicate this back to the primary treating specialty, this results in a lot of calls and
separate deliberation. Because of these consultations, the patients see multiple doctors
by their bed which can be really confusing for the patient. Also residents often alternate
between departments on a day to day basis, resulting in the patient seeing a different
face almost every day.
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As described above, on regular wards the involved professionals operate alongside each
other and not together, meaning they provide siloed care and are not physically together
to confer with each other. In addition, they do not necessarily share the same goal of an
integral outcome, but act on their own tasks and goals. That professionals act on their
own goals can result in “bounce” and “turf” as described in the well-known book “The
House of God" Medical specialists try to bounce patients to another specialty, which is
not necessarily better for the patient, and further underlines that they do not share the
same goal of an integral outcome.”

Figure 2. An overview of the operating procedure on a regular ward

\- Supervision

L Consultation

Visits the patient far

- examination

—- Transfer of patient to anather
ward

“Ho medical
probleman my
expert domain”

Admission fram Emergency
depertment to ward & by
doctor A,
Disgnosis still urcloar

gL

Organization of care during hospital admission, after admission for one specialty. For better under-
standing of this, one could take an exemplary old lady with fever and pleural effusion admitted for
the cardiologist in mind.

Patient is admitted from the ER to the ward of specialty A. Junior and senior doctor from specialty
A ask consultation from doctor B. Junior doctor B examines patient and calls supervisor B, senior
doctor B:“no medical problem on my expert domain”. Junior doctor B calls junior doctor A to deliver
this message. Junior doctor A calls supervisor A who advises then to call specialty C. Junior doctor
A calls junior doctor C. Junior doctor C examines patient and calls supervisor C. They conclude that
they take over the medical care for the patient. The patient is transferred to ward C: the patient now
has a different team namely a new nurse and a new doctor. In addition, the patient has a different
ward and room.
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Patient groups

Patients admitted to the ICW were included in the ICW group and those eligible for ICW
admission who were admitted to another ward because of unavailability of a bed on the
ICW were included in the control group. Exclusion criteria were patients admitted via an
outpatient clinic, not via the ER, and patients who needed to be transferred to the Coro-
nary Care Unit or the Intensive Care Unit for more specialist/intensive care.

Data extraction and Outcomes

Patients eligible to enter the study were identified using CTcue (CTcue B.V., Amsterdam,
https://ctcue.com/). CTcue is a data mining software system that searches through elec-
tronic medical dossiers and can identify patients based on selected search terms, such as
“ISA” (=Dutch for ICW). After patient identification, data were manually extracted from
the electronic medical records by the primary researcher, if questions arose they were
conferred with another researcher of the research team.

Information on patient characteristics at baseline, such as age, sex, health problems,
number of medications used, number of hospital admissions in the last 12 months, and
admission specialty, was collected.

Three main outcomes were investigated. A) Patient health outcomes: length of stay; 30-
day mortality rate; and 30-day hospital readmission rates (0, 1, >2). Appropriate use of
specialist clinical resources was measured using several outcomes, namely in-hospital
and ER consultation rates, whereby one physician requests another physician to examine
a patient (0 or >1); the number of radiological investigations (0, 1, =2); the waiting time
for radiological investigations; change in primary treating specialty; number of calls from
the ER to specialists; and destination after discharge. B) Patient experience of care: pa-
tient satisfaction was measured using the validated Dutch Patient Reported Experience
Measure (PREM) MSZ (7 questions, scored 1-10; multiple choice questions; see Appendix
A), completed on the day of discharge or thereafter (by telephone).”? C) Cost and value of
care: a cost-analysis was performed in collaboration with the financial department and
relevant managers. Included in the analysis were relevant patient health outcomes and
personnel deployment (full-time equivalents, FTE).

Power calculation

Power calculations showed that to assess a difference in hospital stay of 1 day, we would
require an estimated population of 134 patients (100 ICW patients, 34 controls; enrol-
ment ratio 3:1 (based on clinical practice), a.0.05, 3 0.2, M1 7£2 vs M2 6+2, effect size by
Cohen D 0.5 (medium)).
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Statistical analysis

All continuous variables were evaluated for normality distribution, and due to the large
difference in group sizes, variance and number of outliers were compared between
groups. Lacking normal distribution, but with comparable variance and limited number
of outliers a Mann-Whitney U test was performed. Variables with a large portion of outliers
and incomparable variance were evaluated using a median test for k-samples. The base-
line variable age was evaluated using a median test for k-samples, the variable number
medications at admission was evaluated using an t-test. All other baseline characteristics
were categorial and evaluated using a Chi-square test. A) Patient health outcome vari-
able length of stay was compared using the median test for k-samples, since the groups’
variances and number and size of outliers were substantially different. Waiting time for
radiological investigations was compared using the Mann-Whitney U test. Other patient
health outcomes were categorical and evaluated using a Chi-square test. B) Patient expe-
rience of care. Continuous variables were analyzed as previously described. Due to low
numbers in some categories of the question “How would you describe your overall health
at this moment?’, the results were categorized as two groups, namely “excellent, very well
and well”and “moderate and poor” and analyzed using a Chi-square test.

On some days residents staffed the ICW instead of a hospitalist, so a correlation analysis
was performed to evaluate whether the proportion of days on which there was a hospital-
istinfluenced the length of stay. A significance cut-off of p<0.05 was used for all variables
tested. All analyses were performed using SPSS version 22.0.

Ethical considerations

The regional ethical review board METC Brabant declared that this study falls outside
the scope of the Dutch Medical Research Involving Human Subjects Act, METC-number
NW2020-82. The ICW was set up to improve patient care and not for research purposes,
all data used was already available in the patients’ medical file. Informed consent was not
asked from the participants in accordance to the Dutch law WGBO, article 458. Because of
the high number of participants included, taking informed consent was considered not
reasonably possible, and above that selection bias could be included by taking informed
consent as an undesirable side effect. However, patients who had previously objected to
their information being used for scientific research, by hospital opt-out procedure, were
excluded. We used already existing data and patients and family were not approached
for any additional data. Contacting the patient by telephone after admission to fill in the
PREM was part of standard care evaluation in de hospital and not a research intervention,
therefor no informed consent was needed with approval of the METC. The psychical and
psychological integrity of the patients were not harmed by this study in any way. The
study was carried out according to the principles of the Declaration of Helsinki.
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Results

Patient characteristics

The data of 200 ICW and 51 control patients were eligible for analysis (Table 1). Patient
characteristics were similar in both groups, except that there were more patients with
cognitive disorders in the control group than in the ICW group (24% versus 12%, p=0.036).

Table 1. Characteristics of patients on the intensive collaboration ward (ICW) and control ward

ICW patients Control patients p-value
Total patients (n) 200 51
Age (median in years) 81.5 79 0.085¥
Female (%) 53 55 0.759*
Admission specialty (%) 0.635*
Internal medicine 32 24
Pulmonary medicine 26 31
Geriatric medicine 37 37
Cardiology
n° medications at admission (mean) 9 6 0.861t
n° admissions past 12 months (%) 0.801*
0 62 57
1 20 22
22 18 22
Medical history (%)
Internal medicine 59 55 0.642*
Diabetes mellitus 29 31 0.687*%
Hematological disease 3 4 -
Kidney disease 16 8 0.138*
Auto-immune disease 1 2 -
Other 33 31 0.825*
Pulmonary medicine 50 51 0.901*
COPD/asthma 29 31 0.687*
Malignancy 3 6 -
Other 32 35 0.654*
Geriatric medicine 35 41 0.413*
Cognitive/neurodegenerative 12 24 0.036*
CVA 23 22 0.828*
Hip fracture 5 8 -

Other 1 0 -




Combined interprofessional and intraprofessional clinical collaboration reduces length of stay and |
consultations: a retrospective cohort study on an intensive collaboration ward (ICW)

ICW patients Control patients p-value

Cardiology 75 73 0.720*
ACS 29 28 0.827*
Heart failure 18 14 0.519*
AP stable 7 2 -

Artery disease 15 14 0.819*
CVRM 45 39 0.497*%
Other 37 33 0.628*

COPD = chronic obstructive pulmonary disease; CVA = cerebrovascular accident; ACS = acute coro-
nary syndrome; AP = angina pectoris, CVRM = cardiovascular risk management

- The expected count in the Chi-square test was too low to interpret the p-value

* Chi-square test

T Independent sample t-test

¥ Median test for k samples

Table 2. Outcomes of patients on the intensive collaboration ward (ICW) or the control ward

ICW patients Control patients  p-value
Total patients (n) 200 51
Length of stay (median days) 5 7 0.004¥
Number of in-hospital consultations
(% =1)
During admission 21 1 0.003*
Emergency department 8 4 -
Number of ER calls to specialists (%) -
0 5 6
1 81 90
=2 15 4
Number of radiological procedures (%) 0.967*%
0 53 51
1 28 28
>2 20 22
Waiting time radiological investigations
(median hours) 5 6 0.130%
Change in primary treating specialty (%
Yes) 16 6 0.073*
Destination after discharge (%) 0.509*
Home with care 30 22

Home without care 39 49
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Outcomes

ICW patients Control patients  p-value
Care institution 21 22
Mortality and palliative care 11 8
30-day Mortality rate (%) 18 8 0.089*
30-day Readmission rate (%) 14 12 0.677*
Patient satisfaction:
Rating questions (1-10)
Overall rating; mean (range) 8.22 (4-10) 8.75 (7-10) 0.060t
Explanation by personnel; mean (range) 8.01(3-10) 8.21(6-10) 0.515%
Trust in personnel; mean (range) 8.15 (5-10) 8.09 (6-10) 0.815%
Listening to the patient; median (range) 8(1-10) 8(7-10) 0.962¥
Benefits explained; median (range) 8(1-10) 7 (6-10) X
Co-decision; median (range) 8(1-10) 8(6-10) X
Teamwork in the hospital; median
(range) 8(2-10) 8(6-10) 0.870¥%
Recommend the nursing ward (% Yes) 91.3 100 -
Health wellbeing at discharge 0.897*
Excellent, very well or well 47 46
Moderate or poor 53 54

(-) The expected count in The Chi-square test was too low to interpret the p-value

(X) There were >30% non-respondents, which causes a high chance of selection bias, therefore no
statistical analysis has been performed

* Chi-square test

¥ Mann-Whitney U test

t Independent sample t-test

¥ Median test for k samples

Health outcomes

ICW patients had a significantly shorter length of hospital stay (median=5 days, range
1-26) than the control patients (median=7 days, range 0-44) (p=0.004) (Table 2). More-
over, they had significantly fewer in-hospital consultations than the control patients: 21%
vs 41% had 1 or more in-hospital consultations (p=0.003). Thirty-day mortality or read-
mission rates, number of radiological procedures, destination after discharge, number of
changes in primary treating specialty, and total waiting time for radiological investiga-
tions were not significantly different between the two groups. There were too few ER
consultations or ER calls to specialists to allow between-group analyses. The percentage
of days during which a hospitalist was the treating physician was not associated with the
length of stay (Pearson correlation 0.05, p=0.483).
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Patient experience

Overall patient ratings were not statistically different between the two groups (8.22 in
ICW patients versus 8.75 in control patients, p=0.060). Of the ICW patients, 91.3% would
recommend the ward to another patient, as would 100% of the control patients. Self-re-
ported health wellbeing at discharge did not differ significantly between the two groups
(p=0.897). ICW patients were most positive about the staff (they were friendly, helpful,
and took time for the patient) and openness (clear explanations were given). Control
patients were most positive about the staff (they were friendly and listened carefully).
Of aspects that could be improved (most patients considered everything to be satisfac-
tory), the ICW patients mentioned the ward (it was too busy, so that patients did not get
enough rest) and the response time to patient calls (could be quicker), whereas the con-
trol patients mentioned the nurses (some were not considered friendly) and cleanliness
(not enough time for cleaning).

Costs and value

Table 3 gives an overview of the costs and value of the ICW. Costs: the employment of a
hospitalist on the ICW for 6 days/week (1.33 FTE) increased costs, but the deployment of
paramedical services for ICW patients did not generate extra costs. However, the three
weekly paramedical meetings cost 0.25 FTE. The switching of nurses and medical special-
ists from other wards to the ICW did not increase costs.

Value: The ICW reduced the length of stay and the number of in-hospital consultations,
thereby reducing healthcare costs. Although the employment of hospitalists to run the
ICW involved extra cost, hospitalists require less supervision from consultants and can
handle a higher workload than residents. If the ICW had been run by residents, 2.66 FTE
residents would have been needed, so these costs were saved by employing a hospitalist.
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Table 3. An overview of the advantages and disadvantages of an intensive collaboration ward
(ICW) outcomes

Finding Costs Value*
Shorter length of Reduction of costs Patient
stay, -2 days - Recovers faster and is discharged to an appropri-

ate care setting sooner
- With a shorter length of stay, the hospital can treat
more patients over the same time period

Less in hospital Reduction of costs Patient
consults, 21 vs - The patient gets unambiguous information from
41% =1 consult the sole coordinating physician: the hospitalist

Professional
- Consultants are more focused because of fewer
disturbances

Less residents Reduction of costs Professional

needed, -2.66 FTE - This saves time for the doctors who normally have
to train the new residents

Hospitalist, +1.33 1.33 FTE extra cost Patient

FTE - One coordinating physician, giving unambiguous
information

Professional

- The treatment team gets a total overview of the
patient from the hospitalist, allowing them to provide
tailored care

- Ahospitalist needs less supervision by a consul-
tant, reducing the number of times the consultant is

consulted
Paramedical +0.25 FTE extra costs Patient
meetings, +0.25 - The patient gets appropriate paramedical care as
FTE a result of the paramedical meeting

*The perceived value of the ICW. This has not been objectively measured in this study, but is derived
from study findings.

Discussion

We found that patients admitted to an ICW had a shorter hospital stay and fewer special-
ist consultations than control patients, but there were no differences in 30-day mortality
and readmission rates. There were too few events to evaluate the ER consultation rates.
Patient experiences were similar in the two groups. There was evidence to suggest that
an ICW would be cost effective.

We found that the ICW decreased the hospital stay by 2 days. In a systematic review
(2017) of interprofessional interventions, one study reported that interprofessional ward
rounds decreased the average length of stay by 0.6 days, whereas another study found
no such decrease." To the best of our knowledge, this is the first study to report a 2-day
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reduction. This could be explained by the ICW being an interprofessional and intraprofes-
sional collaborative practice, which may provide more extensive care than interprofes-
sional care alone. There is a difference between the ICW and control group regarding
cognitive or neurodegenerative disorders in the medical history. However, the statistical
analysis does not allow for adjustment for possible confounders, we tested if patients
with a cognitive or neurodegenerative disorder have a different length of stay. This was
not the case (p=0.453), therefore we conclude that the difference found between ICW
and control group was not due to this baseline difference in medical history. We also
found that ICW patients had a significantly lower in-hospital consultation rate, which is
probably due to the intraprofessional collaboration between medical specialists. Previous
studies did not report on the number of in-hospital consultations, ER consultations, mor-
tality, or readmission rates.'*'> We did not find a difference in ER consultations, mortality,
or readmission rates, but we had a relatively short follow-up of 30 days.

It is difficult to compare our cost data with those of other studies. We found a decreased
length of stay and fewer in-hospital consultations, which would reduce costs. We would
also expect that fewer residents would need to be employed because a hospitalist re-
quires less supervision by a consultant and can handle a higher workload, which would
further reduce costs. However, operating the ICW engenders costs, namely, employing
a hospitalist and holding paramedical meetings. Although cost calculations are often
ambiguous, we would expect the ICW to be cost effective in the long term. Other studies
have reported that healthcare fragmentation leads to increased care costs,>*'
be expected that reducing fragmentation by providing interprofessional and intraprofes-
sional care would reduce costs. However, evidence for this claim is lacking and further
research is required.

so it can

This study is one of the first to report on the effect of combined interprofessional and
intraprofessional collaboration on health outcomes, patient experiences, and costs. How-
ever, our findings should be interpreted in the light of some limitations. The design of
the ICW could have been more theoretically underlaid in the founding process. However,
there was a practice based urgency and momentum after the first wave, and in retrospect
many underlaying principles can be identified. Several studies show design principles
that can be identified on the ICW, for example Looman’s principles of intraprofessional
collaboration and power dynamics,”>* Uhlig's description of a powershift,” and one geo-
graphical location as described by Reinders.”® In literature it was even acknowledged that
a great body of knowledge on collaboration was recently uncovered by the COVID-19
crisis. Collaborative practice is becoming rapidly more important and many new theories
are described.””*° Thoroughly understanding the theoretical foundation of the ICW is
important and needs to be studied further.
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This was a retrospective cohort study and not a randomized control trial (RCT), which
makes the interpretation of cause and effect more difficult than with an RCT design. How-
ever, in practice it is hard, if not impossible, to randomize a complex intervention. This
sort of change in clinical practice does not happen overnight and interprofessional col-
laboration is a long-term process,” making immediate implementation and assessment
very difficult. Also, staff do not work exclusively on the ICW or regular nursing ward, which
makes adequate blinding and randomization of staff virtually impossible. Moreover, it is
possible that the knowledge of staff on both wards increased during the study, due to the
better collaboration between staff, which means that the benefit of the interprofessional
and intraprofessional care may have been underestimated. The patients in the control
group should have been admitted to the ICW but could not because of a shortage of
beds. This might explain the lack of difference in ER consultation rates between the in-
tervention and control groups. While the limited number of patients eligible for analysis,
200 ICW and 51 control patients, might have influenced findings, we included a sufficient
number of patients to meet the required power for the length of hospital stay outcome,
although the study was probably underpowered for the mortality and readmission out-
comes. Most patients completed the PREM 3-9 months after discharge, instead of directly
at hospital discharge, which was the preferred moment. This could lead to selection and
recall bias, because some patients may have died or may not have remembered the
admission adequately. The interprofessional and intraprofessional collaboration in this
study is a very complex intervention and highly dependent on individuals and organiza-
tional structures. Replication studies have not yet been performed.

Even when taking these limitations into account, we still found the interprofessional and
intraprofessional collaboration to improve certain patient outcomes and costs, without
affecting patient satisfaction.®

Conclusions

We found that the combined interprofessional and intraprofessional collaboration on an
ICW led to better patient outcomes, namely, a shorter length of stay and fewer in-hospital
consultations, without affecting patient satisfaction. Whether the ICW reduces healthcare
costs in the long term requires further study, as does the generalization of these findings
to other settings. Further study is required to fully understand the theoretical foundation
the ICW operates on.
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Abstract

Introduction

The management and care of older patients with multiple health problems is demand-
ing and complex. Interprofessional and intraprofessional collaboration has the potential
to improve both the efficiency and the quality of care for these patients. However, it
has proven difficult to demonstrate the efficacy of this approach in terms of objective
patient-related outcomes. Recently, a care model with interprofessional and intrapro-
fessional care was started, the Intensive Collaboration Ward (ICW). This ward combines
interprofessional care and intraprofessional care for older patients with multiple health
problems. The aim of this study was to evaluate the effects of ICW care in older patients
with multiple health problems.

Methods

This retrospective cohort study evaluated the effects on patients outcomes. This was
done by comparing patients of the new model, the ICW (ICW group), to a historical co-
hort of comparable patients who would have been eligible for the ICW (control group).
Outcomes were medical consultations, allied health professional consultations, radio-
logical procedures, waiting time for radiological procedures, change in primary treating
specialty, length of hospital stay, readmission rate, and mortality rate. Linear and logjistic
regression analyses were performed, adjusted for baseline differences.

Results

The ICW group required significantly fewer medical consultations than the control group.
Calls to specialists from the emergency room decreased significantly, but there was no
change in in-person consultations on the ER. 51% of control patients had =1 in-hospital
consultation compared to 21% of ICW patients (p<0.05). Patients in the ICW group re-
ceived significantly more consultations with allied health professionals and more often
had a change in primary treating specialty.

Conclusions

Interprofessional and intraprofessional clinical collaboration on the ICW reduced in-hos-
pital consultations and increased allied health professionals’ consultations. This approach
may decrease fragmentation of care and provide more integrated, efficient and patient
centered care. This may improve the overall care of older patients with multiple health
problems.
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Introduction

Life expectancy is increasing and this increases the demand for health services, because
of increased age-related multimorbidity.'? Health care utilization is high among patients
with multimorbidity,>® multimorbidity is defined by the WHO as the coexistence of two
or more health conditions in the same individual.® Such patients are at risk of receiving
fragmented care, which leads to more emergency department visits,” preventable hos-
pitalizations,® and higher costs.”® There is an urgent need to improve the efficiency and
quality of care for older patients with multimorbidity, which may necessitate a change in
how hospital care is provided; for example, the WHO advises interprofessional collabora-
tive practice.’

Interprofessional collaboration has the potential to improve the care of older patients
with multimorbidity, making more efficient use of resources. Many interprofessional care
models have been proposed, and although most clinical care workers believe in their
efficacy,'”"" the few studies investigating this have failed to detect major improvements
in objective patient-related outcomes.'”" The more intensive collaboration models have
yielded better results, reducing the length of stay and in-hospital mortality.”” An example
of such an intensive collaboration model is the Intensive Collaboration Ward (ICW), which
was set up in the Jeroen Bosch Hospital in the Netherlands to provide combined inter-
professional and intraprofessional care for older patients with multimorbidity. Interpro-
fessional collaboration is defined as healthcare professionals from different professions
working together, e.g. nurse and physical therapist. Intraprofessional collaboration is
defined as healthcare professionals from different disciplines working together, e.g. a
cardiologist and a pulmonologist.

The ICW has been shown to be effective in decreasing the length of stay and number of
in-hospital consultations compared with regular wards.'® However, some efficacy param-
eters still need to be investigated. Therefore, the aim of this study is to assess the efficacy
of health care provided on an ICW, expressed as the number of medical consultations
in the emergency room (ER) and on the ward, the number of radiological procedures,
waiting time for radiological procedures, change in primary treating specialty, length of
hospital stay, readmission rate, and mortality rate.
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Methods

Study design

This retrospective cohort study evaluated the effects of combined interprofessional
(healthcare professionals from different professions working together, e.g. nurse and
physical therapist) and intraprofessional (healthcare professionals from different disci-
plines working together, e.g. a cardiologist and a pulmonologist) care on the ICW on the
health outcomes of patients with multimorbidity.

Intensive Collaboration Ward (ICW)

The ICW was set up to provide interprofessional and intraprofessional care for older
patients with multimorbidity. To care for these complex patients the ICW has several
operating procedures, which have previously been described by de Gans et al.'® The
operating procedures are visualized in Figure 1. The first principle is that ICW patients
have one coordinating physician: the hospitalist. The hospitalist is a generalist who is
specifically trained to evaluate the entirety of a patients’ health problems."”"® A hospital-
ist is present 6 days a week, meaning the patient primarily sees one doctor on the ward.
Second, there is a nursing team consisting of nurses from all involved specialties assuring
a diverse background. The nurse and hospitalist work closely together and are the per-
sons of contact for the patient and their family. Third, there is a Treatment Team Meeting
(TTM) every morning at 9 am Monday to Saturday to represent the medical perspective
of care. In this TTM each patient’s values and believes are introduced by the hospitalist as
a starting point for the meeting. Subsequently, the patient is evaluated by the hospitalist
together with a cardiologist, geriatrician, internist, and pulmonologist. The conversation
is centered around the patient’s story. The medical specialists combine their expertise
and all visions come together to collectively provide tailormade solutions for the patient.
Fourth, the nurse and hospitalist meet three times a week with a team of allied health
professionals to portray other aspects of the patients’ health. The involved allied health
professionals are specifically assigned to the ICW and are a physical therapist, dietitian,
speech therapist, occupational therapist, and liaison nurse. The ICW is an example of
combined interprofessional and intraprofessional collaboration since these professionals
work together, and regularly come together and negotiate to provide an integral solu-
tion for the patient. This is different from multidisciplinary or multiprofessional teamwork
where professionals work parallel to each other and not necessarily negotiate an integral
solution.'? In clinical practice, the definitions of multidisciplinary and interprofessional
are often used inconsistently. For example, multidisciplinary teams in ICU also negotiate
to provide an integral solution for the patient and could be described as interprofessional.
For the purposes of this paper, the definitions used are as described in the literature.
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Figure 1. The operating procedures on the Intensive Collaboration Ward
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The patient team, consisting of the patient, nurse and hospitalist, is central. The nurse and the hos-
pitalist are the contacts for the patient and their family.

The medical expert team consists of the hospitalist, and a geriatrician, internist, pulmonologist and
cardiologist and are present at the Treatment Team Meeting every morning.

The paramedical team consist of the hospitalist and nurse, and a psychical therapist, dietitian,
speech therapist, occupational therapist, and liaison nurse. They come together 3 times a week.

All teams work together to provide the best patient care for the older multimorbid patient

The care on regular wards in the Netherlands is very different, as visualized in Figure 2.
There is a lot of separate deliberation between residents, supervisors, and consultants
making it a less efficient process. Because of multiple consultations, the patient sees
multiple doctors by their bed which can be confusing. In addition, residents may alter-
nate between departments on a day to day basis, causing the patient to see even more
different faces during their admission, which can add to the confusion. Patients often
need to be transferred to a different ward, meaning they are placed in a completely new
environment which can further increase confusion for the patient.
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Figure 2. The operating procedures on a regular care ward
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As shown above, organization of care on a regular care ward is very chaotic for the older patient
with multiple health problems. There are often multiple consultations and a transfer to a new ward.
This can lead to confusion for the patient and their family.

Study population and setting

The study was conducted at the Jeroen Bosch Hospital, a large teaching hospital in the
Netherlands, where the ICW has been operating since 15 June 2020. The ICW group
consisted of patients admitted to the ICW between 15 June 2020 and 31 October 2020,
with the indication for the ICW being determined by the main treating specialist in the
ER. The indication for ICW admission is a combination of health problems covered by the
specialties involved and/or uncertainty as to which specialty should be responsible, e.g.
dyspnea of unknown origin, and indication for hospital admission.
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The control group consisted of a historical cohort of comparable patients treated in regu-
lar wards in 2019, as there was no ICW in 2019. Selection was as follow: patients present-
ing between 15 June 2019 and 31 October 2019 to the ER were retrospectively screened
for an ICW indication, to determine if they would have been admitted to the ICW if there
had been one in 2019. This was determined by a specialist (cardiologist, internist, geriatri-
cian, or pulmonologist) based on the ER correspondence, to mimic the similar procedure
followed for ICW admission. The specialist were asked: “Would you or would you not
admit the patient to the ICW based on the emergency department’s conclusions?” with-
out knowing the patient’s outcome. Exclusion criteria for both groups were: 1) patients
admitted through an outpatient clinic and, 2) patients who had to be transferred to a
coronary care unit or intensive care unit during admission, as patient outcomes could no
longer be influenced by the collaborative practice being studied.

Data collection

Data were retrospectively extracted from the patients’ electronic medical records, using
the data mining software system CTcue (CTcue BV, Amsterdam, https://ctcue.com/) and
the in-hospital health information management department. All data was electronically
retrieved except for the medical history, this was manually retrieved from the letter from
the ER visit.

Variables

Baseline variables were age, sex, medical history, number of medications used at the time
of ER visit, number of hospital admissions in the last 12 months, and admission specialty.

Outcomes were the number of medical consultations in the ER (both calls and in-person
visits), medical in-hospital consultations, allied health professional consultations, number
of radiological procedures, waiting time for radiological procedures, change in pri-
mary treating specialty, length of hospital stay, readmission rates, and mortality rates. A
medical consultation is defined as a doctor who visits or is called about the patient for
examination to provide advice about the diagnosis or treatment at the request of the
primary treating specialist. An allied health professional consultation on the other hand,
is defined as an allied health professional visiting a patient on the ward to provide health-
promoting or supportive services at the request of the primary treating specialist. The
included allied health professionals were physical therapist, dietitian, speech therapist,
occupational therapist, and liaison nurse. The number of consultations in the ER and
in-hospital, the number of allied health professional consultations, and radiological
procedures were presented in two ways. First, as the average number of consultations
or procedures per patient because of its clinical relevance and for the sake of readability.
Second, the most methodologically correct presentation, as the data are highly skewed
and this ordinal presentation also allows for the correction of confounders. The catego-
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ries were as follows: 0, 1, 2 and =3 for specialists consultations, and 0, 1, 2, 3 and =4 for
allied health professionals. Readmission rates were cumulatively evaluated for 30 days, 3
months, and 12 months after the primary admission. Mortality rates were cumulatively
evaluated for in-hospital deaths, and after 30 days, 3 months, and 12 months.

Statistical analysis

Continuous baseline variables were evaluated for normality distribution. The variable
“medications at admission” was normally distributed and was evaluated using an inde-
pendent sample t-test. The variable “age” was skewed and contained outliers, and was
therefore evaluated using Mood’s median test since this test is more robust against
outliers than the Mann-Whitney U test. All other baseline variables were evaluated using
a Chi-Square test. Baseline differences between groups were added as covariates to the
main analysis to adjust for potential confounding.

First the outcomes ER, in-hospital and allied health consultations, and the number of
radiological procedures were presented descriptively (Figure 3). Second all outcomes
were analyzed by either linear, logistic binary, or logistic multinomial regression models,
where appropriate. All regression analyses were carried out with adjustment for baseline
differences. All analyses were carried out using SPSS (IBM SPSS Statistics for Windows,
Version 25.0. Released 2017. Armonk, NY: IBM Corp), with two-sided p-value <0.05 denot-
ing statistical significance.

In addition, we conducted a sensitivity analysis for the length of hospital stay, since we
expected this to be affected by two external factors. One factor is the waiting time for
post-hospital rehabilitation, which may have differed between the control group and the
ICW group because of the COVID-19 pandemic in 2020 which may affect the availability
of rehabilitation facilities. Patients were considered “waiting” if they were discharged to an
institution they had not been staying previously, as this may give rise to a waiting period.
For example, a patient who has been living at home but has been discharged to a nursing
home after a hospital stay may have to wait for a bed to become available. Another factor
is the shared decision to start providing palliative care, which may either prolong or re-
duce the length of hospital stay in either study group. For the sensitivity analysis, patients
who had to wait for post-hospital care or who received palliative care were excluded, and
group differences in length of hospital stay were again analyzed using linear regression.
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Results

Patient characteristics

A total of 200 ICW and 239 control patients were included in the study. There were six
patients who were in both the ICW and in the control group. Patient characteristics were
similar in both groups, except for the distribution in admission specialty (Table 1). Age
was bordering statistically different (p=0.052) and was identified as a potential confound-
er. Both admission specialty and age influenced the crude outcome >10% and therefore
outcomes were adjusted for both.

Table 1. Baseline characteristics of patients in the Intensive Collaboration Ward (ICW) and
control group

Icw Control
n=200 n=239
Descriptives Statistics
n (%) n (%) p-value
Age median (IQR)t 81.5(14) 79(17) 0.052
Female 105 (52.5) 115 (48.1) 0.360
Admission specialty + <0.001*
Internal medicine 64 (32.0) 108 (45.2)
Pulmonary medicine 51 (25.5) 79 (33.1)
Geriatric medicine 73 (36.5) 42(17.6)
Cardiology 12 (6.0) 10 (4.2)
Medications at admission mean (SD)§ 9.2 (5.0 8.4 (4.6) 0.099
Admissions past 12 months + 0.750
0 123 (61.5) 142 (59.4)
1 41 (20.5) 54 (22.6)
2 18 (9.0) 22(9.2)
3 5(2.5) 10 (4.2)
>4 13(6.5) 11 (4.6)
Medical history
Internal medicine # 117 (58.5) 141 (59.0) 0.916
Diabetes mellitus 57 (28.5) 62 (25.9) 0.548
Hematological disease 6(3.0) 12 (5.0) 0.288
Kidney disease 32(16.0) 34(14.2) 0.604
Auto-immune disease 1(0.5) 7(2.9) -
Other 66 (33.0) 81(33.9) 0.844
Pulmonary medicine 100 (50.0) 133 (55.6) 0.238
COPD/asthma 57 (28.5) 76 (31.8) 0.454

Malignancy 6(3.0) 17 (7.1) 0.054
Other 64 (32.0) 94 (39.3) 0.111
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Table 1. Baseline characteristics of patients in the Intensive Collaboration Ward (ICW) and
control group (continued)

Icw Control

n=200 n=239

Descriptives Statistics

n (%) n (%) p-value
Geriatric medicine t 70 (35.0) 75(31.4) 0.422
Cognitive/neurodegenerative 24 (12.0) 30(12.6) 0.861
CVA 46 (23.0) 48(20.1) 0.458
Hip fracture 10(5.0) 6(2.5) 0.166
Other 1(0.5) 1(0.4) -
Cardiology t 150 (75.0) 174 (72.8) 0.602
ACS 58(29.0) 63 (26.4) 0.538
Heart failure 35(17.5) 42(17.6) 0.984
AP stable 13 (6.5) 13(5.4) 0.630
Artery disease 30 (15.0) 31(13.0) 0.540
CVRM 89 (44.5) 96 (40.2) 0.360
Other 74 (37.0) 84 (35.1) 0.687

COPD = chronic obstructive pulmonary disease; CVA = cerebrovascular accident; ACS = acute coro-
nary syndrome; AP = angina pectoris; CVRM = cardiovascular risk management

- The expected count in the Chi-square test was too low to interpret the p-value

* Significant difference p<0.05

T Median test for k samples

¥ Chi-square test

§ Independent sample t-test

Main results

Descriptive analysis showed that in the emergency room ICW patients required less con-
sultations from other specialties than the control patients (-14%), both in person (-47%)
as per phone (-10%) (Figure 3). When admitted to the ward, this difference is even larger:
a decrease from an average of 0.83 consultations per patients to 0.26 per patient on the
ICW (-69%). We saw an increase in number of consultations by allied health professionals
on the ICW (+23%). The average number of radiological tests per patient did not change.
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Figure 3. Results of ICW care: Clinical relevance
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A more in dept analysis of the outcomes, adjusted for baseline differences, showed simi-
lar findings: ICW patients required significant fewer ER consultations than the control
group: 25.0% and 37.3% of patients, respectively, had two or more ER consultations (Table
2). The in-person consultations did decrease, but did not reach statistical significance. In
both groups, at least one call was made to a specialist for most patients, these calls often
being made by residents to their supervisors. However, a second call to a specialist was
required less often for patients in the ICW group than for patients in the control group:
15.5% versus 24.7%, a significant decrease compared to the control group (OR 0.14, Cl
0.03-0.54). ICW patients required significantly fewer in-hospital consultations in each cat-
egory (1, 2, or =3) than control patients (respective ORs 0.34 (Cl 0.21-0.55), 0.11 (Cl 0.04-
0.29), and 0.07 (Cl 0.02-0.33)).

ICW patients significantly less often had 1 allied health professional consultation (OR 0.53,
Cl 0.30-0.91), but significantly more often had 4 or more consultations (OR 2.03, Cl 1.02-
4.04). The primary treating specialty was changed significantly more often among ICW
patients than among control patients (15.5% vs 4.6%, respectively; OR 4.50, Cl 2.16-9.40).

Length of hospital stay, readmission and mortality rates, and the number of and waiting
time for radiological procedures did not differ statistically significant between the two
groups.

Table 2. Outcomes of patients in the Intensive Collaboration Ward (ICW) compared to the con-
trol group

Icw Control Adjusted for baseline
n=200 n=239 differences
OR 95% Cl

Number of emergency room consultationst
0 10 (5.0) 2(0.8) Reference category
1 140 (70.0) 148 (61.9) 0.16* 0.03-0.74
2 43 (21.5) 74 (31.0) 0.10* 0.02-0.50
>3 7(3.5) 15(6.3) 0.08* 0.01-0.47
Of which in person consultations#
0 185(92.5) 208 (87.0) Reference category
=1 15(7.5) 31(13.0) 0.53 0.27-1.02
Of which calls to specialistst
0 10 (5.0) 3(1.3) Reference category
1 153 (76.5) 170 (71.1) 0.22* 0.06-0.83
2 31(15.5) 59 (24.7) 0.14* 0.03-0.54

>3 6(3.0) 7(29) 0.23 0.04-1.27
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Table 2. Outcomes of patients in the Intensive Collaboration Ward (ICW) compared to the con-

trol group (continued)

Icw Control Adjusted for baseline

n=200 n=239 differences
Number of in-hospital consultationst
0 158 (79.0) 118 (49.4) Reference category
1 35(17.5) 72 (30.1) 0.34* 0.21-0.55
2 5(2.5) 31(13.0) 0.11* 0.04-0.29
>3 2(1.0) 18 (7.5) 0.07* 0.02-0.33
Number of allied health professional consultationst
0 51(25.5) 62 (25.9) Reference category
1 41 (20.5) 84 (35.1) 0.53* 0.30-0.91
2 43(21.5) 39(16.3) 1.21 0.67-2.19
3 27 (13.5) 34(14.2) 0.83 0.43-1.60
=4 38(19.0) 20(8.3) 2.03* 1.02-4.04
Number of radiological procedurest
0 112 (56.0) 150 (62.8) Reference category
1 49 (24.5) 41(17.2) 1.38 0.84-2.26
2 21(10.5) 22(9.2) 1.19 0.61-2.30
23 18 (9.0) 26 (10.9) 0.95 0.49-1.83
Change in primary treating specialty+

31(15.5) 11 (4.6) 4.50* 2.16-9.40
Readmission ratet (cumulative)
30-day 27 (13.5) 25(10.5) 1.47 0.81-2.66
3-month 42(21.0) 55(23.0) 0.93 0.58-1.47
12-month 72 (36.0) 83 (34.7) 1.06 0.71-1.58
Mortality ratet (cumulative)
In hospital 17 (8.5) 24(10.0) 0.73 0.37-1.45
30-day 35(17.5) 36 (15.1) 1.04 0.61-1.79
3-month 52(26.0) 47 (19.7) 1.28 0.80-2.06
12-month 80 (40.0) 77 (32.2) 1.22 0.80-1.85

median (IQR) median (IQR) B 95% CI (B)
Waiting time for radiological procedures in hours®

5(19) 3(20) 0.09 -1.45-9.28
Length of hospital stay in days®

5(5) 5(5) -0.02 -1.36-0.83

* Significant difference p<0.05
1 Multinomial logistic regression
¥ Binary logistic regression

§ Linear regression
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Sensitivity analysis

Significantly more ICW patients (15.5%) than control patients (9.2%) had to wait for
post-hospital rehabilitation or care. Palliative care was started in a similar proportion of
patients in the two groups (ICW 6.0% and control 6.7%). After exclusion of these patients,
we re-evaluated a total of 157 ICW and 202 control patients in the sensitivity analysis.
Length of hospital stay was reduced to a median of 4 days in both groups, which was not
significantly different.

Discussion

This study demonstrated that providing care centered around a multimorbid patient on
an ICW resulted in a clinically relevant and statistically significant decrease in consulta-
tions, compared to standard monodisciplinary care. Fewer medical consultations were
needed for ICW patients in the ER and also while in the ward. ICW patients were seen
more often by allied health professionals. ICW patients primary treating specialty was
changed more often, but this does not lead to changing of a ward as it is centered in
the ICW. There were no differences in the number of, and waiting time for, radiological
procedures, length of hospital stay, readmission rates, and mortality rates.

We concluded that patients in the ICW group required significantly fewer in-hospital con-
sultations than the patients in the control group (no consultation in 79.0% and 49.4%, re-
spectively). Previous studies and systematic reviews done by Reeves, Gougeon, Pannick,
Shakib, and Puelle did not report on the number of consultations with medical specialists
other than those involved in the collaboration.'*' 2> The results of our study suggest
that care was less fragmented in the ICW group than in the control group. In addition,
patients in the ICW group required significantly fewer ER consultations, mainly due to a
reduction in the number of consultations with specialists other than the patient’s own
consultant. This may be clinically relevant when taking into account the effect of being
disturbed during other duties, which is the case with unscheduled consultation requests.
Research shows that being disturbed increases the likelihood of errors being made?*
and it takes a person at least 15 minutes to re-concentrate on what they were doing
before being disturbed.”>*® The daily scheduled treatment team meetings are probably
the reason for the decrease in consultations when admitted to the ICW. ER consultations
probably decreased because a patient does not have to be admitted to a specific specialty
ward and thus does not require consultations by different specialties to decide where a
patient should be admitted. The difference in in-person consultations in the ER was not
significant, which is most probably due to the low incidence of in-person consultations
(7.5% in the ICW and 13.0% in the control group). It is difficult to compare our data with
those of other studies because of the heterogeneity of studies.'”" The cohort study by
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Puelle et al. found that interprofessional collaboration between geriatricians and a hospi-
talist increased geriatric consultations by 2.3 absolute percentage points.”> However, the
aim of the intervention was to increase geriatric consultations and the authors did not
report on medical consultations outside of their collaboration, whereas we focused on all
consultations.

Patients in the ICW group were seen significantly more often by allied health profession-
als than patients in the control group (an average of 1.84 versus 1.49 involved profes-
sionals per patient). This could be explained by the collaborative practice with frequent
interprofessional and intraprofessional evaluation of the patient, resulting in more
attention for the entirety of a patient’s health problems and wellbeing, which is in line
with the concept of positive health.”” Allied health professionals provide a wide range
of services to help patients achieve optimal wellbeing, in addition to implementing
treatment prescribed by medical specialists. To the best of our knowledge, we are the
first to report allied health professional consultations as an outcome instead as a part of
the intervention. Other studies did not focus on the number of allied health professional
consultations.”'* 22 Allied health professional consultations were not standard for all
patients admitted to the ICW, but were implemented based on the needs of the patient
and were thus a result of patient-centered care.

The primary treating specialty was changed more often on the ICW. This is probably
because it is difficult to establish the main problem in patients with multiple health dis-
orders. We suggest that the intraprofessional patient meetings on the ICW helped clarify
the situation, often leading to a change in the primary treating specialty. This, in turn,
may have also contributed to the decrease in medical consultations, if similar control
patients were admitted to the “wrong” specialty ward and needed to be seen by different
medical specialists to establish the primary health problem. The ICW appears to provide
the right care in the right place, with clear communication from one doctor, as shown
in Figures 1 and 2. This can be seen as a better quality of care. Also, for the ICW group,
a change in primary specialty does not result in the patient being moved and having to
adjust to a new ward. This makes it logistically easier for the ICW group to change their
primary specialty without any negative impact on the patient.

We found no significant difference in length of stay (LOS). Previous studies have also
reported on the LOS when interprofessional collaboration is implemented. Reeves et al.
reported one study with a reduced LOS of 0.6 days, but also one study with no difference
in LOS. Gougeon et al. and Shakib et al. also found no difference in the LOS. Pannick et al.
found that 70% of the interprofessional interventions studied did not improve the length
of stay, and those that did reduced the length of stay by less than 0.5 days. However, in
an earlier study, the ICW was found to reduce the length of hospital stay by two days."®
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We carried out a sensitivity analysis for two factors that are known to influence hospital
stay: waiting time for post-hospital rehabilitation or care and the shared decision to start
providing palliative care. Although significantly more ICW patients had to wait for post-
hospital rehabilitation or care, probably because of shortage of appropriate beds in 2020
because of the SARS-CoV-19 pandemic, there was still no significant difference between
the ICW and the control group: the length of hospital stay was reduced in both groups
to a median of 4 days. A possible explanation for the lack of difference in the length of
stay may be because we studied two different time periods whereas the previous study
compared groups in the same time period, thereby eliminating all factors that influence
the length of stay. The same time period method is the preferred study design for the
length of hospital stay, such as a previous study on the ICW in which a within time period
analyses did show a decrease in length of stay namely from median 7 days to median 5
days.'

This study had some limitations. First, patients that were part of the control group were
admitted a year prior to the opening of the ICW, which makes comparisons difficult be-
cause of potential differences such as waiting time for post-hospital care, as described
above. On the other hand, this design eliminated the risk of ‘contamination of knowledge’
which occurs when comparing groups within one time period. In a within one time pe-
riod design, specialists can gain knowledge from the ICW collaboration and apply it in
the regular care ward, which generates contamination of knowledge and can influence
outcomes such as the number of consultations. In this between time period design this
is not possible. Second, there was a significant difference in the baseline variable ‘admis-
sion specialty; the results were adjusted for this accordingly. Third, it is possible that the
knowledge of staff working on the ICW and the degree of collaboration increased over
time, which may have led to an underestimation of the effect of the interprofessional and
intraprofessional care in the ICW group. Fourth, some patients were included in the inter-
vention group and control group, but a sub-analysis of this group was not possible due to
the limited number of these patients. However, because of the limited number, we would
not expect them to have a significant effect on study outcomes. Lastly, the control group
was selected based on the ER letter by a single specialist of the corresponding specialty,
so in total four specialists included patients. This might generate selection bias since the
specialists screened the ER letters with the study aim in mind. However, the specialists
were provided with the least possible information to prevent bias. They were asked: “if
there was a ICW in 2019, would you admit this patient to the ICW or not, based on the ER
conclusions for each patient”. In addition, they did not have any insight into the patients’
outcomes, and were not involved in the data collection or analysis. The involved special-
ists were involved in the data interpretation and writing of the manuscript.
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Conclusions

While recognizing the limitations of our study, and adjusting for them where possible,
we can conclude that the interprofessional and intraprofessional collaborative practice
on the ICW reduced the number of medical consultations needed, which might be an
important sign of defragmentation of care and more integrated and efficient care. Com-
bining these between-time period results with the results of the within one time period
study of De Gans et al,'
efficiency of care and patient-centered care. It would be interesting to study the experi-
ences and opinions of patients and healthcare providers about the care provided on the
ICW. Further research is required to evaluate interprofessional and intraprofessional col-

we believe the ICW has a clinically relevant positive effect on the

laboration in terms of the quadruple-aim: improved health outcomes, enhanced patient
experience, improved work life of healthcare providers, and lower costs.?®
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“No one is so brave that he is not disturbed
by something unexpected”

- Julius Caesar
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Abstract

Introduction

The WHO has proposed interprofessional collaboration (IPC) as a promising health care
reform to adapt to future healthcare challenges. Among these challenges are a shortage
of healthcare professionals, patients becoming more complex due to multimorbidity,
and increased use of emergency department services, which could become a bottle-
neck. Studies investigating the effect of IPC on patient outcomes show mixed results.
One promising collaborative practice is the Intensive Collaboration Ward (ICW): which
has previously shown promising patient-related outcomes during hospital stay such as
shorter length of hospital stay and fewer medical consultations.

Methods

This retrospective cohort study, studies the effects after hospital stay, and included pa-
tients from two previous studies on the ICW and acquired follow-up data on one ICW
group and two control groups. The primary outcome was the number of emergency de-
partment visits within six months of discharge. The secondary outcome was the number
of outpatient clinic visits within six months of discharge. Outcomes were analysed using a
negative binomial regression.

Results

Patients in the ICW group had significantly less emergency department (0.41 vs 0.16) and
outpatient clinic visits (1.67 vs 0.82) compared to the control group.

Conclusions

This study provides further evidence of the potential positive impact of IPC on future
healthcare challenges, namely reducing the emergency department use and outpatient
clinic visits.
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Introduction

The World Health Organization (WHO) has proposed interprofessional collaboration
(IPC) as a promising health care reform to adapt to future healthcare challenges.' One
of the challenges is that the management and care of patients is becoming increasingly
more complex. As life expectancy increases, so does the prevalence of multimorbidity.
Patients with multimorbidity require care from multiple providers, putting them at risk
of fragmented care.” This can lead to more emergency department visits®, preventable
hospitalisations®, and higher costs*. A second challenge is the increasing crowding and
waiting times in emergency departments, which threaten the accessibility of emergency
department care.’ In addition, the sustainability of healthcare is under pressure from ris-
ing costs and a shortage of healthcare professionals.®” In short, fewer healthcare profes-
sionals are delivering more and more complex care. These challenges call for healthcare
reform.

IPC could help with these challenges, as it involves different healthcare professionals who
regularly convene to negotiate and agree on how to solve complex care problems or pro-
vide services. Many studies have investigated the effects of a wide variety of IPC practices,
with some showing a reduced length of stay and in-hospital mortality.? However, a large
proportion of studies failed to detect differences in patient-related outcomes.®

One promising example of an IPC practice is the Intensive Collaboration Ward (ICW) at
the Jeroen Bosch Hospital in the Netherlands. This is an extensive IPC practice for elderly
multimorbid patients. Two previous studies on the ICW have shown fewer emergency
department medical consultations at primary presentation (-14%), and during admission
reduced length of hospital stay (-2 days), fewer medical consultations (-69%), more allied
health professional consultations (+23%) and high patient satisfaction (8.22 out of 10).”"°
Follow-up data showed similar mortality and readmission rates. >

The aim of this study was to obtain additional follow-up data on patients’ use of care
after discharge from the hospital. This study aimed to investigate whether the number of
emergency department and outpatient clinic visits after discharge differed between ICW
and control patients.
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Methods

Study design

This retrospective cohort study evaluated the effects of interprofessional collaboration
(IPC) on the Intensive Collaboration Ward (ICW) at the Jeroen Bosch Hospital, a large
teaching hospital in the Netherlands. The aim was to evaluate the use of healthcare after
discharge from an IPC ward, measured by the number of emergency department and
outpatient clinic visits after discharge.

This study was conducted and reported in accordance with the STROBE guideline.

Setting

The intervention of interest was the ICW. This is a ward designed to provide care for pa-
tients with multiple health problems, after presentation to the emergency department.
Multimorbid patients were eligible for admission to the ICW if they presented to the
emergency department with acute problems affecting more than one organ system.

During admission there is extensive collaboration in the medical, nursing, and allied
health domain. These healthcare professionals participate in intensive interprofessional
collaboration to provide a single patient-centred treatment plan for these complex pa-
tients and improve the quality of care. A full description of the ICW and its operating pro-
cedures can be found in the previous ICW studies.”'® At the heart of the collaboration is
the patient-nurse-hospitalist triangle. To represent the medical perspective of care, there
is collaboration between a hospitalist, cardiologist, geriatrician, internist, and pulmonolo-
gist who meet every morning to assess the patient. To represent the allied health domain,
there is collaboration between a nurse, hospitalist, dietician, speech therapist, occupa-
tional therapist, and liaison nurse who meet three times a week to assess the patient.

Participants

To study the health outcomes of patients on the ICW, one group of ICW patients were
compared with two control groups:
The ICW group consists of patients admitted to the ICW between 15 June 2020 and 31
October 2020. These patients received extensive interprofessional care.
Control group A is a cohort of comparable patients who met the criteria for admission
to the ICW but were admitted to regular geriatric, cardiology, internal medicine and
pulmonary wards between 15 June 2020 and 31 October 2020 due to a lack of beds at
the ICW. This is a within-timeframe control group.
Control group B is a historical cohort of comparable patients that were retrospec-
tively identified. These patients were admitted to regular geriatric, cardiology, internal
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medicine and pulmonary wards between 15 June 2019 and 31 October 2019. This is a
between-timeframe control group, as the ICW did not exist in 2019.
These three patient groups have already been identified in two previous studies of the
ICw. >

The COVID-19 pandemic broke out in the Netherlands in March 2020. However, during
the study period from 15 June 2020 to 31 October 2020, there were almost no COVID-19
patients at the Jeroen Bosch Hospital,'" so this did not affect the comparability of the
study groups.

Variables

Baseline characteristics were already available for all patients from the two previous ICW
studies and are presented in Table 1. The primary outcome was the number of emer-
gency department visits within six months of discharge from the hospital. The secondary
outcome was the number of outpatient clinic visits within six months of discharge from
the hospital. Data were extracted manually from the patients’ electronic medical records.
Outpatient clinic visits were only included if they related to the reason of admission.

Statistics

Negative binominal regressions were performed on the outcome variables, which were
right skewed count variables with an overdispersion of zeros. The analyses were corrected
for baseline differences.

Ethics

The Ethics Review Board METC Brabant (reference id: NW2020-82 and NW2021-24)
declared that this study does not fall under the scope of the Dutch Medical Research
Involving Human Subjects Act. This study was carried out according to the principles of
the Declaration of Helsinki.

Results

Follow-up data were extracted for ICW patients (n=200), control group A patients (n=51)
and control group B patients (n=239). Table 1 summarizes the patients characteristics.

Patients in the ICW group had significantly fewer emergency department visits (0.16
(95%-Cl1 0.10-0.25) vs 0.41 (95%-Cl 0.27-0.63)) in the six months after discharge, compared
to patients in control group B (figure 1). Patients in the ICW group also had significantly
fewer outpatient clinic visits than control group B (0.82 (95%-Cl 0.62-1.07) vs 1.67 (95%-Cl
1.27-2.20).
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Table 1. Baseline characteristics of patients.

ICWgroup  Control group A Control group B
Total patients (n) 200 51 239
Age (median years) 81.5 79 79
Female (%) 53 55 48
Admission specialty (%)
Internal medicine 32 24 45*%
Pulmonary medicine 26 31 33
Geriatric medicine 37 37 18
Cardiology 6 8 4
No. of medication at admission (mean) 9 6 8
No. of admissions past 12 months (%)
0 62 57 59
1 20 22 23
22 18 22 18
Medical history (%)
Internal medicine 59 55 59
Diabetes mellitus 29 31 26
Haematological disease 3 4 5
Kidney disease 16 14
Auto-immune disease 1 3
Other 33 31 34
Pulmonary medicine 50 51 56
COPD/asthma 29 31 32
Malignancy 3 6 7
Other 32 35 39
Geriatric medicine 35 41 31
Cognitive/neurodegenerative 12 24* 13
CVA 23 22 20
Hip fracture 5 8 3
Other 1 0 0
Cardiology 75 73 73
ACS 29 28 26
Heart failure 18 14 18
AP stable 7 2 5
Artery disease 15 14 13
CVRM 45 39 40
Other 37 33 35

* Indicates a statistically significant difference compared to the ICW group.
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Figure 1. An overview of healthcare usage within 6 months after discharge from the hospital
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On the x-axis is the number of events per patient with the 95% confidence interval. An * indicates a
significant difference at p<0.001.

Discussion

This study showed that patients admitted to an interprofessional collaborative practice,
namely the Intensive Collaboration Ward (ICW), had reduced healthcare use within six
months of discharge, namely fewer emergency department visits and outpatient clinic
visits.

This study showed that ICW patients had 60% fewer emergency department visits within
six months of discharge. Previous studies investigating interprofessional collaboration in
primary care also reported reduced emergency department visits.'”"* However, studies
investigating secondary care settings did not study the number of emergency depart-
ment visits after discharge." In the current healthcare system the emergency department
is a critical bottleneck in the delivery of care, so reducing its use is very positive.

To the best of our knowledge, this is the first study to investigate the number of out-
patient clinic visits after discharge from an IPC practice and to report that these were
significantly reduced by 50% within six months of discharge.

Clinical implications

To translate these results into clinical practice, the ICW currently treats 545 patients per
year. A reduction in emergency department visits from 0.41 to 0.16 (-0.25, 95% Cl -0.16
to -0.39) per 6 months implies a minimum reduction of 45 to 105 visits every 6 months.
In addition, an emergency department visit can have a major impact on the patient, so
reducing visits can have a positive impact on the patient. A reduction in outpatient clinic
visits from 1.67 to 0.82 (-0.85, 95% CI -0.65 to -1.13) per 6 months would mean a minimum
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reduction of 176 to 309 visits per 6 months. Given the shortage of healthcare profession-
als and waiting lists for outpatient clinics, this is an important finding.

Strengths and limitations

This study should be seen in light of some limitations. First, this is a single-centre study
with a specific interprofessional collaborative practice, making generalisability to other
settings difficult. Second, this ICW has been implemented in the Netherlands. It is uncer-
tain whether this care model can be implemented in other countries with similar results.
However, tailored modifications could be made to improve implementation. Third, the
ICW is specifically designed for older patients with multimorbidity and involves collabo-
ration between a hospitalist, cardiologist, geriatrician, internist, and pulmonologist. It is
unknown whether a comprehensive interprofessional collaborative practice such as the
ICW can be effective in treating other patient groups.

This study also has some strengths to be noted. The ICW is a unique IPC practice which
was set up by healthcare professionals from clinical practice. The ICW has been shown to
improve patient-related outcomes.” ™

Conclusions

This study shows that patients admitted to the ICW require significantly fewer emergency
department and outpatient clinic visits after discharge. This is further evidence of the
potential positive impact of interprofessional collaboration on the future challenges of
caring for more complex patients with fewer healthcare professionals.
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Introduction

The affordability of healthcare is under pressure due to rising healthcare costs and in-
creased care demands."” Additionally, a shortage of healthcare professionals is expected
to put further pressure on the healthcare system.>* These two factors put the sustain-
ability of the healthcare system at risk, and a reform of the healthcare system is required.

The World Health Organization (WHO) has proposed interprofessional collaboration (IPC)
as promising healthcare reform.” However, two recent reviews investigating IPC showed
mixed results on patients outcomes and that not a single study evaluated the costs of in-
terprofessional care.®” It is not sensible to widely implement a healthcare reform without
knowing the associated costs.

To date, the Jeroen Bosch Hospital has a dedicated IPC practice: the Intensive Collabora-
tion Ward (ICW) in which interprofessional care is provided to patients with multimorbid-
ity. Two studies of the ICW showed high patient satisfaction and improved patient-related
outcomes, but did not evaluate the financial implications.®® The aim of this study is to
perform a cost-consequence analysis that 1) presents the patient-related outcomes of
the two previous studies, 2) performs a cost analysis, 3) describes the associated implica-
tions for primary and secondary care.

Methods

This study conducted a trial based cost-consequence analysis of the ICW using a health-
care perspective. To do so, this study presents patient-related outcome data from one
intervention group (ICW) compared to two control groups: (A) within time frame,?® (B)
historical.’ This study was conducted at the Jeroen Bosch Hospital, the Netherlands. A
detailed description of the study groups can be found in previous ICW publications.®®

The ICW is an interprofessional collaboration between the specialties of geriatrics, car-
diology, internal medicine, pulmonology, and hospital medicine. The ICW was set up to
provide care for older patients with multimorbidity. Every morning there is a treatment
meeting with a medical specialist from each specialty to provide an integrated treatment
plan for the patient. In addition, a hospitalist, nurses, and allied health professionals meet
three times a week to discuss the patient in the broadest sense and develop a treatment
plan. A more detailed description can be found in the previous ICW publications.*’

Table 1 summarises the data used as input for the cost analysis. All patient-related
outcomes were used in the analysis. The ICW required additional time spent by profes-
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sionals, namely the employment of a hospitalist (1.33 FTE) and the time spent by allied
health professionals for the three weekly meetings (0.25 FTE in total).® These additional
personnel costs were divided equally among all ICW patients and added to their total
cost. The daily treatment meeting with the medical specialist was determined to be a
shift in time spent, as the number of patients in the hospital did not change, so there was
no additional costs because of this. Apart from these additional staff costs, the operating
procedures of the ICW did not generate any additional costs. Three sources were used
for cost prices, all of which were adjusted for inflation: National Health Institute (ZIN)
guideline for economic evaluations,'®""
internal hospital data, and health professional costs were calculated using the collective
labour agreement. The total cost of care per patient per admission was then calculated.
The total costs distribution was rightly skewed and analysed by GLM Gamma regression.
Baseline differences, namely admission specialty and cognitive impairment, were taken
into account.

if not specified, a cost price was calculated from

To explore the implications for primary care, an interview with open questions to reflect
on the results was conducted with Dr Marjolein van de Pol, a general practitioner, director
of medical education at Radboud University Medical Centre, and professor of student
wellbeing. For secondary care, a similar interview was conducted with Esther Cornegé-
Blokland, a geriatrician and chair of the Medical Specialist 2035 programme of the Dutch
Association of Medical Specialists. After the analysis, they were both shown the results of
this study and openly asked what the implications of these results were, with follow-up
questions.

The Ethics Review Board METC Brabant (reference id: NW2020-82 and NW2021-24)
declared that the previous two ICW studies fell outside the scope of the Dutch Medical
Research Involving Human Subjects Act.

Results

Table 1 shows an overview of the patient-related outcomes used in this study. To sum-
marize: ICW patients had a shorter length of hospital stay, received more allied health
professional consultations, and required less in-hospital and emergency department
in-person consultations. After discharge, patients required fewer emergency department
and outpatient clinic visits. In addition, the patients’ experience of care did not differ.

Cost of care did not differ between groups. The cost of one admission was €3756 (3285-
4295) for the ICW group, €3842 (3065-4823) for control group A, and €3790 (3290-4365)
for control group B. Compared to the ICW group, control group A did not have a statisti-
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cally significant difference in costs (B=0.023, p=0.842), nor did control group B (B=0.009,
p=0.904).

Implications for primary and secondary care are summarized in table 1. They show that
health equity may improve. In addition, acute care disrupts a GP’s workflow and has a
major impact, so reducing this burden is an important finding. For secondary care the
most important conclusion is that more patients can be treated with the same amount of
staff, while maintaining high patient satisfaction.

Discussion

This study showed that an interprofessional collaborative practice, specifically the
Intensive Collaboration Ward (ICW) has similar patient satisfaction, improved patient
outcomes, and similar costs compared to usual care. In addition, this study reported the
implications for primary and secondary care which show that health equity may improve.

Nowadays, the evaluation of health care is often carried out according to the Triple or
even Quintuple Aim,">" which describes several objectives: (1) patient satisfaction, (2)
patient outcomes, (3) cost of care, (4) health professionals well-being, (5) health equality.
No previous study has reported (positively) on all the first three (Triple Aim) outcomes
of an interprofessional collaborative practice.’ Therefore, this study is the first to demon-
strate this. Furthermore, this study reports implications that describe that health equity
could improve by freeing up beds, reducing workload, and decreasing the number of
required staff. When looking at all results one might conclude that ICW is a cost-effective
modality. This further endorses the positive impact of an interprofessional collaborative
practice in the Dutch healthcare system.

There is growing interest in this topic, with several protocol papers aimed at investigating
the cost-effectiveness of IPC."*" In today’s healthcare challenges, gathering this evidence
is becoming increasingly important.

This study should be seen in light of some limitations. First, the complex nature of the
intervention complicates generalizability to other settings. Second a previous study
suggested the ICW would reduce the number of required residents (doctors training to
become medical specialists) by 2.66 FTE.2 However, this reduction has not been achieved
as of yet, and was therefore not included in the analysis. In contrast, the ICW did also not
increase the number of required residents which is beneficial given the growing shortage
of healthcare workers.>*
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Conclusions and implications

This study shows that interprofessional care on the Intensive Collaboration Ward (ICW)
has positive results on the goals of the Quintuple Aim: similar patient satisfaction, im-
proved patient outcomes, similar cost, and indications for improved health equity com-
pared to usual care. It would also be interesting to investigate staff satisfaction, the fourth
aim of the Quintuple aim, when working interprofessional.
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Part1V:
Improved healthcare professional wellbeing



“You cannot be lonely if you like the person
you're alone with”

- Wayne Dyer



CHAPTER 6

Work engagement, culture of care, and
interprofessional identity of healthcare
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Abstract

Introduction

Healthcare professionals’ wellbeing plays a key role in the delivery of high quality
healthcare, and poor wellbeing is associated with poorer patient health outcomes. Inter-
professional collaboration has been shown to improve patient health outcomes, but its
relationship with healthcare professionals’ wellbeing remains unclear.

Methods

This single-centre, longitudinal, repeated measures survey study investigated whether
constructs related to healthcare professionals’ wellbeing were interrelated and if scores
on these constructs changed over time when working interprofessionally. Wellbeing was
measured using the constructs of work engagement, culture of care, and interprofes-
sional identity through online surveys. The interprofessional collaborative practice in this
study was the Intensive Collaboration Ward (ICW). Correlations between constructs were
analysed using the non-parametric Spearman’s correlation. The change in scores over
time within constructs was evaluated pairwise using the Wilcoxon signed-rank test.

Results

A correlation was found between the constructs of work engagement and culture of
care (r 0.48, p<0.001), and between culture of care and interprofessional identity (r 0.30,
p=0.017). Multiple correlations were seen on the subscales. There was no change in con-
structs over time.

Conclusions

This study shows that constructs related to healthcare professionals’ wellbeing are inter-
related. The causal relationship between these constructs on healthcare professionals’
wellbeing needs to be further explored.
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Introduction

Healthcare professionals play a key role in the delivery of healthcare. Caring for healthcare
professionals is essential for the quality of healthcare."” Different aspects of healthcare
can be assessed using the Quadruple Aim, which has 4 domains: improving patient sat-
isfaction, improving patient health comes, reducing costs, and improving the wellbeing
of healthcare professionals.” The Quadruple aim recognises the healthcare professionals
wellbeing as a prerequisite for good patient care.” Poor wellbeing and dissatisfaction of
healthcare professionals are associated with lower patient satisfaction®*, negative clinical
outcomes®”, and inappropriate use of resources resulting in increased costs®’. With the
challenges of workforce shortages and increasing care demands due to ageing and multi-
morbidity, promoting the wellbeing of healthcare professionals is becoming increasingly
important.'®"

’

Interprofessional collaboration (IPC) may be a successful strategy to improve healthcare
professionals’ wellbeing. Studies have shown that IPC may reduce burnout and inten-
tion to leave the workplace,'* and increase satisfaction.”” Other studies suggest that
collaboration in general is associated with the wellbeing of healthcare professionals, but
the findings are based on teamwork within one profession rather than IPC.'*"” There is
no all-encompassing definition of healthcare professionals’ wellbeing and many aspects
have yet to be explored.

In the absence of an all-encompassing definition of healthcare professionals’ wellbeing
and its relation with IPC, three aspects are already known to influence IPC: individual
aspects, team aspects, and interprofessional aspects. There are constructs that measure
these aspects and are known to influence the experience of healthcare professionals:
work engagement, culture of care, and interprofessional identity.

Work engagement, briefly defined as a positive, fulfilling, work-related state of mind'é,
is valued as the totality of an individual’s experience resulting from work, including,
for example, job satisfaction which addresses the valuation of job conditions or char-
acteristics.'” Moreover, work engagement is sometimes presented as the antithesis of
burnout'®and as a positive predictor of the quality of care.® Culture of care is defined as
‘shared beliefs, norms and routines, to gauge the different attributes of caring environ-
ments’*' This relates to the culture of the main care team to which the individual belongs.
This is important as healthcare professionals often rate the working environment and
collegial relationships as most important to their wellbeing.”*** Interprofessional identity
is a part of the healthcare professional’s self-concept that reflects her/his belonging, com-
mitment and beliefs related to a perceived membership of an interprofessional group or
community.*** This is believed to be a crucial driver of IPC.>*? So far, the literature has
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reported that work engagement as an indicator of satisfaction, culture of care as visible
in the work environment, and interprofessional identity as a source of motivation are
each positively associated with patient health outcomes, but their mutual association
has not been studied yet.***** A recent study examined the culture of care using the
Culture of Care Barometer (CoCB) and investigated whether 3 subscales of the CoCB were
associated with work engagement and found a moderate positive correlation.”> However,
this study did not examine the relationship between all subscales of the CoCB and work
engagement, nor did it examine the relationship between the total CoCB score and work
engagement. In addition, it did not examine the interprofessional identity of healthcare
professionals. Therefore, it is not known whether work engagement, culture of care, and
interprofessional identity are interrelated. Figure 1 provides an overview of what is cur-
rently known and unknown.

Figure 1. An overview of the known relationships between, interprofessional collaboration,
patient health outcomes, work engagement, interprofessional identity, and culture of care.

Patient ﬁealthcare professionals’ wellbei%
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L7275 Research question

We hypothesise that individual aspects, team aspects, and interprofessional aspects, and
thus the constructs of work engagement, culture of care, and interprofessional identity
are related to each other and to wellbeing. However, as there is almost no literature in-
vestigating the relation of these constructs, we cannot provide detailed hypothesis about
the specific relation, their magnitude, or an explanation of the hypothesised relation. The
aims of this explorative survey study are therefore to 1) explore the relationship between
work engagement, culture of care, and interprofessional identity and (2) examine if these
constructs change during IPC as part of the healthcare professionals’ wellbeing.
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Methods

Study design

This single-centre, longitudinal, repeated measures exploratory survey study examined
whether individual aspects, team aspects, and interprofessional aspects of healthcare
professionals’ wellbeing as measured by the constructs of work engagement, culture of
care, and interprofessional identity as a measure of healthcare professionals’ wellbeing,
were related and whether these changed over time. To do so, work engagement, culture
of care, and interprofessional identity of healthcare professionals were assessed in an
online survey before and after working in an interprofessional collaborative practice: the
Intensive Collaboration Ward (ICW) in Hospital Gelderse Vallei, Ede, the Netherlands. This
study was conducted and reported with respect to the Consensus-Based Checklist for
Reporting of Survey Studies (CROSS).**

Participants

All healthcare professionals working at the interprofessional collaborative practice (the
ICW) were eligible to participate in this study. The involved healthcare professionals in-
clude medical specialists, residents, nurses, and allied health professionals of the involved
departments: cardiology, internal medicine, pulmonology, and geriatric medicine. There
were no exclusion criteria.

Setting

This study took place at the ICW in Hospital Gelderse Vallei, Ede, the Netherlands. The
ICW was operational from April to December 2022. The ICW is an interprofessional col-
laborative practice designed to care for older patients with multimorbidity, based on the
design of the ICW at the Jeroen Bosch Hospital, which is described in detail elsewhere.***
The ICW is an example of an interprofessional collaborative practice in hospital care,
where healthcare professionals work together, regularly come together and negotiate to
provide an integral solution for patients. This differs from multidisciplinary or multipro-
fessional teamwork where professionals work parallel to each other and not necessarily

work holistically towards an integral solution.”**

The ICW at Hospital Gelderse Vallei has several operating procedures. There is one coordi-
nating physician, a resident, which is slightly different from the ICW at the Jeroen Bosch
Hospital, where a hospitalist is the coordinating physician. The coordinating physician
works closely together with the bedside nurse and together they form the contact team
for the patient and their family. The nursing team consists of nurses from all involved spe-
cialties ensuring a diverse background. Every morning there is a Treatment Team Meeting
(TTM) to discuss the medical perspective of care. In this TTM, each patients’ values and
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believes are introduced by the resident as a starting point for the meeting. Subsequently,
the patient is evaluated by the resident together with a cardiologist, geriatrician, inter-
nist, and pulmonologist. The medical specialists combine their expertise, and all visions
integrate into tailor-made solutions for each patient. Additionally, the nurse and resident
meet three times a week with a team of allied health professionals to discuss other
aspects of the patients’ health. This team involves a physical therapist, dietitian, speech
therapist, occupational therapist, and liaison nurse.

Measurement instruments

The primary study outcome is the relation between work engagement, culture of care,
and interprofessional identity. The secondary outcome is the change in scores on these
constructs over time within a healthcare professional when working in an interprofes-
sional collaborative practice. These results were obtained through an online survey.

Table 1 provides a brief overview of the instruments used. The survey measures the
three constructs using validated questionnaires, which respectively are the Utrecht
Work Engagement Scale (UWES-9)'®, Culture of Care Barometer (CoCB),** and Extended
Professional Identity Scale (EPIS)*. For all three questionnaires, a Dutch version was avail-
able and used. In addition, questions on personal data (age, gender, and job title) were
included.

Data collection procedure

Online surveys were sent to all involved healthcare professionals, one week before the
start of the ICW on April 4™ 2022 and five months later. Potential participants were ap-
proached through their work e-mail address with a link to the online survey using the
online tool Enalyzer.38 On each assessment moment, a reminder was sent 1-2 weeks after
the first approach. Within the completed surveys, there were no missing data, as the
survey could not be completed without answering all questions except for the baseline
characteristics.

Participation was voluntary. Results were electronically coded by the unique employee
number enabling longitudinal linking while preventing duplicates within one timepoint.
The employee number has no meaning except for those with access to the database for
employee numbers and personal files. The raw data were not shared with people who
have access to this database. Therefore, the coding guaranteed that the results could not
lead to an individual or the other way around.
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Table 1: A short overview of instruments used in this study
Questions Clinimetrics
Scale
Description Construct and Num- Answer Example question Reli-
subscales ber of options - -
ability  Validity
ques-
- (a%)
tions
UWES Work engage- 9 0.93 Confirma-
ment Multiple tory factf)r
Scope: Individual Vigor 3 choice WhenIgetupinthemorning,| 084  analyses:3
healthcare pro- 7-point  feel like going to work factors
fessional Dedication 3 Likert My job inspires me 0.89
Language: Dutch - scale -
Absorption 3 | get carried away when I'm 0.79
working
Culture of care  Culture of care 30 N/A Confirma-
barometer tory factor
Scope: Individu-  Organizational 6 I have the resources [needto 079~ analyses:
als view on their  support do a good job 5 factor
team - - model
Leadership 7 Multiple [am kept well informed about  0.84
Language: Dutch choice Whatis going on in our team
Collegialityand 6 5-point  When things get difficult, | can  0.83
teamwork Likert  rely on my colleagues
Relationship 5 scale I feel well supported by my line  0.88
with manager manager
Employee 6 I am able to influence how 0.85
influence and things are done in the orga-
development nization
EPIS Interprofes- 12 0.89 Confirma-
sional identity tory factor
Scope: Individual Belonging 4 | like meeting and getting 079  analyses:3
as member of an Multiple to know people from other factors
interprofessional choice health professions.
team Commitment 4 5-point | prefer working with othersin  0.81
Language: Dutch Likert  an interprofessional team
Beliefs 4 scale Joint clinical decision-making  0.80

* internal consistency measured as Cronbach’s alfa (a)
N/A means this was not available
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Statistical analysis

Descriptive baseline characteristics were reported. Mean scores of the UWES-9, CoCB,
and EPIS were calculated per completed survey for the total questionnaire and for the
subscales.

To assess whether the total scores and subscale scores of work engagement (UWES-9),
culture of care (CoCB), and interprofessional identity (EPIS) were related, a correlation
analysis was conducted between the corresponding questionnaires. Data from all respon-
dents at both assessment moments were used. Correlation analysis was first carried out
between total questionnaire scores and then between subscale scores. In the absence of
a normal distribution, the non-parametric 2-tailed Spearman’s correlation was used. After
Bonferroni correction for multiple testing, significance was set at p<0.05 for total scores
and p<0.01 for subscale scores. For significant correlation coefficients, the effect size r
was interpreted as small (<0.30), medium (0.30-0.50) or large (>0.50).*°

In order to assess whether the levels of work engagement, culture of care, and inter-
professional identity changed over time, a within-subject analysis was conducted using
data from the matched pairs. As the distribution of the scores was skewed, medians were
calculated per questionnaire per assessment moment. The differences in scores between
the assessment moments were analysed using the non-parametric Wilcoxon signed-rank
test. Significance was set at p<0.05. All analyses were carried out using SPSS (IBM SPSS
Statistics for Windows, Version 27.0. Released 2017. Armonk, NY: IBM Corp).

Ethical considerations

This study does not fall under the scope of the WMO, as was declared by the Medical
Ethics Review Committee (METC) Oost-Nederland (dossier number 2021-13149). All
participants were given explanation on the goal of the study and its voluntary nature of
participation within the survey. In addition, participants were explained that the data will
be coded, stored safely, and not used for other purposes than research. The study was
carried out according to the principles of the Declaration of Helsinki.

Results

In total, 44 of the 115 (38%) healthcare professionals contacted completed the survey.
A total of 62 surveys were completed, 35 in the pre-measure (April-2022) and 27 in the
post-measure (September-2022), with 18 matched pairs of respondents completing both
moments. Most respondents were medical specialists, followed by nurses (Table 2).
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Table 2. Baseline characteristics of respondents

Matched pairs of

Pre-measure Post-measure both moments

n=35 n=27 n=18
Age (mean in years with SD) 37.6(10.8) 41.3(11.4) 40.4(11.3)
Female (n with %) 23 (66) 19 (70) 14 (78)
Job function (n with %)
Medical specialist 15 (43) 14 (52) 9 (50)
Resident 6(17) 3(11) 2(11)
Nurse 10(29) 7 (26) 6 (33)
Allied health professional 4(11) 3(11) 1(1)
Years of working in this hospital (median in years) 7.0 9.0 8.5

Primary outcome: Correlation

Table 3 shows the outcomes of the correlation analyses. The Spearman’s correlation was
performed on all 62 surveys. On total questionnaire scores a significant correlation was
found between both the UWES-9 and the CoCB (r 0.48, p<.001), and between the EPIS
and the CoCB (r 0.30 p=0.017). The correlation coefficients indicated a medium effect size
for both the correlations.

When looking at subscale analyses, no significant correlation was found between the
UWES-9 and EPIS. UWES-9 subscales were found to correlated with several CoCB sub-
scales. The CoCB subscales “organisational support”and “collegiality and teamwork” were
significantly correlated with the EPIS subscale “beliefs".
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Table 3. Results of the Spearman’s correlation test on total and subscale test scores of the
instruments UWES-9, CoCB and EPIS.

UWES-9 CoCB EPIS
total 1 2 3 total 4 5 6 7 8 total 9 10 11
UWES-9
total 1
1 0.86 1
2 0.87 0.69 1
3 0.86 0.57 0.61 1
CoCB
total 0.48 0.37 0.49 0.39 1
4 0.36 0.37 0.51 0.12 0.71 1
5 0.36 0.30 030 031 0.85 0.50 1
6 0.41 0.38 0.47 0.26 0.67 0.52 0.51 1
7 0.45 0.33 0.35 0.46 0.66 0.35 045 034 1
8 0.26 0.12 023 025 0.77 0.46 0.78 0.50 030 1
EPIS total 0.15 0.16 0.18 0.07 030 030 0.15 026 023 013 1
9 0.04 0.12 0.05 0.04 0.19 0.22 003 0.15 0,76 0.03 0.85 1
10 0.07 0.02 0.08 0.08 024 019 012 0.03 0.28 0.13 0.82 0.59 1
11 0.20 0.21 0.26 0.09 0.40 0.37 032 0.44 0.17 024 0.72 0.45 039 1

1=vigor, 2=dedication, 3=absorption, 4=organisational support, 5=leadership, 6=collegiality and
teamwork, 7=relationship with manager, 8=employee influence and development, 9=belonging,
10=commitment, 11=beliefs.
A significant correlation is indicated in bold. Significance was set at p<0.05 for total questionnaire
scores and at p<0.01 for subscale scores after Bonferroni correction.

Secondary outcome: Change in scores over time

Of the 18 matched pairs, all of the corresponding 36 surveys were included. Descriptive
analysis showed similar scores for the two assessment moments. There were no significant

differences between the pre- and post-measure scores for either questionnaire (Table 4).
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Table 4. Results of the within-subject analysis before and after working on a interprofessional

collaborative practice

WILCOXON
MEDIAN (range) SIGNED-
RANKTEST
CONSTRUCT Pre-measure Post-measure Significance
n=18 n=18 (p-value)
Work engagement (UWES-9) 4.33(2.78-5.22) 4.12(2.89-5.22) 0.585
Vigor 4.00 (2.33-5.00) 4.00 (3.00-5.33) 0.556
Dedication 4.67 (3.00-5.67) 4.33(3.00-5.67) 0.821
Absorption 4.33(2.33-5.33) 4.00 (2.33-5.00) 0.500
Culture of care (CoCB) 3.78(1.83-4.97) 3.80 (2.03-4.90) 0.419
Organizational support 3.75(1.83-4.83) 3.83(1.17-4.83) 0.345
Leadership 3.64 (1.71-5.00) 3.64 (2.43-4.71) 0.611
Collegiality and teamwork 4.08 (2.17-5.00) 4.08 (3.50-5.00) 0.565
Relationship with manager 3.80 (1.80-5.00) 4.00 (1.60-5.00) 0.090
Employee influence and development 3.83 (1.67-5.00) 3.83(1.33-5.00) 0.782
Interprofessional identity (EPIS) 3.92 (1.67-4.58) 3.92 (3.58-5.00) 0.199
Belonging 4.25 (2.00-5.00) 4.00 (3.75-5.00) 0.716
Commitment 3.75 (2.00-4.75) 3.75(3.25-5.00) 0.088
Beliefs 4.00 (1.00-4.75) 4.00 (3.50-5.00) 0.070

Discussion

This survey study investigated the coherence of three constructs associated with health-
care professionals’ wellbeing on the individual level, team level and interprofessional
level, measured with respectively the work engagement, culture of care and interpro-
fessional identity. This study found a significant correlation with a medium effect size
between total and subscale scores of work engagement and culture of care, and between
culture of care and interprofessional identity. There was no correlation between work en-
gagement and interprofessional identity. We found no significant change over time in the
levels of work engagement, culture of care, or interprofessional identity when working
in an interprofessional collaborative practice, namely the Intensive Collaboration Ward
(ICW) at Hospital Gelderse Vallei.

The importance of healthcare professionals’ wellbeing and the potential of collaboration
to ensure wellbeing has been recognised in the literature, and this wellbeing has been in-
tegrated into the Quadruple Aim as a prerequisite for good patient care.” To date, studies
have mainly focused on collaboration within one profession or cooperation rather than
on IPC, or have focused only on individual-based constructs of wellbeing.'”* To the best
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of our knowledge, this is the first study to assess the wellbeing of healthcare professionals
in the context of an interprofessional collaborative practice, and therefore an exploratory
approach was chosen. We assessed the wellbeing of healthcare professionals in an inter-
professional collaborative practice, and found that the team-based construct of culture of
care correlates with the individual constructs of work engagement and interprofessional
identity with a medium effect size.

First, the relation between the individual construct of work engagement and the team-
based construct of culture of care will be discussed. Recent studies among nurses
reported an association between work environment and work engagement.*** These
studies used a different construct, the work environment, which is described as ‘the
organizational characteristics of a work setting that facilitate or constrain professional
nursing practice.* We aimed to capture a broader range of experiences of all healthcare
professionals in an interprofessional context and therefore assessed the culture of care,
defined as ‘shared beliefs, norms and routines, to gauge the different attributes of caring
environments’”' A study by Maasen et al. used the same constructs of work engagement
(UWES-9) and culture of care (CoCB) as our study and found a significant correlation
between the total UEWS-9 scores and the CoCB subscales ‘collegiality & teamwork]
‘relationship with manager; and ‘employee influence and development’ with respective
correlation coefficients of 0.46, 0.41, and 0.46.*° Our study also found a significant correla-
tion for the first two, respectively 0.41 and 0.45, but not for the latter (correlation 0.26, not
significant). However, Maassen et al.*® only looked at the UWES-9 total score and three
CoCB subscales, whereas we looked at all subscales of both questionnaires. Moreover,
the correlation we found between the work engagement and culture of care is important
because healthcare professionals value the working environment and team relationships
as the most important for their wellbeing,**
wellbeing has been shown to be positively associated with patient safety.”

and an environment that promotes staff

Secondly, the relation between the team-based construct of culture of care (CoCB) and
the interprofessional construct of interprofessional identity (EPIS) will be discussed.
A medium correlation of 0.30 was found between the CoCB and the EPIS. There was a
significant correlation between the subscale “beliefs” and the subscales “organisational
support”and “collegiality and teamwork”. These three subscales all focus on team aspects
and this correlation would have been expected.

Surprisingly, we did not find a correlation between the individual construct of work en-
gagement and the interprofessional construct of interprofessional identity. We hypoth-
esise that people can also be engaged in their work when they are working alone. This
hypothesis is supported by our findings, but further research is needed.
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In addition to the correlation on total questionnaire scores, we also investigated the
correlation on subscale scores of these same three constructs. We found nine significant
correlations between the subscales of the three constructs. Most interestingly, relatively
large correlations were found between dedication and organisational support (0.511);
dedication and collegiality & teamwork (0.474); absorption and relationship with man-
ager (0.462); and collegiality & teamwork and beliefs (0.444). The strongest correlation
with a coefficient of 0.511 is between organisational support and dedication, which
indicates that individuals who experience organisational support tend to be more dedi-
cated to their work. The correlation between collegiality & teamwork and beliefs is also
interesting to note, as this could indicate that individuals who can rely on their team find
shared decision making important. These subscales with a rather large correlation may
be interesting for organisations to intervene on, as increasing one may also increase the
other resulting in greater healthcare professionals’ wellbeing.

As this was an exploratory study, we did not aim to gain a deeper understanding of
the relationship between the three constructs, but only to explore whether there was
a relationship. Further research is needed to gain an understanding of the underlying
mechanisms as to why these constructs are related. This is important because improving
the wellbeing of healthcare professionals may also improve the quality of care.

When aiming to enhance the wellbeing of healthcare professionals, we hypothesised
a role for IPC. However, we did not find a significant change in the work engagement,
culture of care, or interprofessional identity when working in an interprofessional collab-
orative practice. The main reason why this study did not show a change could be that the
ICW at Hospital Gelderse Vallei was still in the starting phase, with a small number of pa-
tients admitted to the ward. Involved professionals still collaborated, but to a smaller ex-
tent than intended. This may have influenced the effect on the interprofessional identity,
as interprofessional identity is known to be related to the extent of IPC.** More research
is required to investigate whether the constructs of work engagement, culture of care,
and interprofessional identity change over time when working in an interprofessional
collaborative practice for longer periods of time or with greater intensity. The COVID-19
pandemic may also have affected the collaboration. Because of COVID-19, the ICW had
difficulties in the starting phase, which may have also affected the level of collaboration.
The importance of IPC on healthcare professionals’ wellbeing has been suggested before
in an editorial paper.** A large meta-analysis in the health and social sector found a mod-
erately positive association between collaboration and work engagement.'” Our study
focused on one specific interprofessional collaborative practice and over a shorter period
of time, and more research is needed to confirm this association in specific IPC practices.
Another study investigated the effects of IPC on the attitude of staff towards interpro-
fessional learning and professional identity and found no alterations,” which is in line
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with our results. A study conducted at municipal human services that investigated the
correlation between work engagement and the extent to which individuals participated
in IPC found no relation.”® These studies show that there is no strong evidence on the
relationship between work engagement, culture of care, and interprofessional identity,
and changes in these constructs during IPC. More research is needed in this area.

The results of this study could be used in clinical practice to improve healthcare profes-
sionals’ wellbeing. In order to improve the individual wellbeing (work engagement), one
could try to improve the culture of care as these two constructs are related. In order to
improve interprofessional teams, one could try to improve the interprofessional identity
by improving the culture of care, as these two constructs are related. Taken together, we
hypothesise a central role for the culture of care in improving the wellbeing of healthcare
professionals, as this construct is related to both work engagement and interprofessional
identity. We hypothesise that the better the workplace, the more engaged individuals will
be and the better the interprofessional identity will be.

This is the first study in a hospital setting to examine the effect of IPC on these three con-
structs over time, but our study should be seen in light of some limitations. First, due to
an electronic error, the questions of the UWES-9 lacked the answer option ‘never; forcing
the participants to choose an answer on a scale from ‘almost never’ to ‘always’ This may
have resulted in higher overall scores on the UWES-9. However, as this was consistent
across all participants and at both assessment moments, the measure is not valid but
still reliable, without affecting the correlation or potential change in scores over time.
Second, the sample size of the study was small due to a low response rate (38%), despite
reminders. The invitation to the survey may have introduced a non-response bias.* For
example, healthcare professionals with a strong opinion on the topic (either positive or
negative) are more likely to complete the questionnaire. Since we used a within-subject
design to examine relative change in scores between the assessment moments rather
than absolute scores, this will not have affected the results. Furthermore, it is not relevant
for the correlation analysis. Third, an important limitation of this study is the unsuccessful
permanent implementation of the ICW in Hospital Gelderse Vallei. As mentioned earlier
there were difficulties in selecting suitable patients, hampering the extent of the collabo-
ration. Nevertheless, the Treatment Team Meeting took place every morning as planned
and the professionals collaborated. The challenges faced in implementing the ICW will
not have had a major impact on the correlation analysis, as this correlation is measured
with all data regardless of the assessment moment. However, for the within-subject
analysis, the results are likely to be affected as the collaboration was not as extensive as
planned and may have had less influence on the professionals. This leaves some ques-
tions unanswered, and we suggest further research to investigate the impact of IPC on
healthcare professionals’ wellbeing. Moreover, it would be interesting to investigate
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which factors influence the implementation and successfulness of an interprofessional
collaborative practice in hospital care.

Conclusions

This study found that in everyday practice there is a medium correlation between the
constructs of work engagement and culture of care, and between culture of care and
interprofessional identity. These constructs are related to the wellbeing of healthcare
professionals, which is essential for the provision of quality healthcare. Working in an in-
terprofessional collaborative practice did not change the levels of these three constructs
over time. However, as these findings are based on a partially unsuccessful implementa-
tion, we suggest further research into the potential effects of interprofessional collabo-
ration on healthcare professionals’ wellbeing. This also highlights the complexity of the
subject and more research is needed on how to successfully implement an interprofes-
sional collaborative practice.
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Abstract

Introduction
The increasing prevalence of multimorbidity requires effective collaboration between
health professionals. Both interprofessional (IP) and multidisciplinary (MD) collaboration
can be used for this purpose. This study aims to evaluate and compare both types of col-
laboration and develop recommendations for successful collaboration for patients with
multimorbidity.

Methods

This is a qualitative study using a rapid ethnographic non-participatory approach. We
observed IP and MD treatment meetings using video and audio recordings. Data were
analysed iteratively by several researchers using a thematic and conventional content
analysis.

Results

There were clear differences between the two meeting types. Five participants attended
both settings. These participants contributed more to the discussion and interprofes-
sional learning in the IP meetings than in the MD meetings.

Conclusions

This study showed many factors that influence collaboration and participants’ behaviour
at the level of active participation, learning, and patient-centred care. These factors were
translated into nine-keys for optimizing collaboration, which could improve collaborative
practice.
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Introduction

Optimal collaboration between healthcare professionals is of the utmost importance for
delivering the highest quality of care. Nowadays, effective collaboration is even more ur-
gent due to the increasing life expectancy and the prevalence of multimorbidity."” These
patients with multimorbidity are often treated by multiple different medical specialists.
As the number of healthcare professionals involved increases, so does the complexity of
coordinating care, putting multimorbid patients at risk of receiving fragmented care.**
Fragmentation of care can lead to poorer quality of care, avoidable hospitalizations and
higher costs.” In contrast, effective collaboration can ensure the coherence and quality of
care and thus prevent care fragmentation.6 To achieve effective collaboration, the WHO
recommends interprofessional collaboration between healthcare professionals.”

Although the terminology of different types of collaboration is not used consistently in
the literature and may vary between countries,® two different types of collaboration are
well known, namely interprofessional and multidisciplinary. Figure 1 illustrates the simi-
larities and differences.

Figure 1. differences between interprofessional and multidisciplinary forms of collaboration.
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Figure 1a. Interprofessional collaboration Figure 1b. Multidisciplinary collaboration

Interprofessional collaboration’is the term used internationally to describe collaboration
between different healthcare professionals who contribute knowledge and skills and
work together as an effective team to provide patient-centred care,”® see Figure 1a. The
result of interprofessional care is a single patient-centred treatment plan, in which all
perspectives are considered and weighted in terms of the person, not just the organ or
disease. Another commonly used term is ‘intraprofessional collaboration, which can be
seen as a subset of interprofessional collaboration.'’ Intraprofessional collaboration refers
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to individuals from different disciplines within a single profession working together (e.g.
different doctors such as cardiologists and pulmonologists), whereas interprofessional
collaboration refers to individuals from different professions working together (e.g. nurses
and doctors)."" This study will only use the term interprofessional collaboration, as both
interprofessional and intraprofessional collaboration could be used interchangeably.

In contrast, the term multidisciplinary collaboration refers to a widely used approach in
which professionals from different disciplines work alongside each other, focusing mainly
on their own specific specialty and/or organ of interest, and may not consider the entirety
of the patient’s wellbeing.”’ As a result, unlike interprofessional collaboration, multidisci-
plinary collaboration does not always result in a unified treatment plan, see Figure 1b.*"
Instead, it may result in several different organ-specific plans, with the combined recom-
mendations not always leading to the best outcome for the patient. For example, the
nephrologist may recommend increased fluid intake to support renal function, whereas
the cardiologist may recommend fluid restriction to optimise the cardiac condition in the
same patient.

Many studies have investigated which factors influence the efficacy of interprofessional
and multidisciplinary collaboration and have identified facilitators and barriers. Factors
that facilitate collaboration encompass well-defined professional rolls, a collaborative
goal, trust, mutual respect and a safe learning environment."*"'® Conversely, potential bar-
riers to effective collaboration include power dynamics, hierarchy, disrespect, current or
past conflict, poor communication and distractions.”*'® Previous research has shown that
successful collaborations can lead to improvements in patient care, such as a reduction in
the length of hospital stay.'**

While interprofessional and multidisciplinary collaboration have been studied indi-
vidually, there is limited literature directly comparing the facilitators and barriers to
collaboration in interprofessional versus multidisciplinary meetings. Therefore, the aim
of this study is to identify and compare the facilitators and barriers to collaboration dur-
ing interprofessional and multidisciplinary meetings. Based on these factors, this study
aims to develop recommendations that could promote future strategies for collaboration
between health professionals.
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Methods

Design

We carried out a qualitative study using a non-participatory rapid ethnographic research
approach to examine and compare interprofessional (IP) and multidisciplinary (MD)
meetings in a general hospital, where patients are discussed by several professionals from
different specialties. Figure 1 shows the definition of these types of meetings. To study
these, we observed IP and MD meetings using video and audio recordings to describe
and compare factors that might influence collaboration between healthcare profession-
als in clinical practice. By adopting a social constructivist research paradigm, we could
investigate the relationships and social interactions between participants by observing
their interactions and individual behaviours.” This approach enabled researchers to gain
insights into the social phenomena and socio-cultural dimensions of different forms of
collaboration during treatment meetings where patients are discussed.”? Ethnographic
methods offer an efficient means of gathering data within a limited timeframe through
the use of triangulation.” In this study, we collected data through video and audio re-
cordings of treatment meetings between 15 June 2023 and 1 August 2023.

Setting and study population

This study was conducted at the Jeroen Bosch Hospital, a large Dutch teaching hospital.
We identified one IP meeting and one MD meeting according to the definitions described
in the introduction section. The selected IP meeting was the Intensive Collaboration Ward
(ICW) treatment meeting, and the MD meeting was the endocarditis treatment meeting.
These meetings were also selected for their comparability: they had similar case complex-
ity, and some patients were even discussed at both meetings. In addition, the team con-
sisted of similar participants, with some healthcare professionals attending both types of
meeting. It should be noted that treatment meetings for similar categories of patients in
other hospitals may be either IP or MD, depending on their specific characteristics.

The ICW treatment meeting was regarded as an interprofessional meeting because the
ICW is a ward dedicated to older patients with multimorbidity who require care from
multiple specialists and benefit from patient-centred care facilitated by intensive inter-
professional collaboration. The outcome is a single patient-centred treatment plan. At the
ICW, a team of professionals work together, with the hospitalist as the leader and point of
contact for the patient. More detailed information regarding the procedures of the ICW
has been described in previous publications.*** The ICW meetings are interprofessional
meetings and are held daily to determine treatment plans for all patients admitted to the
ICW. The ICW meeting participants consist of one internal medicine specialist, geriatri-
cian, pulmonologist, cardiologist and is always lead by a hospitalist. Sometimes trainees
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such as residents, pharmacists or nurse specialists attend these meetings for educational
purposes.

The endocarditis meeting, was considered to be an MD meeting because professionals
work alongside each other and mainly focus on their own speciality/organ. The endocar-
ditis meeting discusses patients suspected of having endocarditis or being treated for
endocarditis and is held on a weekly basis to formulate a treatment plan. The meeting
usually consists of at least one infectious disease medical specialist, one microbiologist,
several cardiologists, and several residents and medical students.

Data collection procedure

Data was collected by video and audio recording, allowing researchers to assess and
observe individual behaviours and interactions in a natural environment without direct
physical intrusion.”” A researcher (RR) set up the recording equipment in the room before
to the meetings to limit the impact of the observations. Immediately after the meeting
was recorded, the recording was anonymized by placing a‘beep’ over any data that could
identify participants or patients. After anonymisation, the recordings were transcribed
verbatim by an independent typist who was not part of the study group. Raw transcripts
were read and, in cases of ambiguity, the original video and audio observations were
used to correct and complete the transcripts by MH, RR and SdG.

Data analysis

Before further analysis of the transcripts from the audio and video observations, general
characteristics of the meetings and participants were summarised, see Table 1, and the
setting was visualised in Figure 2.

Then, to collect the qualitative research results, the audio and video recordings were
analysed in several steps. The method to do so was an inductive conventional content
analysis combined with thematic analysis.”® Conventional content analyses is an induc-
tive method in which themes are created from textual data instead of from pre-existing
theories.”” With conventional content analysis, patterns can be identified. Subsequently,
a thematic analysis was used to identify themes within the data.”® To take all these steps,
all documents were uploaded into Atlas Tl, a software programme for computer assisted
analyses in qualitive research.

In the first step, an initial observational focus and framework was developed by five
researchers (SdG, RR, MH, CK, NL) based on Spradley’s nine observation dimensions,”
see Appendix B. In the second step, this observation focus was validated by the five re-
searchers who independently observed the first two video recordings and then discussed
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the results together. In the third step, three researchers (SdG, RR, MH) independently
observed the other video recordings and took fieldnotes using the observation focus.

In the fourth step, the first transcript was analysed by CK, SdG and MH together, resulting
in an initial coding template. In the fifth step, all transcripts and fieldnotes were coded
using an open coding approach followed by axial coding. All transcripts and fieldnotes
were coded by at least two researchers (SdG, RR, MH) to reduce observer bias. In case
of discrepancies between codes, the researchers discussed and resolved these differ-
ences together. Data saturation was reached after a total of 10 meetings, 5 of each type
of meeting. In the sixth step, themes were developed and discussed with the research
team. In this session, facilitators and barriers to effective collaboration were identified
and recommendations for improving collaboration were developed.

Finally, to provide an additional perspective, the meeting performance was assessed by
three researchers (SdG, RR, MH) using the validated MDT-OARS (Multidisciplinary Team
- Observational Assessment Rating Scale), as found in the literature.***' The MDT-OARS
scores 15 areas of meeting performance in four categories. The scores range from 1 to 4,
very poor to very good, and are based on whether predefined criteria were met or not.
Mean scores were calculated for each type of meeting. Appendix C shows the MDT-OARS
pre-defined criteria in detail. The MDT-OARS score was considered to be the most appro-
priate as it best represents the facilitators and barriers to effective collaboration identified
in previous literature.

Reflexivity

The research team consisted of members from a range of backgrounds to include differ-
ent perspectives. All team members have experience of interprofessional collaboration
and/or research. CK is a geriatrician, clinical pharmacologist, dean of interprofessional
education and one of the co-founders of the ICW. She attends some of the ICW meetings.
NL is a psychologist with experience in interprofessional collaboration and education.
SdG and RR are PhD students and doctors with work experience in a geriatric unit, SdG
also represented the patient perspective as he has a chronic illness. MH is a medical stu-
dent. SAG and RR’s supervising teams were also involved, consisting of two geriatricians
(HK, ME), a general practitioner who is also a professor of medical education (MvdP), and
a clinical epidemiologist (BvdZ).

Ethics

Healthcare professionals were observed in their daily working environment without any
intervention other than recording. The physical and psychological integrity of the par-
ticipants and the patients discussed was maintained throughout this research. The local
Medical Ethical Review Board (METC) declared this study to be outside the scope of the
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Medical Research Involving Human Subjects Act (WMO) (METC number NW2023-01). In-
formed consent was obtained from all participants before recording. They were allowed
to withdraw from the study at any time. This study was conducted in accordance with the
tenets of the Declaration of Helsinki.

Results

General results and observed participants

Five multidisciplinary (MD) meetings and five interprofessional (IP) meetings were re-
corded between June and August 2023. The characteristics of both types of meeting are
described in Table 1. Notably, more professionals attended the MD meetings than the
IP meetings. There was more variability between specialty types in the IP meetings. Five
participants attended both types of meeting (1 infectious disease medical specialist, 3
cardiologists, 1 cardiology resident). The average length of discussion per patient was
similar in both types of meeting.

Table 1. Details of the treatment meetings and participants

INTERPROFESSIONAL (IP) MULTIDISCIPLINARY (MD)
Intensive Collaboration Ward Endocarditis meeting

Number of observed meetings 5 5
:\:l::;er)\umber of patients discussed per meeting 6(2-8) 4(36)
Mean duration of meeting in minutes (range) 28:54 (08:08-41:42) 19:37 (14:40-27:36)
Mean discussion time per patient in minutes 4:38 4:39
Number of professionals per meeting*

Number of professionals per meeting (range) 5-7 12-15
Internal medicine/ infectious disease 1 0-1
Geriatrics 1 0
Hospitalist 1 0
Cardiologist 1 1-5
Pulmonologist 1 0
Microbiologist 0 1
Residents** 0-1 4-8
Medical student 0 1-3
Participant characteristics

Mean age 40 (28-55) 35(23-57)
Sex per meeting (m/v) 1-4/2-6 3-5/8-11

* 1 Internal Medicine Specialist, 3 Cardiologists, 1 Cardiology Resident attended both meetings.
** At multiple IP meetings, a nurse specialist and a pharmacist attended for educational purposes.
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The themes

Based on our analysis, four main themes have been identified: 1. Setting and surrounding,
2. Patient perspective, 3. Interaction between healthcare professionals, 4. Contribution
of individual healthcare professionals. From the analysis of the themes and sub-themes,
nine recommendations were formulated, which will be referred to as the nine keys to
successful collaboration. The themes, sub-themes and coding template are available in
Appendix D.

1. Setting and surrounding

1.1 Seating arrangements

Figure 2 illustrates the different seating arrangements of the two meeting types: the MD
meeting used a theatre arrangement with participants facing each other’s backs, while
the IP meeting used a round table arrangement. The large theatre arrangement allowed
participants to leave chairs empty between each other, resulting in a greater physical
distance between participants. Furthermore, participants seemed to cluster according
to specialty and background. Infectious disease and microbiology physicians sat in the
back, cardiologists sat on the side of the room, and residents and medical students filled
the front rows. There was no particular seating arrangement during the IP meetings.

These differences seemed to affect the individual engagement of participants. In the MD
meetings, the percentage of participants who engaged in the central discussion ranged
from 50-79%, whereas in the IP meetings this ranged from 86-100%. We observed that
in the MD meetings, most of the discussion took place between the cardiologists and
the infectious disease medical specialist, who sat at the back and left of the room. Par-
ticipants in the front rows were often not involved in the central discussion. They mostly
looked at the screen in front of them while the discussion took place behind them. They
also yawned, looked out of the window or whispered to each other during the central dis-
cussion. During the IP meetings, we observed that participants were more likely to face
each other rather than look at the central screen, and that participants who contributed
less verbal information regularly took notes. These dynamics are illustrated in Figure 2.
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Figure 2. Seating arrangement and interaction diagrams in Interprofessional and multidisci-
plinary meetings
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Screen S
G Recording Screen
O equipment _—

—
Recording
et devices

Table with

(5 | [

g ]

@

=

o

o

[-7]
Legend:
(] Hospital medicine DPharmacology
D Internal medicine/infectious disease D Geriatrics
Cardiology D Pulmonology
D Microbiology
S=Specialist, R=Resident, M=Medical student === |nteraction lines

1.2 External distractions

In both types of meeting, distractions seemed to hinder the effectiveness of the dis-
cussion by preventing one or more meeting participants from engaging in the central
discussion. The amount of external distraction was similar in both meeting types. These
distractions mostly consisted of mobile phone alerts, participants either rejecting the call
or leaving the meeting. During one of the MD meetings, participants were distracted by
workers outside the window.

2. Patient perspective
2.1 Patient centeredness

In the IP meetings, the patient was at the centre of the discussion, with emphasis on the
patients’ perspective, social context, and functional abilities. These aspects were typi-
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cally introduced by the hospitalist, who had direct knowledge of the patient’s perspective
through regular face-to-face interactions. The following quote highlights the hospitalist’s
familiarity with the patient’s functional abilities and social environment.

IP Hospitalist: “.... Also this man is in need of care, as in: part of the instrumental
daily activities have been taken over by his daughters [and] he receives homecare
twice a day for helping with putting on and taking off his compression socks. Well,

socially; [he has] fifteen rabbits. | always copy it [information on social context from
the emergency notes] and extract relevant things, but this [having 15 rabbits] | found
relevant (laughter).”

In contrast, the MD meetings focused mainly on medical information and often lacked
information about the patient’s context or perspective. The following quote shows how
patients are introduced in the MD meeting:

MD infectious disease resident: “. has a history of mitral valve replacement, a biopros-
thetic and a tricuspid valveplasty and in 2022 a VVI pacemaker implantation. He is
admitted with a culture negative endocarditis. ...”

During the IP meetings, the patients’ prognosis was explicitly discussed seven times. Dur-
ing the MD meetings, prognosis was discussed once. Below is a quote from a discussion
of prognosis during the IP meeting.

IP Cardiologist: Yes but for the short term the prognosis is determined by the wobbly
under/over fluid status. He probably has a severe aortic valve stenosis for which we
have no treatment options. Therefore, | am a bit pessimistic [about his prognosis] .

a) Proportionality of care

In the IP meetings, participants anticipated possible test results and discussed whether
new findings might affect the treatment plan. In the MD meeting, diagnostic tests were
sometimes performed (e.g. an echocardiogram), but regardless of the results, the treat-
ment plan was often most influenced by the patient’s clinical well-being. Box 1 illustrates
two discussions on the value of diagnostics from the IP and MD meetings.
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Box 1. Discussion on value of diagnostics
IP meeting:

Geriatrician: I think an ultrasound is definitely indicated with such levels of gamma-
glutamyltransferase and alkaline phosphatase.

Internist: With the consequence that if a cholecystitis is conformed he needs the right
antibiotics, but if we want to know if there is an [bileduct] obstruction that
he needs desobstruction.

Geriatrician: | think that if the [potential] obstruction looks like a stone or like a tumor
there are different courses of action. He might be fit enough for a stone
desobstruction but if there is a malignancy with potential more [future]
crisis, you could question.... [how this impacts current treatment options].”

Situational description:
Before ordering an additional test (ultrasound) participants evaluate whether the result of the
test would affect treatment choices.

MD meeting:

Cardiologist while evaluating frames of a transthoracic echocardiogram:

‘Well, this is no super quality. But, at least we don’t see any leakages on this level and the valves

look, as far as it is assessable, normal. Go to the apical frames. If you.... Exactly. This is very

poor [image quality] Yes. This is really... Yes very poorimage quality. So this echocardiogram,

you can batrely call it diagnostics.

Cardiac resident: ‘That is what we expected beforehand.

Cardiologist: ‘Well you can say, no irregularities, however the image quality is so poor...
And what did we plan to do’ [if the quality was so poor]?

Cardiac resident: ‘That we would not perform a transoesophageal echocardiogram, because
actually.. .'[the probability of endocarditis was low]

Cardiologist: ‘so this is it?’

Cardiac resident: ‘yes and the patient is clinically improving.

Situational description:

After stating the results of the performed diagnostic test (transthoracic echocardiogra-
phy) were not reliable, the decision was made to not perform another more reliable test
(transesophageal echocardiography) because the pretest probability for endocarditis
was low anyway and the patient improved clinically. So in hindsight the performed trans-
thoracic echocardiogram served no purpose.
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b) Discharge planning

In the IP meetings, discharge planning was discussed mainly from the patient’s perspec-
tive. In the MD meetings, discharge planning was mainly about dividing tasks and practi-
cal planning. Below is a quote from the MD and IP meetings about planning follow-up
appointments. In the MD meeting, the logistical challenges from the doctor’s point of
view are highlighted.

MD infectious disease specialist: ‘Yes. | think you have to organize this well. Perhaps. ..
Is that something you would want to take a leading role in? Or are you unavailable for
itin the coming time?’

MD infectious disease resident: Well, this is my final week as a consultant, after that |
have a week of night shifts and then | will be back for only one week. For me it is not
convenient, | won’t be around much.

In contrast, in the IP meeting, doctors try to limit the number of future appointments
with different doctors to accommodate the patient’s perspective, as the following quote
shows.

IP geriatrician to pulmonologist: ‘Do you want to see her again? Since you also listen
to the lungs, if you hear any fluid there, maybe you can adjust the diuretics [cardiac
medication] before she ends up in three places. We will wrap up the cognition
[analysis] before discharge so she doesn’t need an appointment with us.

So instead of having an appointment with a pulmonologist, cardiologist and geriatrician,
the patient now only has an appointment with the pulmonologist.

3. Interaction between healthcare professionals.

3.1 Team composition and individual roles

We observed that an unbalanced team composition may affect individual contribu-
tions to the central discussion. As described in Table 1, the IP team was smaller (average
number of participants 5-7) and each specialty was represented by one or two doctors.
All participants had a role in the discussion, namely to contribute information from their
respective specialty. No two participants had the same role. This seemed to encourage
individual contributions from the participants, as specific information could only be con-
tributed by one participant.

In contrast, the MD team was larger (average number of participants 12-15) and consisted
mainly of cardiologists. Cardiologists outnumbered infectious disease and microbiology
physicians by a ratio of 3:1 to 2:1. The cardiologists all had similar roles, which resulted in
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some cardiologists contributing more to the discussion and others leaning back. In ad-
dition, the proportion of residents and medical students was higher in the MD meeting
than in the IP meeting. Only a small proportion of the residents and medical students had
a role in the discussion, such as presenting the patients or interpreting the echocardio-
gram. A large proportion of the participants did not have an active role in the discussion,
we observed that they were less involved and did not contribute to the discussion or ask
educational questions.

3.2 Predesignated tasks: chair, patient introductions and scribe

The effectiveness of the treatment discussion seemed to improve when there was a
pre-determined chair. It also seemed to be beneficial when the person who introduced
the patient also formulated a central point of discussion. In the IP meetings, the chair
was always the same person, the hospitalist. They introduced the patient in a standard
format and ended with a central discussion point. In the MD meetings, there was no
pre-determined chair, and the discussion was led by the person introducing the patient
(a cardiology or internal medicine resident) or the specialist most familiar with the case.
Sometimes no doctor was prepared to present the patient, resulting in less coherent
patient presentations without a clear point of discussion. The following quote confirms
this observation.

MD cardiologist to resident internal medicine: ‘It’s nice that you introduce all of our
patients...
Resident internal medicine: ‘Yes, ... but if we don't know who the [treating] physician
is, I'll share what I know and then we will see what else you all know!

Using the MDT-OARS scores, we found that the conclusion was more clearly stated in
the IP meetings compared to the MD meetings. In the IP meeting, the conclusion was
summarized at the end of the discussion by the hospitalist or another participant, while
the hospitalist documented it in the patient’s record. In the MD meeting, however, the
conclusion was only summarized for the scribe if specifically requested. As the scribe
was a cardiac resident sitting at the other end of the room, he often had to interrupt the
discussion to ask what he should write in the medical record. The frequent interruptions
seemed to lead to inefficient discussions.

3.3 Atmosphere
Our observations showed that a positive atmosphere seemed to foster non-hierarchical
communication and increase individual engagement.

The IP meetings were characterized by a relaxed atmosphere, with open interaction,
humour, laughter, and compliments. Almost all participants, regardless of their role or



Nine keys for successful interprofessional collaboration | 129

background, actively contributed to the discussion. Occasional redirection was necessary
to keep the focus on the patient and to manage the time effectively. The average length
of discussion per patient was similar in both types of meeting (see Table 1).

The atmosphere at the MD meetings was not as relaxed and the interaction exhibited
a more hierarchical style. Trainees and residents from the cardiology department often
did not contribute to the meeting. Sometimes the atmosphere felt tense and participants
seemed to disagree more often and there were fewer jokes. The following quote shows
a specialist correcting a resident during the main discussion, without clear reasoning
or explanation. At this moment, the researchers observed a tense atmosphere, which is
documented in the observation notes.

MD Specialist internal medicine to resident cardiology: *..So, we really did execute the
work-up well, that's important to mention. It doesn’t actually seem like it now.
Resident cardiology: ‘No, no, no, there was nothing to see on all the tests.
Specialist internal medicine: ‘No, but that’s important to mention.’

After treatment discussions, tasks were generally divided between participants. In the IP
meetings, the division of tasks was more often formulated as a question and the com-
munication felt non-hierarchical. The following quote illustrates how a cardiac resident
is encouraged to carry out the outpatient follow-up of a frail elderly heart failure patient
during one of the IP meetings.

IP hospitalist to a cardiac resident: ‘Will he come back to you for follow up?’
Cardiac resident: ‘Well, | will be doing outpatient clinic, so | could do the follow up.
IP Cardiologist: 'Yeah just do it!’

IP Geriatrician: ‘Yes nicel... If that isn't intensive collaboration ward-like!
Cardiac resident: 'Yea right! This patient was made for me.

In contrast, in the MD meetings, tasks were formulated as assignments given by special-
ists to residents. Communication seemed to be more hierarchical. In addition, residents
sometimes seemed surprised or uncomfortable after receiving an order from their super-
visor. However, they did not explicitly express their discomfort. In the following quote
from an MD meeting, a resident is asked to call a patient to the emergency department,
although the resident does not feel comfortable doing this, the cardiologist insists that
he does it anyway.

MD cardiologist to resident cardiology: ‘I think someone needs to invite him to the
Emergency Department...
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Resident cardiology: ‘The way this is going seems a bit odd to me, because the man
hasn't raised any alarm himself. Should | call him, hearing indirectly that he’s feeling a
bit short of breath?’... ‘| don’t know the man at all...

Cardiologist: ‘That doesn’t matter.

At both meetings, participants expressed feelings of insecurity, doubt and concern for the
patient. They also showed their vulnerability by admitting a mistake or lack of knowledge.
The next two quotes from both types of meeting illustrate expressions of vulnerability.

MD microbiologist: ‘The point is, and that’s apparently my own negligence, but he isn't
getting enough amoxicillin.
IP hospitalist: ‘They wanted him at home. I feel... Did | do something wrong, did | let
him go home too early?

Participants in the IP meetings showed trust in each other, even when it came to their
own specialty. For example, the geriatrician, who is a specialist in cognitive diagnostics,
tells the hospitalist that it is up to the hospitalist’s clinical judgement whether a cognitive
screening test (a Montreal Cognitive Assessment (MOCA)) is indicated.

IP geriatrician to hospitalist: ‘Very good. [You can] evaluate if you still need a MOCA/

3.4 Interprofessional learning

There are three levels of IP learning: learning with, from and about each other.*> Our data
showed that all three levels of IP learning took place during the IP meetings. We observed
that all participants in the IP meetings, regardless of specialty or function, asked ques-
tions about topics outside their specialty and spontaneously shared knowledge. The
following quote illustrates a moment during the IP meeting when participants learn from
each other.

IP geriatrician to pulmonologist: ‘What do you see at first glance?’ After this question,
the pulmonologist explained how to read a spirometry.

Participants in the IP meeting also learned with each other. The following quote shows
one participant reminding the others that they must remain critical and also evaluate the
indication and benefit of a lipid lowering drug (statin) in an older patient population.

IP specialist internal medicine to hospitalist: ‘But this is the ICW (IP meeting), we stop,
we don't prescribe statins?’
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The next quote from the IP meeting illustrates a moment of reflexivity and empathy with
the previous doctor who had apparently missed a diagnosis, but also a moment when
participants could learn from and about each other.

IP geriatrician: ‘If we go back all the way to the beginning of the story, looking
backward it’s always easy to judge, but there’s a man with a lot of back pain, so much
pain that he had to go to the rehabilitation centre. Back pain is not a diagnosis right?’

In contrast, learning with, from and about each other seemed to occur less frequently in
the MD meetings. There were fewer educational questions and less spontaneous knowl-
edge sharing in these meetings. Although the MD meetings should also function as an
educational moment for residents and medical students. In addition, in the MD meet-
ings the residents sometimes seemed hesitant to ask a question and even apologized in
advance. This was not observed in the IP meeting. This first quote illustrates a resident’s
hesitation to ask an educational question.

MD resident internal medicine: ‘Probably a stupid question, but just so | know...’

The next quote illustrates how a resident is trying to introduce a learning opportunity for
himself and others, but the consultant is postponing this teaching moment because the
specialist found that it was not the right time.

MD resident internal medicine on differential diagnosis of a culture negative endocar-
ditis:
‘We have completed all the diagnostics. However, | did research some tests of which |
thought [maybe we should consider them], but...’
MD infectious disease specialist: ‘You can ask me later’

3.5 Listening

Our observations showed different levels of listening: bad-, pretend-, selective-, attentive-
and empathic listening. Attentive listening occurred in both types of meeting, but was
more present in the IP meetings. The IP meetings showed several examples of empathic
listening, where participants seemed to really try to understand the other participant’s
point of view. On the contrary, selective listening and bad listening were more present in
the MD meetings. The following quote illustrates how two specialists talk through each
other about different topics without listening to each other.

MD Specialist internal medicine: ‘But you could discuss adding doxycycline empirically
while waiting on further diagnostic tests, | think...
MD Cardiologist: ‘I think we need to look at the echo.
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4. Contribution of individual healthcare professionals

4.1 Active participation and stepping outside one’s own specialty

We found differences in the participation of individual healthcare professionals between
IP and MD meetings. In the IP meetings, all professionals participated actively, contribut-
ing their expertise to the discussion, asking questions outside of their own specialty, and
trying to argue and explain their thoughts. Even if they were the specialist on the topic,
they asked for input from others.

On the other hand, in the MD meetings, a significant part of the team, especially medi-
cal students and residents, were not actively involved. Also, there was often someone
who left early, whereas no one left at the IP meetings. In addition, specialists tended to
stay within their own specialty and were less likely to ask questions outside their own
specialty. The following quote illustrates a pulmonologist sharing a thought on the dif-
ferential diagnosis of renal decline.

IP Pulmonologist: ‘Can you get a septic embolism with endocarditis as the cause of the
[decline of] kidney function?’

The following quote illustrates a participant asking a question about his own area of
expertise as a form of teaching.

IP Cardiologist: 'What are we going to prescribe for her rate control?’

4.2 Behavioural differences of participants that participated in both meeting types.

In total, five doctors participated in both the MD and IP meetings. We observed a distinct
variation in the behaviour of doctors who participated in both meetings. At the MD
meetings, all five participants asked fewer questions about the patient’s perspective and
did not engage in interprofessional learning. Conversely, at the IP meetings, the same
participants spontaneously provided information or asked questions for educational
purposes. They actively participated in discussions and stepped outside their specialty. In
particular, one cardiology resident did not ask any questions, only looked at the screen in
front of her and did not participate verbally or non-verbally in the discussion throughout
the MD meeting. During the IP meeting, she actively participated by asking educational
questions and contributed to a positive atmosphere by laughing and making jokes. Here
are some quotes that support these observations from the IP meeting.
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Quote 1: IP cardiac resident about a patient with cholangitis: ‘Isn’t this someone
that if he does not improve he could benefit from ERCP (endoscopic
retrospective cholangiopancreatography)?’
Quote 2: IP geriatrician about a heart failure patient: ‘And, to patients with
HFpEF (heart failure with preserved ejection fraction) you give diuretics
and ace inhibitors right?
IP cardiac resident: [You give] an SGLT2-inhibitor. (Sodium-Glucose-
transportprotein 2 inhibitor = heart failure medication)’

Team performance by MDT-OARS assessment tool

Beside above themes, the team performance of the meetings were scored by a validated
scoring system to measure team performance. The mean MDT-OARS for each type of
meeting are shown in Table 2. IP meetings had higher mean scores than MD meetings for
the categories ‘teamworking and culture’ (20 (19-20) vs 12 (10-14)) and ‘clinical decision
making' (6 vs 3 (2-5)). Other categories had similar scores.

The category ‘teamworking and culture’ includes the inclusion of team members, team
sociability, mutual respect, and tension and conflict. The category ‘clinical decision mak-
ing’includes patient-centred care and treatment plans.
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Table 2. Meeting performance as measured by MDT-OARS mean scores and range per domain.

MDT-OARS categories INTERPROFESSIONAL MULTIDISCIPLINAIR
Intensive Collaboration Ward Endocarditis meeting
Mean (range) Mean (range)

The team

Attendance 0000 (3-4) L)) (1-4)

Leadership: chairing of meeting

Lo O OFF

DO OFF

Teamworking and culture

a) Inclusion of team members

0000 .

00 0.,

b) Team sociability

0000 .

Lo SOOI

c) Mutual respect

000 ..,

|4 SOOI

d) Tension and conflict*

OO0

OO0 20

Personal development

004 ..,

L4 SOF

Category total

20 (19-20)

12 (10-14)

Infrastructure for meetings

Meeting venue

0000 .

Technology & equipment

0000 .,

Category total

8

Meeting organization and logistics

Preparation prior to meeting

a) Agenda

Lo OO

b) Prioritization of complex cases (1-4)

2
0000 .,

Organization/admin during meetings

a) Patient notes

0000 .,

0000 .

b) Case presentation

0000

)
0080 .,

Category Total

12(11-12)

12(10-13)

Clinical decision making

Patient centred care (1-4)

0000 .,

DO OFF

Treatment plans (1-4)

L OOF

00 0,

Category Total

6

3(2-5)

Total score

46 (44-47)

36 (34-38)

Do @000
2 =Poor ..OO
3 = Good ...O
0000

4 =Very good

*“Tension and conflict”is rated on a different scale, -4 to 0, ranging from “severe and sustained con-
flict"to “no tension”: -4 = Severe and sustained conflict; -3 = Overt conflict un-sustained; -2 = Tension
sustained; -1 = Tension un-sustained; 0 = No tension
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Discussion

This study aimed to investigate the differences between interprofessional (IP) and
multidisciplinary (MD) meetings by observing two types of meetings with comparable
case complexity and similar participating specialties. Four key themes emerged, each
demonstrating distinct differences: 1. Setting and surrounding, 2. Patient perspective,
3. Interaction between healthcare professionals, 4. Contribution of individual healthcare
professionals. Our findings showed that IP meetings were more patient-centred, fostered
a more relaxed and positive atmosphere, and provided a better environment for interpro-
fessional learning. Based on our data, we formulated nine keys to effective collaboration,
see Figure 3.

The behaviour of individuals and the interactions between individuals were different in
the two meeting types, as illustrated in Figure 2. In the MD meeting, participants gen-
erally contributed less to the treatment discussion, asked fewer educational questions,
and the atmosphere seemed more tense. In the IP meetings, the opposite appeared to
be true. In fact, among the participants who attended both meetings, even those who
did not engage during the MD meeting exhibited a high level of interaction during the
IP meeting. One of the factors that might explain this phenomenon is power dynamics.
In the MD meeting, the cardiology physicians outnumbered the infectious disease and
microbiology specialists. There was also a more predominant hierarchical structure, with
medical specialists speaking more than residents and sometimes even interrupting them.
These two factors, the overdominance of one specialty and the strong hierarchical struc-
ture, are known to limit the participation of healthcare professionals.® When designing
treatment meetings, it is important to make these implicit factors explicit (e.g. by talking
about them) in order to create a culture that encourages active participation. Hierarchy
can be functional for (interprofessional) collaboration and learning, but one should be
aware that it can also quickly become dysfunctional. Another factor that can influence
the interactions and behaviour of individuals is the setting. For example, the IP meetings
used a round-table setting where participants could see each other, which encouraged
interaction. The MD meetings used a theatre setting where participants could not see
each other, which could hinder interactions and change individuals’ behaviour (Figure 2).
This should be taken into account when designing a collaboration.

Unconstructive power dynamics can also negatively influence learning.* This is support-
ed by the results of this study, which show minimal IP learning in the MD meeting and
extensive IP learning in the IP meeting. Workplace learning is essential for residents and
medical students (learners), and designing treatment meetings to promote IP workplace
learning enables learners to develop. Then learners and professionals can learn with, from
and about each other every day in their daily work.
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Figure 3. Nine keys to successful collaboration

1. Use a round table so that participants face each other to encour-
age interaction rather than a theatre arrangement

7

2. Active participation of all participants is needed, minimize distractions.

/)
v

i@?

3. Make joint patient-centered plans, see the patient as a whole, not just as a disease

Ne
8

4. Have a balanced number of team members, each point of view should be represented
without too many duplications. Reduce the number of inactive members

Y
2 5. Allow room for humour and personal interaction to foster a positive atmosphere, this does
not take extra time in the end.

6. There should be a clear discussion leader who knows the patient and formulates a goal for
.\ the meeting. This does not have to be the same person for every patient and every meeting.

7. Allow room for interprofessional learning, participants should feel free to ask questions or
explain things spontaneously, this does not take extra time in the end.

8. Participants should listen actively and ask follow-up questions if needed

==
|E| 9. Summarize the main conclusions for each patient, both verbally and in writing

The positive atmosphere of the IP meetings fosters individual participation and learning,
and it stimulates jokes and detours. Our research shows that humour and jokes do not
lead to longer, inefficient meetings, as the discussion time per patient is similar between
the two types of meeting. Previous research already established that laughing together
can have a positive impact on the wellbeing of participants and the team climate, and it
promotes the delivery of team-based care.” This may explain why IP participants more
frequently listen to each other attentively, which enhances the effectiveness of commu-
nication during the meeting. Participants in MD meetings listen more selectively or not
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good at all, and they disagree with each other more often, which can be time consum-
. 36
ing.

The preliminary results of this study were presented to more than 60 healthcare profes-
sionals, including medical specialists, residents and educationalists, at a major national
scientific congress in the Netherlands. They agreed with the findings of our study and
recognised them from their own clinical practice, with some professionals already
implementing some of the key messages. For example, one professional noted that they
were currently implementing round-table settings. One participant questioned whether
certain behaviours were inherent to certain individuals. When conducting the research
we had the same presumption, however, our findings demonstrated that five participants
exhibited completely different behaviours in the two different meetings. The reactions of
the professionals at the congress further confirmed our findings. In addition, the findings
of our study were presented to the cardiologists of the MD meeting investigated in this
study. They had already recognised the need for improvement, but did not know in which
specific areas and how to do it. An educationalist is currently helping them to implement
improvements.

Strengths and limitations

To the best of our knowledge, this is the first study to compare IP meetings with MD
meetings and to identify the facilitators and barriers to collaboration in both settings.
Although many facilitators and barriers to collaboration have been documented in the
literature, these have focused on one type of meeting only. By comparing two meetings
with similar participants and patient cases, a direct comparison can be made and key
differences highlighted. This study has several strengths. First, the triangulation of the
research group; this study brought together an interprofessional research group with
different professional and personal backgrounds and training, which provided different
insights into the observations and analysis of the data. Second, this study provides practi-
cal advice for improving patient care meetings that is widely applicable and transferrable
to different types of meetings.

This study also has limitations that should be taken into account. First, the IP and MD
meetings we observed may not be representative of all IP and MD meetings that occur.
Therefore, our findings regarding the occurrence of facilitators and barriers to collabora-
tion may not be generalizable to all IP and MD meetings. However, the formulated keys
to effective collaboration are not specific to one type of meeting, but are generalizable
to all treatment meetings involving older multimorbid patients. Second, observer bias
could affect the objectivity of the researchers. To minimize this bias, three researchers
independently observed and analysed the data. In addition, the use of the observation
focus improved inter-rater reliability. Third, participants’ awareness of the observations
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could influence their behaviour, so we chose non-participant observations. In addition,
to minimize participants’ awareness of being filmed, the cameras used to film the ses-
sions were pre-existing cameras integrated into the main screen. Finally, the study relies
solely on audio and video observations, which limits insight into participants’ thoughts
or behaviour. Future research should consider using interviews or focus groups to gain
insight into participants’ thoughts or behaviour.

Conclusions

’

This study demonstrated that various factors influence collaboration and participants
behaviour regarding active participation, learning, and patient-centred care in both
interprofessional (IP) and multidisciplinary (MD) meetings. Factors such as a round-table
setting, a designated chair, discussions centred around a common patient-focused goal,
active participants, and a relaxed atmosphere appeared to facilitate team collaboration
and interprofessional learning. Furthermore, the observed differences in the behaviour
of the same participants across the two meetings underline the impact of these factors
on their behaviour. These factors were distilled into nine key strategies for optimising col-
laboration that could improve collaborative practice.
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Abstract

Introduction

During interprofessional collaborations professionals can learn with, from and about
each other, also called interprofessional workplace learning. Several theories support
this such as the situated learning theory, social cognitive theory, and Allport’s contact
theory. Previous studies only investigated the learning effect after educational interven-
tions (learn to work together), which achieved level 2 (increased knowledge and skills) of
Kirckpatricks model. The aim of this study is to investigate whether there is also learning
from working together measured by patient outcomes (level 4) in patients beyond the
collaborative practice itself.

Methods

In a collaborative ward for patients with multimorbidity, the Intensive Collaboration
Ward (ICW), a retrospective cohort study spanning three years was performed. Measure
points were one year before the start of the ICW, and two years of follow up. Outcome
measure was the number of intercollegial consultations (a) medical e.g. between pul-
monologist and cardiologist and (b) allied health professional e.g. physical therapist. This
was measured in patient care beyond the collaborative practice itself, indicating that the
knowledge of professionals has increased and was transferred and applied elsewhere. We
used a negative binomial regression with propensity score matching to measure this over
time, with adjustments for confounding.

Results

The number of medical consultations decreased over time with a rate ratio (RR) of 0.83
(95% C1 0.76 - 0.90, -16.9%) in year 1 and 0.81 (0.74 - 0.88, -19.3%) in year 2. The number
of allied health professional consultations increased, RR 1.20 (1.14 - 1.27, +20%) in year 1
and 1.09 (1.03 - 1.16, +9.4%) in year 2.

Conclusions

After the start of an interprofessional collaborative practice, the behaviour of profes-
sionals changed, with fewer medical consultations, e.g. between a pulmonologist and a
cardiologist, and more allied health professional consultations. This implies that health-
care professionals learn from interprofessional collaboration and are able to transfer and
apply this knowledge outside the interprofessional collaboration to patient care outside
the collaboration.
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Introduction

Effective collaboration between healthcare professionals is important with the increas-
ing life expectancy and prevalence of multimorbidity."” Patients are otherwise at risk
for fragmentation of care, leading to suboptimal health outcomes.® The WHO advises
interprofessional collaboration for this purpose.®

During interprofessional collaboration it is possible for professionals to learn with, from
and about each other, this is called interprofessional workplace learning (IPL). There are
several theories from the field of education that provide a theoretical basis for IPL, which
we will briefly describe. The social learning theory describes that social interactions can
support learning, face-to-face contact is essential.” This is also recognised in Alport’s con-
tact theory, which states that face-to-face contact reduces prejudice between groups and
can therefore improve learning and collaboration.® The social cognitive theory describes
how an individual can directly acquire new knowledge by observing others; people learn
by observing others.’ This is further emphasised by the situated learning theory, which
states that an authentic context with social interactions enhances learning and that new
behaviours can be acquired by observing and imitating others."® The theory of planned
behaviour describes that individuals are more likely to perform a behaviour if they have
a favourable attitude (perception of the consequences of the behaviour), a subjective
norm (perception of others’ approval) towards the behaviour, and a high degree of per-
ceived control (perception of the difficulty of performing the behaviour)."" This theory
also states that the harder individuals try to perform a behaviour, the more likely they
are to succeed. In summary, all the above theories emphasise that working together can
lead to learning with, from and about each other, when professionals work together in an
interprofessional collaborative practice. If that is truth, professionals learn from working in
an interprofessional practice.

However, previous studies have a major focus on learning to work in an interprofessional
practice, for example through educational interventions to improve the collaborations
skills. These studies have shown that interprofessional learning can improve interpro-
fessional knowledge and skills, and lead to positive changes in attitudes towards inter-
professional collaboration. However, these results were mainly based on self-reported
outcomes following educational interventions to improve interprofessional collabora-
tion."”" In Kirkpatrick’s model of evaluation these only achieved level 2 (participants
acquired knowledge, skills, attitudes) out of the 4 levels of outcomes." Since it is unclear
whether increased knowledge actually improves patient care, the holy grail of medical
education is to achieve level 4b of Kirkpatrick’s model: benefit to patients.'*'> However,
no previous studies have shown that this level has been achieved.
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We hypothesise that even without an educational intervention or curriculum, profession-
als will learn from interprofessional collaboration and transfer and apply this knowledge
to all of their patients, through learning by doing, based on the above theories. This
then could be a positive side-effect of interprofessional collaboration. Specifically, we
hypothesise that this learning effect will result in fewer medical consultations of the
collaborating specialties due to increased and broader medical knowledge of the physi-
cians, which would then be measurable in all of their patients, including those outside of
the interprofessional practice. If true, this would reach level 4b of Kirkpatrick’s evaluation
model (benefit to patients), which, to our knowledge, has never been achieved before."

This study investigates whether professionals learn from an interprofessional collabora-
tive practice, and can transfer and apply this knowledge to other patients measured by
patient outcomes beyond the collaborative practice itself, with changes in patient care
as a result.

Methods

Study design and study period

This retrospective cohort study investigated whether professionals learn from participat-
ing in an interprofessional collaborative practice, namely the Intensive Collaboration
Ward (ICW)'®". If knowledge can be transferred and applied beyond this collaborative
practice, then this will be visible and measurable. To do so, medical consultations (e.g. a
pulmonologist asking a geriatrician for help) of the collaborating specialties and allied
health professional consultations was set as a measurable proxy for the learning effect.
The study period was divided into three periods: one year before the opening of the col-
laborative practice, and two years of follow-up. The ICW was opened on 15 June 2020 and
the study period was therefor set from 15 June 2019 to 15 June 2022.

Setting

The study setting is the ICW, an interprofessional collaborative practice for multimorbid
older patients, admitted to the Jeroen Bosch Hospital, a large teaching hospital in the
Netherlands. This ward is a collaboration between physicians from the specialties of
geriatrics, internal medicine, pulmonary medicine, cardiology, and hospital medicine.
Nursing and allied health professionals are also heavily involved. This means that both
interprofessional collaboration between physicians (also called intraprofessional) and
between different health professionals were represented in this collaborative practice.”® A
more detailed description of the ICW and its working principles are described in previous
publications.'®"’
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Participants who learn

Physicians from the specialties of geriatrics, internal medicine, pulmonary medicine, and
cardiology work in this collaborative practice (the ICW), but in other parts of the hospital,
such as on their own wards, e.g. the geriatric ward. In the ICW, they work together as a
team, focusing on the patient as a whole. In the rest of the hospital, however, they work
as consultants, focusing on the organ of interest, and if they have a lack of knowledge in
an area, they ask for intercollegiate consultation. For example, internal medicine may ask
the geriatrician for help with delirium, or the cardiologist may ask the pulmonologist for
help with a lung infection.

Patients endpoint as proxy of learning

The number of medical and allied health professional consultations was counted for hos-
pital patients outside the collaborative practice, i.e. on the other ward, e.g. the cardiology
ward.

Patients from the specialties of geriatrics, internal medicine, pulmonary medicine,
cardiology were considered eligible if they were admitted to the hospital in the study
period. Patients were excluded if they were admitted for planned medical one-day treat-
ment, such as dialysis. Patients were also excluded if they were admitted to the ICW, as
by design all four specialties are already involved, and the patients beyond this ward are
of interest for this study. All hospital admissions of a patient were eligible for this study,
which means that a patient can be included more than once.

Data collection procedure

All patient admitted to the hospital in the study period were considered eligible. The
patients were identified retrospectively using the in-hospital Team Management and
Information system (TMI). TMI then automatically extracted all outcome variables from
the electronic medical record using pre-defined criteria. Patients who had previously
centrally withdrawn permission for their information to be used for research purposes
were excluded.

Variables

The following baseline variables were collected from the patients: age, sex, number of
hospital admissions in the previous five years, admission specialty, type of home resi-
dency on admission, and diagnosed comorbidities.

The primary outcome was the number of medical consultations between the four spe-
cialties (geriatrics, internal medicine, pulmonary medicine and cardiology). Consultations
with specialists outside these four specialties, such as a surgeon, were not included
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because they cannot be influenced by the learning effect of the ICW. The secondary out-
come variable was the number of allied health professionals’ consultations.

Statistical analysis

The number of intercollegial consultations in patients of the two years after inception of
the ICW were compared to the pre-ICW year separately to study whether they decrease
as a result of learning. To do so we used a negative binomial regression with propensity
score matching to measure this over time, with adjustments for confounding.

This analysis was chosen for one main reason, namely the risk for selection bias by open-
ing a new ward. Prior to the opening of the ward, multimorbid patients were admitted to
other parts of the hospital, such as the pulmonary unit. After the opening, these patients
were admitted to the ICW. This could lead to issues due to selection bias. To correct for
this possibility of selection bias between the two follow-up and the pre-ICW cohorts,
inverse probability weights based on propensity scores were modelled using the baseline
patient characteristics that proxy the multimorbidity of the ICW patients.

Propensity scores were estimated using logistic regression, and standardized mean dif-
ferences (SMD) were used to assess balance, with a threshold of <0.1 indicating accept-
able balance using the cobalt package in R. Stabilized weights were applied in weighted
negative binomial regression models for all outcome measures: number of consultations
of ICW-participating specialties (geriatric medicine, internal medicine, pulmonary, car-
diology) and number of allied health professional consultations. Both the logistic and
negative binomial regression were conducted using the Ime4 package in R.

When comparing the pre-ICW and first year follow-up, one variable remained unbalanced
(having had pneumonia: SMD = 0.1105). When comparing the pre-ICW and second year
follow-up, two variables remained unbalanced (having had pneumonia: SMD = 0.1052
or a malignancy: SMD = 0.1230). Subsequently, each outcome was evaluated thrice:
weighted using all variables, weighted without the unbalanced variables, and weighted
with the unbalanced variables added as separate confounders. The outcomes only dif-
fered slightly (<5%) between the analyses, therefore results of the weighted analyses
with the separately added unbalanced confounders are presented.

Ethical considerations

The Ethical Review Board METC Brabant declared that this study (reference id: NW2022-
95) does not fall under the scope of the Dutch Medical Research Involving Human
Subjects Act (WMO). The data used for this study were already available in the patients’
medical records, and the patients and/or their relatives were not contacted for additional
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data. This research did not compromise the physical or mental integrity of the patients.
The study was conducted in accordance with the tenets of the Declaration of Helsinki.

Informed consent was not obtained from the patients in accordance with the Dutch
WGBO article 458. Due to the large number of participants enrolled, obtaining informed
consent was not considered reasonably possible, and in addition, selection bias could be
introduced by obtaining informed consent as an unwanted side-effect. However, patients
who had previously objected to their data being used for scientific research through the
hospital opt-out procedure were excluded.

Results

Participants

The learning effect of all cardiologists (n=13), internists (n=7) geriatricians (n=10) and
pulmonologists (n=7) was indirectly included by measuring their patient care. At the
Jeroen Bosch Hospital, all of them work in the collaborative practice (called the ICW) and
all of them work outside of this ward.

Patient characteristics

A total of 22,054 patients admitted to the Jeroen Bosch Hospital for the specialties of ge-
riatric, cardiologic, pulmonary and internal medicine were identified. All patient baseline
characteristics are shown in Table 1.

Table 1. Baseline characteristics of multimorbid patients admitted to hospital for the special-
ties of geriatrics, cardiology, pulmonology and internal medicine

One year First year Second year

pre-ICW After-ICW After-ICW

n 7843 7272 6939

Age, mean (SD) 69 (15) 69 (15) 69 (15)

Sex, %female 43.5 43 445

Admissions past 5 years, median (IQR) 1(3) 1(2) 1(2)
Admission specialty, %

Internal medicine 339 359 324

Pulmonary medicine 21.8 19.6 20

Geriatric medicine 1.3 13 13.8

Cardiology 33 31.5 337
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Table 1. Baseline characteristics of multimorbid patients admitted to hospital for the special-
ties of geriatrics, cardiology, pulmonology and internal medicine (continued)

One year First year Second year
pre-ICW After-ICW After-ICW

Origin upon admission, %
Own home 91.1 91.4 90.7
Care residency 2.1 24 22
Another hospital 49 4.7 5.6
Outpatient clinic 2 1.6 1.5
Diagnosed comorbidities, n (%)
Internal medicine
MDS 90 (1.1) 97 (1.3) 71(1.0)
Malignancy 2235(28.5) 1869 (25.7) 1588 (22.9)
Kidney failure 65 (0.8) 70 (1.0) 48 (0.7)
Diabetes mellitus 1736 (22.1) 1609 (22.1) 1371 (19.8)
Hypothyroidism 399 (5.1) 374 (5.1) 317 (4.6)
Hyperthyroidism 135(1.7) 105 (1.4) 123(1.8)
Sepsis 691 (8.8) 525(7.2) 458 (6.6)
Pulmonary medicine
Asthma 774 (9.9) 690 (9.5) 673(9.7)
COPD 1476 (18.8) 1118 (15.4) 1167 (16.8)
COVID-19 2204 (28.1) 2083 (28.6) 1711 (24.7)
Pneumonia 1780 (22.7) 1290 (17.7) 1248 (18.0)
Lung cancer 464 (5.9) 330 (4.5) 377 (5.4)
Pulmonary embolism 527 (6.7) 500 (6.9) 368 (5.3)
Geriatric medicine
Dementia 553(7.1) 492 (6.8) 435 (6.3)
MclI 278 (3.5) 252(3.5) 205 (3.0)
Delirium 530 (6.8) 458 (6.3) 388 (5.6)
Parkinson’s disease 160 (2.0) 124(1.7) 105 (1.5)
CVA 741 (9.4) 605 (8.3) 484 (7.0)
TIA 795 (10.1) 743 (10.2) 627 (9.0)
Cardiology
Atrial fibrillation 1651 (21.1) 1435(19.7) 1352 (19.5)
CABG 860 (11.0) 764 (10.5) 742(10.7)
Angina pectoris 1205 (15.4) 1062 (14.6) 836 (12.0)
Myocardial infarction 857 (10.9) 824 (11.3) 802 (11.6)
Heart failure 1599 (20.4) 1355(18.6) 1160 (16.7)
TAVI 137 (1.7) 123(1.7) 99 (1.4)
Hypertension 3017 (38.5) 2678 (36.8) 2337 (33.7)

Artery disease 694 (8.8) 688 (9.5) 546 (7.9)
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Table 1. Baseline characteristics of multimorbid patients admitted to hospital for the special-
ties of geriatrics, cardiology, pulmonology and internal medicine (continued)

One year First year Second year
pre-ICW After-ICW After-ICW
Thrombosis 410 (5.2) 379(5.2) 275 (4.0)

ICW = Intensive Collaboration Ward, a collaborative practice ward starting 15 June 2020

MDS = myelodysplastic syndrome, COPD = chronic obstructive pulmonary disease, MCl = mild cog-
nitive impairment, CVA = cerebrovascular accident, TIA = transient ischaemic attack, CABG = coro-
nary artery bypass surgery, TAVI = transcatheter aortic valve implantation.

Study outcomes

Figure 1 visualises the results. When comparing the pre-ICW year to the first year follow-
up, a rate ratio (RR) of 0.83 (95% Cl 0.76 - 0.90) was seen for the number of medical consul-
tations from one of the four collaborating specialties. When comparing the pre-ICW year
to the second year follow-up, an RR of 0.81 (0.74 - 0.88) was seen.

Adjusted for confounding, this was a decrease of respectively 16.9% (23.6% - 9.7%) and
19.3% (25.9 - 12.1%) in medical consultations. Figure 1a shows the decrease based on the
average number of 0.186 medical consultations during the pre-ICW year.

The allied health professionals’consultations (AHC) increased during the first- and second-
year follow-up, respectively RR 1.20 (1.14 - 1.27) and 1.09 (1.03 - 1.16). Thus, an increase of
20% (13.7 - 26.7%) and 9.4% (3.4 - 15.8%) compared to the pre-ICW year. Figure 1b shows
the increase based on the average number of 4.36 AHC's during the pre-ICW year.

Practical implications

There was an average decrease of 0.032 (-16.9%) and 0.036 (-19.3%) medical consulta-
tions per patient for follow-up year 1 and 2 respectively, compared to the pre-ICW year.
On a yearly basis, an average of 7352 patients were admitted. This means a decrease of
235 to 265 medical consultations per year.

There was an average increase of 0.87 (+20%) and 0.41 (+9.4%) allied health professional
consultations per patient, compared to the pre-ICW year. On a yearly basis, an average of
7352 patients were admitted. This means an increase of 6396 to 3014 allied health profes-
sional consultations per year.
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Figure 1. Differences in medical and allied health professional consultations for patients in
the pre-ICW year compared with the first and second follow-up years.

A. Medical consultations
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Panel A (top figure) shows the number of medical consultations, in the pre-ICW year and in the two
follow-up years. Panel B shows the number of allied health professional consultations.
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Discussion

This study investigates whether professionals learn from an interprofessional collabora-
tive practice, and can transfer and apply this knowledge to other patients measured by
patient outcomes beyond the collaborative practice itself, with changes in patient care as
a result. This study found a significant decrease in the number of medical consultations
and an increase in the number of allied health professional consultations.

We hypothesised that professionals learned from interprofessional collaboration and that
they would apply this knowledge to patients in their general care ward. We hypothesised
that this increased knowledge would reduce the need for other medical specialties to be
involved, and thus the number of medical consultations of the collaborating specialties
would decrease as a proxy for this learning effect. This hypothesis was confirmed by the
results of our study. With this result, we achieved level 4b (benefit to patients) of Kirkpat-
rick’s model of evaluation.'*"® To the best of our knowledge, we are the first to do so.

Extensive research has been conducted on the learning outcomes of interprofessional
education, consistently showing positive results.'””° This entails research where profes-
sionals learn about interprofessional collaboration, and not from interprofessional col-
laboration. Research on interprofessional workplace learning also indicates that partici-
pants experience an increase in knowledge.'” However, these studies on interprofessional
workplace learning relied completely on self-reported outcomes, achieving only level 2
of Kirkpatrick’s model of evaluation. We did not implement an educational intervention
but looked at interprofessional collaboration directly. Based on our understanding of the
literature, this is the first study to evaluate the learning impact from interprofessional col-
laboration and its direct effect on patient outcomes. It is recognised that knowledge can
be lost by the principle of “use it or lose it", an estimated halftime of 2 years if not used or
rehearsed.”’ This interprofessional practice could offer opportunities for rehearsal and use
of knowledge to remain (and even regain) knowledge.”' Other research has shown that
interprofessional collaboration reduces the number of medical consultations, but it only
looked at the number of consultations within the collaborative practice.”?” This is the first
study to look at the number of medical consultations beyond the collaborative practice,
in patients on the regular care ward, and illustrates that the mechanism of reduction is
likely to be the professionals’ knowledge. As a result, this reduction in medical consulta-
tions could lead to a reduced workload for health professionals, which is important in
view of the increasing prevalence of multimorbidity, increased health care utilisation and
shortage of health professionals.

This study also found an increase in the number of allied health professional consulta-
tions on general care wards after the ICW was established. A previous study on the ICW
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showed that the number of allied health professional consultations also increased in the
ICW." To the best of our understanding, no other studies have examined allied health
professional consultations as an outcome, but only as part of the intervention. The rise
in allied health professional consultations observed in the regular care wards may be at-
tributed to the enhanced interprofessional interactions between allied health and medi-
cal professionals within the ICW, which were then sustained in the regular care wards.
This could be explained by several factors, and can be summarized as to learn about each
other. Because of the collaboration on the ICW: prejudices between groups were reduced
(Alport’s contact theory)®;, new behaviours were acquired by observing others (situated
learning theory)'®; professionals have a more favourable attitude towards collaboration
(theory of planned behaviour)'"; all of this could have led to better collaboration between
allied health professionals, which they transferred to the regular care wards.

Strengths and limitations

This study has several strengths. First, the data were automatically generated from the
electronic medical record, which reduces the risk of error from manual extraction. Sec-
ond, we used a large dataset of diverse patients, which improves generalisability.

This study also has some limitations that should be taken into account. First, because this
is a retrospective cohort study spanning three years, there may be selection bias within
the different years. Patients on the ICW are complex, multimorbid patients who often
require medical consultations. These complex patients were cared for on the regular care
wards during the pre-ICW year, as there was no ICW and therefore no ICW patients. These
ICW patients were not present in the two follow-up groups as such patients were now
admitted to the ICW and not the regular care wards. Therefore, the decrease in medical
consultations on the regular care wards during the two follow-up years after the ICW
was established, may be partly explained by the fact that the patients were not entirely
equal. However, as we anticipated this possible selection bias, we corrected for this as
best we could by using inverse probability weights based on propensity scores using
patient characteristics. This means that we used robust statistical methods to improve the
comparability of the study groups. Therefore, we believe that the reduction in consulta-
tions found in this study is largely due to the learning effect of the ICW. Second, we used a
proxy for the learning effect of health professionals, the number of medical consultations.
However, this is the first study to look at real-world patient outcome data rather than
self-assessed outcomes, and improving patient care is the highest possible outcome of

working and learning together.'*"
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Conclusions

This study implies that healthcare professionals learn from interprofessional collaboration
and apply this knowledge outside of the collaboration on their regular care ward. This
leads to a decrease in the number of medical consultations on the regular care wards
outside of the collaboration. Next, this study implies that professionals learn about each
other, which leads to an increase in the number of allied health professional consultations.
This indicates that some of the theoretical mechanisms of interprofessional learning,
namely to learn from and about each other, are likely to occur in a hospital collaborative
practice, and if so, this could have important clinical implications.
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“I claim not to have controlled events, but confess plainly
that events have controlled me”

- Lincoln (1864)
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Abstract

Introduction

Successful interprofessional collaboration (IPC) will lead to improvement of health out-
comes, as stated by the WHO. However, the IPC initiatives that have been undertaken in
hospitals show mixed results in terms of both the success of the implementation and the
health outcomes. Knowledge of facilitators and barriers of IPC is essential for successful
implementation in health systems. The aim of this scoping review is to identify facilitators
and barriers to effective IPC in the hospital setting.

Methods

Three major databases (Medline, CINAHL, Embase) were systematically searched from
2010 to 7 November 2023. Studies were included if they explicitly reported on IPC, in-
cluded factors in the hospital setting, and were published after the 2010 WHO framework
on IPC. Studies were excluded if they focused on education or research. A thematic syn-
thesis was conducted to identify facilitators and barriers.

Results

Fifty-two reports were included. 43 studies describe facilitators, while 46 studies mention
barriers. Factors were categorised as relational, organisational, processual or contextual,
following the framework for interprofessional teamwork. Relational factors are, by far, the
most frequently and extensively described. Most factors are complementary (e.g. famil-
iarity a facilitator, lack of familiarity a barrier). However, some factors were only described
as barriers: legal responsibility, workload/other tasks, and gender. Interestingly, studies
in other fields have found that gender diversity leads to better team performance and
occupational well-being, which is different from the findings in IPC.

Conclusions

This scoping review provided a comprehensive overview of facilitators and barriers to
IPC. Many facilitators and barriers were found, most of which were different sides of the
same coin. Key factors for effective IPC include: obtaining a shared goal; facilitating inter-
professional identity; reducing dysfunctional hierarchies; reducing medical dominance;
overcoming personal differences such as gender and race. These factors should be taken
into account when designing IPC.
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Introduction

The need for collaboration between healthcare professionals has never been more im-
perative in the current landscape of hospital care, with frequent super specialization of
providers and a high prevalence of patients with multiple health conditions." There are
many forms of collaboration, with different structures and varying degrees of intensity.
To meet today’s health challenges, the World Health Organization (WHO) has emphasised
interprofessional collaboration: multiple healthcare providers from different professional
backgrounds working together.” Many interprofessional collaboration initiatives have
been undertaken, with mixed results in quality of care and costs.>* According to the state-
ment of the WHO, health outcomes will improve in the case of effective interprofessional
collaboration.’ Yet, it is not clear which variables affect interprofessional collaboration
and its effectiveness.

Interprofessional collaboration is a complex process. To guide approaches to understand-
ing this process, Reeves et al. proposed the ‘conceptual framework for interprofessional
teamwork’® This framework proposes four types of factors that might influence collabo-
ration: relational, organisational, processual, and contextual factors. Other attempts
to capture the process of interprofessional collaboration have been made by studies
investigating healthcare professionals’ perceptions or thoughts about interprofessional
collaboration.”” However, most of the articles surveyed professionals who do not truly
practice interprofessional collaboration and therefore provide only theoretical and no
practical insights. In addition to the four factors in Reeve et al's framework, it is also pos-
sible that these factors differ between settings and types of health professionals, but no
studies have investigated this. There are various interprofessional care models that have
been implemented in clinical practice, focusing mainly on patient health outcomes.""
Fewer studies focus on the factors that influenced the successful implementation of these
interprofessional collaboration initiatives, combining theory and practice. A few reviews
mention factors influencing interprofessional collaboration in secondary care, however
they include only other reviews,'> quantitative survey studies,"” or focus on communica-
tion rather than collaboration."

The varying results of interprofessional collaboration described in the literature raise the
question how to achieve effective interprofessional collaboration. Knowledge on facilita-
tors and barriers is essential to enable health systems to successfully implement interpro-
fessional collaboration. The aim of this scoping review is therefore to identify facilitators
and barriers to effective interprofessional collaboration in the hospital setting.
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Methods

Protocol and registration

We adopted a scoping review approach to capture the complex and heterogeneous
body of evidence on interprofessional collaboration and the barriers and facilitators of
this collaboration in practice.

This scoping review was conducted and reported in accordance with the Preferred Re-
porting ltems for Systematic reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) guidelines.”” The study protocol was registered in advance in the Open
Science Framework register (https://doi.org/10.17605/0SF.I0/MBN9Z).

Eligibility criteria

We searched for and reviewed articles that examined interprofessional collaboration in
the hospital setting. We included studies that explicitly reported on interprofessional
collaboration in the hospital setting and associated factors influencing this collabora-
tion. Studies were eligible if: (1) it described an interprofessional, including intraprofes-
sional, collaborative practice in healthcare, (2) took place in a hospital setting, and (3)
investigated at least one factor affecting the collaboration. To specify the first criterium:
a collaboration was considered as interprofessional when it involved different health
and social care professionals who come together regularly to negotiate and agree upon
care plans, following the terminology stated by Reeves and Mitzkat.*'® If these profes-
sionals have a common degree (e.g. medicine), this is sometimes called intraprofessional
collaboration rather than interprofessional collaboration.'””'® In this review, intraprofes-
sional collaboration was considered as a subtype of interprofessional collaboration and
also included."” We did not distinguish between interprofessional and intraprofessional
collaboration in the inclusion of articles or in the synthesis of results. The procedure to
find the eligible articles by search strategy and screening based on exclusion criteria are
clarified in further detail below.

Search strategy and information resources

Identification of the studies was performed by searching three electronic bibliographic
databases (MEDLINE, Embase and CINAHL). The search strategy was designed in col-
laboration with a professional research librarian and employed terms for the concepts
‘interprofessional collaboration’ and ‘hospital care’ Filters were set on language (Dutch,
English) and publication date =2010. The publication date of =2010 was chosen because
the WHO framework on interprofessional collaboration was published in 2010, with
important implications for the field, and the definition of interprofessional collaboration
was established in that year by Reeves et al.’ The search domain for the terms addressing
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‘interprofessional’ was narrowed to the title, since a pilot search yielded >15.000 results
including many non-relevant records. This narrow strategy with title term was validated
by the following procedure: screening the title, abstract and key words of the first 1% of
the original broad search on relevance, then checking whether the relevant results were
included in the final search:; this was confirmed. The final search was conducted on the 7"
of November 2023. A summary of the search is shown in Figure 1, the full search string
per database can be found in Appendix E.

Figure 1. Summary of the search strategy

ﬁ (“Interprofessional”[ti] OR "interdisciplinary"[ti] OR \

"multidisciplinary"[ti] OR "cross disciplinary"[ti] OR
"intraprofessional"[ti] OR "intersectoral"[ti] OR "IPC")

2. (“communicat™*"[tiab] OR "collaborat*"[tiab] OR "team*"[tiab] OR
"ward*"[tiab] OR "cooperat*"[tiab])

3. (“secondary care"[MeSH Terms] OR "hospitals"[MeSH Terms] OR
"secondary care*"[tiab] OR "secondary healthcare*"[tiab] OR
"secondary health care*"[tiab] OR "secondary referral*"[tiab] OR
"hospital*"[tiab])

4. From 2010-2023

klANDZAND?:ANDﬂf /

Selection of eligible articles by screening procedure

All articles retrieved from the search were collected and uploaded into Rayyan, a software
programme used to collect, screen, and organise potentially eligible articles.® Figure
2 shows the steps: identification by search strategy, removing duplicates, screening of
articles by exclusion criteria, which leads to inclusion of eligible articles. The following
exclusion criteria were used in the screening of articles, first by title and abstract screen-
ing: (1) studies not focusing on the process of interprofessional collaboration, (2) wrong
domain (e.g. education rather than clinical practice), (3) publication type that was not
peer-reviewed (e.g. opinion papers), or (4) full-text not available. Next, for the full-text
screening phase the following exclusion criteria were used: (1) studies not thoroughly de-
scribing the process of interprofessional collaboration, (2) not a secondary care hospital
setting, (3) publication type that was not peer-reviewed (e.g. opinion papers), and (4) no
information on factors affecting the collaboration. The final optimisation of the search
was carried out using a snowball search: the references of all included articles were
checked for possible eligible articles, screened based on the above-mentioned criteria,
and included if eligible.
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To establish the inter-rater reliability of the screening, GM screened titles and abstracts,
and 5% were cross-checked in a blinded fashion by SdG. In case of conflicting decisions
(11 times), authors discussed upon the agreement in order to unify the screening method
e.g. how to interpret certain things. In case of remaining doubt articles were included and
further screening took place in the more detailed full-text screening phase. The full-text
screening phase was performed by GM, with consultation of SdG in cases of doubt.

Critical appraisal

Quality of the included studies was assessed by evaluation with the validated Joanna
Briggs Institute (JBI) Critical Appraisal Checklist for Qualitative Research.”’ Studies were
considered of poor quality if =2 questions were answered with 'no; if >1 question was
answered with ‘'no’ and =2 with ‘unclear’ or if >3 questions were answered with ‘unclear’.
Studies were considered of medium quality if 1 question was answered with ‘no’ or if 2
questions were answered with ‘unclear’ Studies were considered of high quality if all
questions were answered with ‘yes’ or if a maximum of 1 question was answered with
‘unclear’ The appraisal tool was used to moderate the findings in terms of rigor and qual-
ity, and was not used to exclude studies from further analysis.

Data collection procedure and data items

Data were extracted from the included studies using a pre-established form which was
developed by the authors based on the purpose of this review. The data extraction form
included information on: author, year of publication, country, study design, study aim,
description of IPC intervention and context, involved health professionals, facilitators,
and barriers. GM extracted the data from all included studies.

Synthesis of results

The results were first summarized. Then results were organized by a) the framework for
interprofessional teamwork as developed by Reeves et al.: contextual, organisational,
processual, and relational factors.® Two additional viewpoints were reported, namely b)
setting and ¢) health professional perspective, to add further depth to the analysis and
interpretation of the results.

All authors were involved in these syntheses by discussion within the research team to
ensure a common understanding. To optimise this discussion the data extraction form
with predefined items was used to structure the discussion. Data were presented using a
schematic figure and thematic analyses.

Ethical considerations

This research did not involve human subjects and therefore fell outside the scope of the
Dutch Medical Research Involving Human Subjects Act. Therefore, no formal approval
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by the Ethics Committee was required. This study was conducted in accordance with the
tenets of the Declaration of Helsinki.

Results

Search results

Figure 2 shows the results of the study selection. The database search identified 7151
articles, of which 3444 duplicates were removed. Of the remaining 3707 articles, after
screening and snowballing a total of 52 studies were included.

Critical appraisal

Appendix F shows the assessment of risk of bias in detail, of which the summary is visu-
alized in Table 1. Of the studies 20 were considered high, 13 moderate, and 19 as poor
quality. Main weaknesses were lack of either statements regarding the background and
influence of the researcher(s) or adequate representation of the participants. For the data
syntheses all were included, as described above.

Study characteristics

A summary of all the studies is given in Table 1 and more detailed descriptions are given
in Appendix G. Of the included studies, 44% were conducted in hospitals in the United
States or Canada. While the specific study aims varied, the majority (96.2%) used quali-
tative or mixed methods to explore interprofessional collaboration, using observations
and interviews or focus groups. Two studies used cross-sectional quantitative survey
methods.”””* There were five pairs of studies with (partially) overlapping datasets (Alexa-
nian** & Kendall-Gallagher®; Etherington a*® & Etherington b?’; Goldman® & Goldman?;
Looman® & Looman®'; Paradis®® & Reeves®). Due to differences in both aim/angle and
methods, the results were not identical and it was decided to retain all studies separate.
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Figure 2. PRISMA Flow diagram of records in the selection process
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Table 1. Summary of characteristics of the included studies.
Legend: ? = not described in the article. A more detailed description of the quality assessment can
be found in Appendix 2.
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Synthesis of results

a) Summarized by conceptual framework of interprofessional teamwork®

Figure 3 shows the findings integrated in the ‘conceptual framework for interprofessional
teamwork’ of Reeves et al. The selected studies depict relational, organisational, proces-
sual, and/or contextual factors important for practicing interprofessional collaboration.
43 studies described facilitators of interprofessional collaboration, while 46 studies de-
scribed barriers. Importantly, most factors are complementary (e.g. familiarity as a facilita-
tor, lack of familiarity as a barrier); some exceptions to this rule are highlighted below.
The descriptive analysis shows that relational factors are the most frequently described,
almost three times as often as other factors.

Figure 3. Adaptation of Reeves’ framework for interprofessional teamwork, with the frequen-
cy of each factor being described as barrier or facilitator in the studies included in this scop-
ing review.

” b e M
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5 19 Socialization/familiarity Routines/structure 10 &
3 13 Communication Urgeney 5 4
4 8 Trust/respect Time 4 10
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2 2 Leadership Workload/other tasks 0 10
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Relational factors \4/ @ @ Processual factors
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Organisational factors ﬂ |" Contextual factors

4 12 Organisational support Education 4 8
8 9 Organisational coordination Emotional state 2 2
0 6 Legal responsibility Pandemic 2 1
Language 1 3
,' " Race or religion 1 2
Economics 1 2
Gender 0 3
e

A thumbs up indicates a facilitator, a thumbs down indicates a barrier. Each number represents the
number of articles in which the factor was described as a facilitator/barrier.
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a.1 Relational factors

Factors relating to interpersonal and intrateam relations are by far the most often and
extensively described in studies of interprofessional collaboration. Many studies indicate
the facilitating role of socialization or familiarity and team processes such as shared goals
and mutual commitment.???%3'**5 Communication, trust, respect, and leadership are

26313435373840505260 O the contrary, issues such as

other frequently mentioned facilitators.
conflicting professional norms, inconsistencies, and a negative or unsafe work culture are
team processes that pose barriers to interprofessional collaboration,?26283146:4950525661-64
Etherington et al. describe that professional norms can conflict: “I think everyone has
the same global objective, but people might have different attributes of what they think
makes an effective team”® Hierarchy, mostly medical dominance, and professional power
24,26,27,29,30-32,36,44,46,47,52,56,59,60,65-67 LeSS hierarchy iS deemed facilitative.68
Lack of trust and respect or lack of stability are also mentioned as barriers.*****%%* For
the factors communication and leadership, professionals seemed to value quality over
quantity/intensity, as they used adjectives that emphasised this (e.g.‘positive leadership
instead of ‘degree of presence’). Kallén et al. describe this: “Clear clinical leadership that is
conducted in a trusting environment can be used as a tool to facilitate IPC by a synergy
effect grounded in differences”"*® Clear and open communication is considered positive,
as is positive and correct leadership 2634403456389

are also major barriers.

7

There were some discrepancies in the complementary facilitators/barriers. Although
most studies consider hierarchy purely as a barrier, one study also mentioned the fa-
cilitative abilities of hierarchy: “Hierarchy is useful as it clarifies roles and responsibility”.
Nevertheless, too much hierarchy can have a hindering effect.** Another study associated
familiarity with a negative effect: “An atmosphere that is too informal is also seen as a

barrier, as it can lead to inefficiency”*

a.2 Organisational factors

Factors relating to the organisation of the hospital are referred to as facilitators or bar-
riers in a complementary way. Organisational support, including clear expectations,
and congruent processes between different healthcare professionals are facilitating
factors, 20334147 495233576470 |ntarprofessional collaboration requires support from several
levels within an organisation, as described by Nicholas et al. “IPC development appears
to be linked with executive-level support, within an interpersonal environment and a
conducive organizational culture* The stated barriers are a lack of support, no coordina-
28304143455153676871 Ay example of a hindering organizational
structure is the need of referrals for involving allied health professionals.”® A factor that is

only described as a barrier is an asymmetric legal responsibility: to illustrate this, in most

tion, and parallel processes.

collaborations the accountability for the decisions lies with the physicians, which was
negative for the involvement of other members of the team,**?3324647.72



172 | Chapter9

a.3 Processual factors

Processual factors are mainly barriers to interprofessional collaboration: both time and
space constraints and a high workload or other demanding tasks appear to be frequent
22,23,29,30,32,33,36,38,41,43-45,49,51,54-56,60-62,64,67,68 AS to t|me and Space, not Only iS Scarcity
mentioned, but also varying meeting times, physical separation, and seating arrange-

barriers.

ments in a room. Other barriers include problems with technology, unplanned events,
and a lack of routine or structure in the collaboration ?**%*>34364636586062 Qn the other
hand, the presence of routines and structure is a facilitator of interprofessional collabora-

tion, as does the physical sharing of workspace,?>3%343>37414651-366062

As for routines/structure and urgency, the combination facilitator-barrier was not always
corresponding. Although working routinely was most often referred to as facilitator, one
study in the acute care setting found that the fast pace of work reduced the opportunities
for routine interprofessional interactions between professionals.®® Opinions on urgency
in healthcare delivery were very variable: an urgent situation such as a resuscitation or
acutely ill patient was frequently seen as conducive for interprofessional collaboration,
however almost just as often it was posed as a barrier.263*3647°173

a.4 Contextual factors

The influence of the context on interprofessional collaboration is mainly perceived as
negative: differences in gender, race, religion, or first language were considered barri-
ers.”%?744598 The few contextual facilitators mentioned are positive personal experiences
and religious motivation. Religion can be a facilitator, instilling a belief that helping each
other is necessary to provide good patient care.”' In terms of constraints, the most im-
portant was the clashing priority of collaboration or education, which were often seen
as competing interests>*4>434
constraints: discontent with current curricula/training not concentrating on learning

*8% Regarding education, there were two predominant

interprofessional collaboration, and the fear that interprofessional collaboration would
diminish educational opportunities 323434
collaboration was also frequently mentioned as incentives, revealing the contradictory

>1% However, joint education or training in

thoughts on education as facilitator or barrier.>"**** Another discrepancy was seen in two
studies addressing interprofessional collaboration in the context of the COVID-19-pan-
demic: one study describes the facilitating effect, while the other study emphasizes both
the facilitating and hindering influence.**”

In addition to the framework for interprofessional teamwork,® two other perspectives
were analysed: the setting perspective and the health professional perspective. These are
presented below.
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b) Setting

Interprofessional collaboration is performed in many different settings. Most studies on
interprofessional collaboration are performed in care in general or at (bedside) ward
rounds. Interprofessional collaboration is also widely practiced in intensive care units and
in the operating theatre. Other forms of interprofessional collaboration, mostly specific
meetings, are also described.

Although the exact way of working together differs per setting, most factors that play
a role in these collaborations are quite similar. In all forms, relational factors are most
often found to be of influence, both positively and negatively. Notable was the granted
negative effect of contextual factors such as gender, race, or emotions in the operating
theatre: all four studies in the operating theatre mentioned these types of factors,?*?%*
whereas none of the six studies on specific meetings did.***°#"0%"
of the operating theatre studies describes an organisational factor, with both a positive

(structured time to share information as facilitator for IPC) and a negative note (organisa-

7> Meanwhile, only one

tional issues as barrier to IPC).*

¢) Healthcare professional perspective

As per the definition of interprofessional collaboration, it involves different healthcare
professionals. In 57.1% of the studies, the collaboration included both nurses, physicians,
and allied health professionals. Overall, allied health professionals were less represented
(59%) than nurses (84%) and physicians (88%). Three studies did not provide informa-
tion upon the involved healthcare professionals. There were no clear differences seen
between different healthcare professionals. All different types of factors were mentioned
by all types of healthcare professionals, and all healthcare professionals predominantly
pointed out relational factors for IPC. Total separation of different groups of professionals
could not be managed since some of the included studies anonymized the opinions, and
other studies drew conclusions based on joint focus groups.

Discussion

This systematic scoping review synthesised the facilitators and barriers to interprofes-
sional collaboration in the hospital setting from 52 included papers using the framework
for interprofessional collaboration supplemented with two additional viewpoints, namely
setting and health professional perspective.® Although these facilitators and barriers did
not differ substantially between settings and healthcare professionals, in the operating
theatre contextual factors seem to have a more dominant effect. Overall, it is notable that
the studies that described barriers to interprofessional collaboration did not describe
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how to influence these and improve interprofessional collaboration. This remains unclear
from this review and more research into this subject is needed.

We expected to find facilitators and barriers that were unrelated. However, this review
showed that facilitators and barriers were mainly complementary and could be de-
scribed as different sides of the same coin. Interestingly, there are some factors that
were only described as barriers, but no factors that were only described as facilitators.
Factors that were only described as barriers were asymmetric legal responsibility (or-
ganisational factor),”*?*****72 high workload or other demanding tasks (processual
factor), 24 43454951:55566288 5 differences in gender (contextual factor).*”’** While asym-
metric legal responsibility and a high workload are obvious barriers, gender differences
are less obvious. On the contrary, the literature suggests that gender diversity in the
workplace could lead to better team performance and occupational well-being, which
are positive effects of gender diversity.” It may be that the findings of gender as a barrier
are a proxy for the negative influence of hierarchy, as historically women and non-white
staff have been lower in the medical hierarchy. However, this was not described in the
studies of interprofessional collaboration included in this review.

Next, the results will be viewed in the light of other fields of research to better understand
whether the facilitators and barriers found in this study are specific to interprofessional
collaboration or are applicable to other settings.

Relational factors (a.1) are relevant not only to interprofessional collaboration but also to
other settings and types of collaboration. Studies in anaesthesia, cardiac surgery and avia-

tion show that facilitating relational factors improves productivity and performance.”””’

Organisational factors (a.2) are very present and essential to the whole of healthcare, with
for example standard operating procedures, and therefore also to interprofessional col-
laboration.

Processual factors (a.3) are relevant to the whole of healthcare, but are even more
important in interprofessional collaboration. Professionals need to regularly come to-
gether, which requires adequate time, space, routine and structure. What is considered
‘adequate’ for these factors varies between different interprofessional collaborations and
tailor-made solutions need to be found. In addition, socialisation (getting to know each
other) is an important step in creating an interprofessional identity to further enhance
collaboration. This can be facilitated, for example, by sharing a workspace.'®’®

Contextual factors (a.4) are relevant to the whole of healthcare, but are even more
important in interprofessional collaboration. Contextual factors such as language and
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education may differ between professions and their combination may cause problems.
This should be taken into account when designing interprofessional collaboration.***79%

Limitations and strengths

Although this review summarises the evidence on facilitators and barriers, the findings
should be seen in light of some limitations. In terms of search strategy, we had to narrow
the search to title screening for the term interprofessional as a broader search yielded
>15,000 results. This may have had the disadvantage of missing relevant articles. To mi-
nimise this effect, the broad search was performed and 1% of the articles retrieved were
validated in the narrow search and no relevant articles were missed. However, it cannot
be completely excluded that no articles were missed. One might have expected a non-
reporting bias, with positive results of interprofessional collaboration being published
with facilitators and less negative results with barriers. However, this review found that
the number and frequency of facilitators and barriers were almost equal, making this
reporting bias less likely. Finally, the syntheses of results did not provide clear tips on how
to overcome barriers.

This study also has several strengths. This study is the first to provide a comprehensive
overview of the facilitators and barriers to interprofessional collaboration. This broad
overview can be used by a wide range of professionals to further improve interprofes-
sional collaboration. The literature search and analysis were carried out to a high standard
to ensure the validity and reliability of the findings.

Conclusions and implications

This scoping review provided a comprehensive overview of facilitators and barriers to
interprofessional collaboration and found that most factors were different sides of the
same coin, with the presence of a factor being a facilitator and its absence a barrier, or vice
versa. Key factors for effective interprofessional collaboration include: obtaining a shared
goal; facilitating interprofessional identity; reducing dysfunctional hierarchies; reducing
medical dominance; overcoming personal differences such as gender and race. With the
rapid growth of knowledge about interprofessional collaboration, future research should
provide further insight into mechanisms for optimising collaboration.
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“We can see only a short distance ahead, but we can see
that much remains to be done”

- Alan Turing (1950)
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Summary and General Discussion
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The ultimate aim of the studies in this thesis is to improve the quality of care for older pa-
tients with multiple health problems. To do so, | examined whether the newly established
Intensive Collaboration Ward (ICW) at the Jeroen Bosch Hospital improved all aspects of
the quality of care according to the Quintuple Aim, and sought to understand the under-
lying mechanisms of collaboration and their impact. This final chapter summarises the
main findings of the previous chapters. | will then reflect on the implications for clinical
practice and the challenges and opportunities for the future of healthcare. Many different
perspectives could have been chosen for this general discussion, as visualised in Figure 1.
However, only a limited number can be explored in depth in this section and therefore |
made a selection based upon the most striking results and their impact. Firstly, to achieve
a sustainable healthcare system for the future, changes need to be made, therefore | will
discuss the theories and concepts that help to achieve organisational change. Secondly,
as a young doctor and researcher at the beginning of his career, the future of healthcare
is of utmost importance to me, which is why | have chosen to share my vision on this
future. Thirdly, | will reflect on the strengths and limitations of this thesis.

Figure 1. Visual representation of the different perspectives around this research.
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Overview of main findings

In this thesis, we have explored all the aims of the Quintuple Aim, as illustrated in Figure
1. Chapter 2 focused on the first three aims, demonstrating that ICW patients rated their
quality of care highly (8.22 out of 10) and experienced better health outcomes, such as
a shorter length of stay (-2 days) and fewer in-hospital medical consultations (-49%). An
overview of the costs and benefits of the ICW has been provided, but whether this leads
to cost-effective care required further study, which is undertaken in Chapter 5.

In Chapter 3 we examined the impact of interprofessional collaboration within the ICW
on patient health outcomes. This study assessed a similar set of patient health outcomes
as in Chapter 2, but a different and larger cohort of control group patients was acquired
to provide more robust results for certain outcomes and to expand the outcomes. ICW
patients required fewer in-hospital and emergency department medical consultations
(-69% and -14%, respectively), while receiving more allied health professional consulta-
tions (+23%). The findings provide further evidence for the positive impact of interprofes-
sional collaboration on older patients with multimorbidity.

In Chapter 4, we proceeded to collect follow-up data from the patient groups that were
examined in Chapters 2 and 3. The analysis of this follow-up data indicated that ICW
patients experienced a significant reduction in the number of emergency department
visits (-61%) and outpatient clinic visits (-51%) during the initial six months following
their discharge from ICW.

In Chapter 5, an economic evaluation was conducted to investigate the ICW's impact on
healthcare costs, the third aim of the Quintuple Aim. The ICW improved health outcomes,
thereby reduced costs; however, the ICW necessitated increased staffing, which in turn
increased costs. Combining all factors, the ICW proved to be cost neutral. While the ICW
may even be cost-effective when looking at the outcomes (such as reduced length of
stay and medical consultations), further investigation is required to substantiate this
claim, particularly in relation to a more general health outcome such as quality of life.
Additionally, Chapter 4 identified a reduction in emergency department and outpatient
clinic visits, which were not incorporated in the present economic evaluation. However,
this is another cost-saving factor in favour of the ICW. In Chapter 5, we also examined
health equity, the fifth aim of the Quintuple Aim. The analysis suggests that the ICW may
improve health equity by reducing the workload, freeing up beds and reducing the work-
load on staff. This finding is particularly relevant given the current and future challenges
posed by staff shortages. We consulted with stakeholders to reflect on the findings of this
study, which enhanced the validity of these results.
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In Chapter 6 an ICW was implemented in another hospital in the Netherlands. The aim
was to investigate healthcare professional wellbeing, the fourth aim of the Quintuple
Aim. During the implementation, we explored whether different concepts of healthcare
professional wellbeing are related and whether the scores on these concepts changed
over time when collaborating interprofessionally. We showed a positive correlation be-
tween the concepts of work engagement and culture of care (r 0.48), and the concepts
of culture of care and interprofessional identity (r 0.30). The wellbeing of healthcare pro-
fessionals remained stable over time when collaborating interprofessionally. However, it
is important to note that the implementation of this ICW was only partially successful,
which limits the reliability of the results. Further studies are necessary to investigate
whether healthcare professional wellbeing changes over time when successfully working
interprofessionally.

In Chapter 7 we investigated the interactions among healthcare professionals in vari-
ous types of patient treatment meetings. To accomplish this, we made video and audio
recordings of multidisciplinary and interprofessional treatment meetings. The analyses
yielded several key factors influencing healthcare professionals’ behaviour in terms of
participation, learning, and patient-centred care. We formulated nine key strategies to
optimise collaboration. Furthermore, it was observed that five healthcare professionals
participated in both types of meeting and displayed significantly different behaviours.
This finding emphasises the substantial impact of the derived factors and key strategies
in demonstrating the dynamics of healthcare professionals’ behaviour during treatment
meetings.

In Chapter 8, the learning effect of interprofessional collaboration was examined, hy-
pothesising that professionals would learn from interprofessional collaboration on the
ICW without an educational intervention, and can transfer and apply this knowledge to
other patients beyond the collaboration. The ultimate result from learning is to actually
change patient outcomes. We therefore investigated whether the number of medical
consultations (learning from each other) and allied health professional consultations
(learning about each other) changed for patients outside of the collaborative practice. We
found a significant decrease of 16.9-19.3% in the number of medical consultations and a
significant increase of 9.4-20% in the number of allied health professional consultations.
This implies that healthcare professionals learn from interprofessional collaboration and
are able to transfer and apply this knowledge outside the interprofessional collaboration
to patient care outside the collaboration.

In Chapter 9 we conducted a scoping review of the facilitators and barriers to interprofes-
sional collaboration. A large number of studies have investigated which factors influence
the success of interprofessional collaboration, which relates to health equity, the fifth aim
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of the Quintuple Aim. This scoping review included 52 studies, 43 of which described
facilitators and 46 of which described barriers. The majority of factors were found to be
complementary (e.g. familiarity a facilitator, lack of familiarity a barrier). Key factors for ef-
fective interprofessional collaboration include: obtaining a shared goal; facilitating inter-
professional identity; reducing dysfunctional hierarchies; reducing medical dominance;
overcoming personal differences such as gender and race. This scoping review provided
a comprehensive overview of facilitators and barriers to interprofessional collaboration
that should be considered when designing interprofessional collaboration.

The findings of all these chapters demonstrate that interprofessional collaboration in the
ICW performs effectively on all five aims of the Quintuple Aim. This suggests that the ICW,
if successfully implemented and taking into account the relevant facilitators and barriers,
could be a promising healthcare reform to address the current and future challenges of
caring for older patients with multimorbidity.

Which insights does this thesis provide: organisational
change (point of view 1)

This thesis has shown that interprofessional collaboration on the Intensive Collaboration
Ward (ICW) provides high quality healthcare in all aspects of to the Quintuple Aim. But,
how can a healthcare institution implement such a complex interprofessional collabora-
tive practice? An attempt to answer this question requires a more detailed knowledge of
the origins of the ICW.

For multiple years, studies have shown that patients are getting older and more complex
due to multimorbidity."> Many medical specialists observed this issue and recognized
that these patients were not receiving comprehensive and appropriate care, sometimes
leading to negative health outcomes.” In recent years, various attempts have been made
to address this problem, but none have gained significant traction.

There is a Dutch proverb that adequately describes this situation from the patient point-
of-view: “to fall between the ship and the dock” (“tussen wal en schip vallen”), or an Eng-
lish equivalent: “to slip through the cracks” This implies that patients do not fit into the
‘single medical issue’ boxes of the healthcare system and therefore receive inappropriate
care.

In early 2020, the world encountered the rapid emergence of a severe and dangerous
pandemic: the COVID-19 pandemic. The Netherlands was no exception. In March 2020,
the Jeroen Bosch Hospital was overwhelmed with patients with this virus.” The sheer
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number of patients could not be treated by pulmonary and internal medicine depart-
ments alone, necessitating the involvement of specialists from all medical disciplines.
This unprecedented situation fostered remarkable collaboration between residents and
specialists across various hospital departments, with seamless teamwork established
within just days to weeks.

Some specialties appreciated the collaboration so much that they wanted to continue
it and identified a category of patients that required improved collaboration. In merely
six weeks, the specialties of cardiology, geriatrics, internal medicine, pulmonary medicine
and hospital medicine, together with nurses, allied health professionals and all support
and managerial departments, successfully achieved this. The Intensive Collaboration
Ward (ICW) was fully established and operational within this brief timeframe.

How was this immense change in workflow and collaboration achieved? There are several
theories in the field of organisational change management that can help answer this
question.

First, the COVID-19 pandemic created an urgent need to transform the existing workflow.
This is the first step in Kotter’s change management model.? Without this step you cannot
move forward. This sense of urgency was present in all healthcare professionals and was
carried over into the design of the ICW.

Second, the professionals took the lead. This ensured that professionals motivated to
drive change were leading the effort. Innovators and early adopters spontaneously
emerged and formed a leading coalition. The necessity for innovators and early adopters
in change management is described in the diffusion of innovation theory, while the need
to establish a leading coalition is outlined in Kotter’s model (step 2).%*

Third, the patient was placed at the centre of the innovation. Patient needs were used
as the starting point for creating a vision for change (Kotter’s model, step 3).2 In contrast
to many other organisational changes, management had a supportive role rather than
a leading role, ensuring that the actual needs of both patients and professionals were
met. This approach facilitated a model of care that was tailored to this complex group
of patients and ensured that health professionals were motivated to participate in this
model of care.

Fourth, despite the initial enthusiasm and successes of the ICW, this innovation also had
its setbacks, as described in Zunin and Myers’ phases of disaster model."® However, the
dedicated professionals persevered, adapted and made the ward a lasting success.
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Fifth, all professionals who were motivated to change the organisation of care were in-
volved, regardless of their job description or experience. A study by Penturij-Kloks et al."
demonstrated that the level of readiness to change did not differ clinically significantly
between different job types in the hospital, and that readiness for change and work
engagement were positively correlated. This suggests that every healthcare professional
is a potential “change agent”and should be given the opportunity to participate in organ-
isational change. The findings of this study indicate that managers and team leaders do
not necessarily possess a greater capacity to lead the innovation, as evidence suggests
they do not possess a higher level of readiness for change."" In the process of designing
and implementing innovations, professionals should not be selected based on their func-
tions, but rather on the basis of their ideas and their engagement with innovation."

The scoping review in Chapter 9 revealed that there are many facilitators and barriers to
the success of an interprofessional collaborative practice. Looking back on the successful
implementation of our ICW, we can see that all the key factors identified in Chapter 9
were taken into account and were necessary to achieve a successful interprofessional
collaborative practice. But is collaboration truly necessary? The WHO asserts that it is.'?

The urgency to change the organisation of healthcare is also felt by healthcare profes-
sionals throughout the Netherlands.” In the next paragraphs | will describe the future
of health care. This future is of personal significance to me. As a healthcare professional
under the age of 30, | will most likely have to work for at least another 40 years, preferably
in healthcare. Therefore, it is important to change the organisation of healthcare to meet
the challenges of the future and to make it easier for me to remain engaged in my work.

The future of healthcare (point of view 2)

The future of healthcare is a highly discussed topic, with a special working group tasked
with creating a vision and plan for the future of healthcare in the Netherlands. This group
is known as the Medical Specialist 2035 working group of the Federation of Medical Spe-
cialists (FMS)."* This FMS working group has visited healthcare institutions in all regions
of the Netherlands to meet with healthcare professionals and collaboratively create a
vision for the future. They have developed several scenarios for the future of healthcare:
worst case, medium case and best case.”” The global COVID-19 pandemic showed us a
moment of tremendous scarcity in healthcare, where though choices had to be made.'
The research undertaken for this thesis has revealed that interprofessional collaboration
can be a suitable model of care, with the potential to deliver more efficient and higher
quality care to complex patients. If the future looks anything like the COVID-19 pandemic
in terms of scarcity and choices to be made, then interprofessional collaboration may be
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an appropriate model of care for the future of healthcare. In the following paragraphs, |
will present some extracts from the worst-case scenario, accompanied by several addi-
tions of my own, and then describe my vision of a positive future, with recommendations
on how to achieve it, as supported by the findings of this thesis and other literature.

A worst-case scenario future

The year is 2035. The healthcare system is facing an influx of refugees from climate disas-
ters and wars, accompanied by new diseases and war-related injuries on top of the influx
of more and more older patients with multimorbidity. This has exacerbated the strain
on already limited staff and resources. The burden on acute care services has intensified.
Ambulances are queuing outside overcrowded emergency departments, where wards
are staffed with only one nurse for every 8 to 10 patients.

Social welfare systems have been severely cut, rendering the state of care for the elderly
and mental health services unsustainable. Preventive measures, once seen as the corner-
stone of a healthier society, now reach only a select few, further widening the gap in life
expectancy and quality of life between social classes.

Disparities between social classes have not only widened, but have also led to serious
health inequalities within the population. What began as a small difference in quality of
life has now become a significant gap, with the higher social classes enjoying exclusive
access to essential healthcare, while the lower strata of society are left without immediate
and adequate medical care.

Extreme weather conditions, from heat waves to flooding, are putting immense pressure
on healthcare infrastructures. Rising sea levels put parts of the Netherlands at risk of
flooding.

Older patients with multimorbidity receive even more fragmented care. There is a lack
of funding across the healthcare system, so professionals focus on their own specialty
and agenda, leaving no room for collaboration. Because specialists rarely work together,
patients with multimorbidity have to visit the hospital more and more often. New innova-
tions in healthcare do not emerge because there is no time or money to facilitate them.

The shortage of healthcare professionals and the increase in the number of patients and
patients with multimorbidity are putting further strain on the wellbeing of healthcare
professionals. Their job satisfaction and work engagement are declining, further affecting
patient health outcomes.



192 | Chapter 10

Scarcity forces hard choices; not all care can be provided. At the moment, we are privi-
leged to be able to look at the individual patient rather than the population as a whole.
This was also seen during the COVID-19 pandemic in 2020, where there was scarcity and
not all patients could go to the intensive care unit.

The above situations are only examples to illustrate the difficult choices that need to be
made for the future of healthcare. We need a clear vision and strong policies on what
healthcare should look like in the future.

A positive future

In contrast to the previous paragraphs, | personally have a more positive outlook on
the future. | recognise the challenges, but | also hope that we can overcome them. This
hope is strengthened by all the scientific knowledge that we already have. | also want to
describe this hope with a quote from one of the greatest fantasy book series ever written:

“When the gods created mankind, Asarte (god of love and mercy) gave them form,
Soltar (god of souls) gave them wisdom, Boron (god of righteousness) gave them
honor, but the Nameless god (god of chaos and destruction) gave them doubt,
fear, and hatred. The other gods were displeased with the Nameless god, because
they wanted to give mankind something good. However, Nerton (Godfather, god of
wisdom) was there to keep the balance, and he gave mankind one last gift: hope.”

- Richard Schwartz, Die Zweite Legion (Das Geheimnis von Askir, #2), 2011, page
36-37.

For me, this quote has a symbolic value for collaborating and facing the challenges of the
future; despite all our differences and disagreements, we should have hope for a better
future and there is always a way to achieve it, even if it does not seem so at first. Hope is
the greatest quality of mankind.

In the following paragraphs | will write as if we were already in the year 2035.

The shortage of healthcare workers and the increase in the number of patients could not
be prevented. However, steps have been taken to minimise the impact on healthcare.

Healthcare professionals have a high level of work engagement and are motivated to
improve care for their patients."’ As work engagement is related to culture of care (Chap-
ter 6), organisations made efforts to improve levels of both concepts, one positively
impacting the other. The culture of care was improved by, among other things: providing
sufficient time and resources; creating a safe working environment where unacceptable
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behaviour is tackled, staff feel free to ask for help and are supported by managers; cel-
ebrating successes; providing adequate training and development opportunities.'” The
work engagement of professionals was improved by: making employees proud of the
work that they do, inspiring them, and helping them to keep fit."® The concepts of work
engagement and culture of care are part of healthcare professionals wellbeing, improv-
ing this may also lead to improved patient outcomes since poor wellbeing leads to worse
patient health outcomes.'**

These engaged healthcare professionals were in the lead for designing collaborative
models and felt the urgency to do so.? They first build a relational basis with each other
by familiarisation, earning trust and respect, and aligning team roles.” Processual fac-
tors such as the setting, structure and timing were overcome with each other to create
a smooth working process. The organisation supported the collaboration and helped
coordinate. Difficulties in contextual factors such as language and gender were overcome
to create a safe and equal working environment with room for interprofessional learning.
These factors were adapted from Chapter 7 and Chapter 9.

Professionals used to dismiss bad behaviour during collaboration because “that’s just the
way he is’, but Chapter 7 showed that this is not the case. Professionals therefore altered
factors such as the setting, balance in team members and structure to positively influ-
ence the behaviour of participants.

By building on a relational basis, healthcare professionals also worked on their interpro-
fessional identity. This interprofessional identity enables professionals to work together
eﬁ‘ectively.23 The organisations’ efforts to improve the culture of care, as described above,
have also increased the interprofessional identity of healthcare professionals, as Chapter
6 has shown that the concepts of culture of care and interprofessional identity are posi-
tively related. This has further enhanced collaborative practice.

The application of all these factors and principles has had a positive impact on the success
and effectiveness of the collaborations. A good example is the ICW, this comprehensive
ward yielded better patient outcomes (Chapter 2-3-4) than other interprofessional col-
laborative practices by 2020.>** The successful collaborative models that have followed
the ICW have also improved patient health outcomes, such as a shorter length of hospital
stay, fewer medical consultations, and fewer emergency department and outpatient
clinic visits (Chapter 2-3-4).

Rather than a one-size-fits-all model of collaboration for each complex patient popula-
tion, each population receives a tailored plan. These innovations are supported by
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management, but they are led by committed professionals who are willing to lead and
implement change.?

Rising health care costs have been a concern for many years, and it was feared that
the increased use of collaborative practice would add to these costs by increasing the
number of staff. However, improved health outcomes have reduced costs, resulting in
cost neutrality or even cost savings (Chapter 5). In addition, the improved efficiency of
care has reduced the workload of healthcare professionals (Chapter 5) and, as a result,
waiting lists for care (Chapter 4). Healthcare professionals have also found the work very
fulfilling, with fewer leaving the healthcare sector.

Institutions share their innovations and models of collaboration so that successful inno-
vations are readily available. Not every institution has to reinvent the wheel, but can build
on the successes of others. Up to 2024, the Jeroen Bosch Hospital has already had several
other Dutch hospitals visit the ICW and experience its working principles. The results of
all the studies in this thesis are openly shared with others, even those that are still in draft
form, so that other organisations can recreate the ICW when preferred.

Patients experience better coordination through improved collaboration and care mod-
els. They are seen as an individual, not an organ or medical problem, and treated accord-
ing to their values and beliefs.”® For some this means fighting to the end, but for others it
means focusing on comfort rather than curation. Old-fashioned metrics such as survival
may be falling, but quality of life has never been higher across all ages and populations.”

Doctors and researchers have become more involved in politics and health policy. Major
campaigns have been launched to inform patients that not every treatment or drug can
be used. A treatment may be beneficial for a patient’s specific situation, but it may not
be feasible for the population as a whole. Thanks to these major campaigns and local
collaborations, patients have understood this and compared it to the national taxes they
pay, which are not pleasant but necessary.?®

Not only patients treated in the interprofessional collaborative wards have improved
health outcomes, but so have patients treated outside of the collaborative wards. Health-
care professionals learn with, from and about each other when collaborating. This has
long been hypothesised in many theories, describing that social interactions support
learning (social learning theory®), that face-to-face contact is essential for reducing
prejudice (Alport’s contact theory®), and that individuals learn by observing and imitat-
ing others (social cognitive theory®' and situated learning theory®?). However, it was not
until Chapter 8 that it was objectively measured in terms of altered patient outcomes,
that patients on regular wards required fewer medical consultations, reducing the confu-
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sion and burden of multiple doctors visiting each day, as interprofessional collaboration
grew exponentially, so did the number of professionals learning. This further improved
the health outcomes for all patients requiring care, and reinforced the positive impact of
interprofessional collaboration beyond the specific collaborative practice.

The above vision of a positive future shows how the findings, principles, and key factors
of all the studies in this thesis, and those in the previous literature can be used to improve
the organisation of healthcare and its outcomes according to the Quintuple Aim. This can
be applied not only to the patient population of interest in this thesis, but to all popula-
tions that can benefit from improved collaboration.

When the lessons outlined in this thesis are taken into account and combined with other
research and healthcare initiatives, a beautiful collaboration and innovation in healthcare
can take flight: the Intensive Collaboration Ward (ICW). The ICW has a positive impact on
all the aims of the Quintuple Aim. This gives me hope that the necessary changes for the
rest of the healthcare system can also be successfully implemented.

Strengths and limitations

This thesis has several strengths and some limitations that should be taken into account.

A major strength of this thesis is the extent to which it explored an interprofessional
collaborative practice: namely, we have investigated all the aims of the Quintuple Aim,
providing a wide range of evidence and a comprehensive picture of the collaborative
practice. No previous collection of studies has investigated an interprofessional collab-
orative practice to this extent, a review showed that no study had even investigated all
previous Triple Aim outcomes in a single interprofessional collaborative practice.”

We used a wide range of research methods and techniques including quantitative and
qualitative methods, to address all the aims of the Quintuple Aim. This not only dem-
onstrated the versatility of the research team, but also provided the most robust results
possible for such a complex care innovation.

This thesis has shown that complex interprofessional collaborative practice can be imple-
mented and successfully sustained over a number of years, overcoming difficulties along
the way. This can provide hope and an example to other healthcare institutions that it is
indeed possible to achieve this if committed professionals set out to do it. This is impor-
tant for the future of healthcare, where there is a need to change the organisation of care.
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We advocate interprofessional collaboration not only in clinical practice but also in
research. We also believe in practising what we preach. Our research team was an inter-
disciplinary and interprofessional group of professionals from a wide range of professions
and specialties. The professionals involved have expertise in clinical practice, finance, psy-
chology, management, research, epidemiology, education, communication, nursing and
(of course) collaboration. This has allowed us to align different perspectives and visions
within our research and to create a meaningful integration of our expertise to further
improve care for the growing group of older patients with multimorbidity. A visual repre-
sentation of the diversity of professionals involved is presented on the cover of this thesis
and in the “Facts about this thesis” section.

This thesis also has several limitations that should be acknowledged.

Although this thesis demonstrated great results of an interprofessional collaborative
practice on all aims of the Quintuple Aim, this practice is only operational in the Jeroen
Bosch Hospital. The ICW has not been successfully implemented in other hospitals and it
is therefore unknown to which extent it is possible to replicate the findings. In Chapter
6, we implemented the ICW in another hospital, but this implementation partially failed
and the ICW was eventually closed in this hospital. This raises the question of whether the
ICW is only possible in the Jeroen Bosch Hospital. However, we believe that it is possible
to implement the ICW in other hospitals. The facilitators to be promoted and the barri-
ers to be overcome, as described in Chapter 9, could be used as a guideline to achieve
implementation, accompanied by engaged professionals who are ready for change.
Further research is needed to test this assumption.

Another limitation is that many of the studies were retrospective. Therefore, only patient-
related outcomes that were available in the electronic medical record could be studied.
Outcomes such as quality of life could therefore not be investigated in this thesis. It
would be interesting for future research to carry out more prospective studies using, for
example, quality of life as a primary outcome. This would also facilitate an even more
robust economic evaluation.

We explored the wellbeing of healthcare professionals through surveys (Chapter 6) and
observation through audio and video recordings (Chapter 7). However, we did not con-
duct interviews about their thoughts and feelings about the ICW to gain a deeper insight.
It would be interesting to conduct these in future research.
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Final remarks

The ultimate aim of the studies included in this thesis is to enhance the quality of care for
older patients with multiple health problems. The Intensive Collaboration Ward (ICW) is a
comprehensive interprofessional collaboration that has been implemented in the Jeroen
Bosch Hospital. Looking back on this thesis, | would like to conclude that it is possible to
successfully implement a complex and extensive interprofessional collaborative practice
(the ICW) and that this ICW has indeed enhanced the quality of care for older patients
with multimorbidity. This has been demonstrated by examining all the aims of the Quin-
tuple Aim, which is unique. It is important to acknowledge that there is still work to be
done: the ICW has not been implemented in other hospitals, and future work should aim
to address this, while using and studying the factors that contributed to success or failure.
As previously mentioned in the discussion section, the ICW is a promising initiative with
the potential to address the future challenges of healthcare. However, the ICW is not a
solution to all problems and may only be applicable to a limited number of problems.
Healthcare professionals should continue to pursue initiatives to improve the quality of
healthcare and to meet future challenges, without being discouraged along the way.
This thesis can serve as an example that it is possible to achieve sustainable change in
healthcare organisation to improve the quality of care.

Box 1. Looking back at the patient case.

It is regrettable that Mrs Johnson did not survive until 2035; she would have been 105
years old at that point. Her daughter, Mrs Smith-Johnson, has now almost reached the
same age her mother had in 2025. Mrs Smith-Johnson recollects how the care was organ-
ised for her mother and is very pleased to experience a more coordinated care system,
with all the advantages that this brings.
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“No man ever steps in the same river twice. For it is not the
same man, and not the same river”

- Heraclitus (~6th century BC)
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Appendix belonging to this thesis

Appendix A (Chapter 2) The Dutch Patient Reported Experience Measure
(PREM) Medisch Specialistische Zorg (MSZ; or in English: Medical
Specialist Care)

The formulation of the questions was slightly altered to reflect that the question-
naire is about the intensive collaboration ward (ICW) and not the hospital in gen-
eral.

This is a Dutch questionnaire and was translated into English for this supplement.
The questionnaire was completed, in Dutch, by patients proficient in Dutch.

Overall assessment.
How do you rate the care and service on the Intensive Collaboration Ward (ICW)? 1 mean-
ing: very bad. 10 meaning: excellent

What are you most positive about?
“Open answer”

What could be better or have you missed?
“Open answer”

During your stay on the ICW
Please score the following statements on a scale from 1 (not at all) to 10 (Yes, completely).

Did the healthcare provider listen carefully to you?

Was the explanation by the healthcare provider understandable?

Did you trust in the healthcare providers competence?

Were the benefits and disadvantages of the treatment or surgery explained to you?

Did you decide with the healthcare provider about which care or treatment you received?
Was there a good collaboration between all healthcare providers in the hospital or clinic?
Would you like to elucidate your answer on one or multiple of the questions above?
“Open answer”

Would you recommend the stay on the ICW to others with the same condition or health issue?
“Yes or no answer “

How would you describe your overall health at this moment?

Excellent Very well Well Moderate Poor
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Appendix B (Chapter 7) Observation focus, based on Spradley’s nine
observational dimensions

Dimensions Descriptor Example of questions Video Audio tran-
observation scriptions
Space Physical layout of How would you describe the environ- X
the place ment?
Actor Participant char-  Who collaborates with whom? X
acteristics Which actors are positive and negative
role models and why?
Activity A set of related What are the critical factors influencing X X
activities that the actors?
occur What activities take place during the
meeting?
Object The physical What do the actors see? X
things that are Do actors and observer see the same
present physical things?
Act Single actions What are the actions of the actors? X X
people undertake What are actors participating in?
What would actors like to do?
Event Activities that How do actors address interprofes- X
people carry out  sional aspects during the meeting?
Time The sequencing  What happens first, what happens after, X X
of events that etc.
occur When do moments of collaboration
arise in the meeting?
Do actors explicitly label interactions as
collaborative?
Goal Things that Have common goals been established X X
people are trying among the actors?
to accomplish Are the goals aligned with one another?
Feeling Emotions feltand Have actors expressed emotions? X X
expressed Are there situations where actors are
individually addressed regarding their
professional roles?
Observer Emotions of the ~ What emotions does the observer X X

observer

experience during the meeting?

An X indicates if this dimension was reported on using the video observation and/or audio tran-

scription
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Appendix D: Final coding template (Chapter 7)
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Appendix E: Complete search string (Chapter 9)

PubMed

((("interprofessional”[ti] OR “interdisciplinary”[til OR “multidisciplinary”[ti] OR
“cross disciplinary”[ti] OR “intraprofessional”[ti] OR “intersectoral”[ti]] OR “IPC"[ti] OR
(("intercollegiate”[ti] OR “team*”[ti]) AND dynamic*[ti])) AND (“communicat*"[tiab]
OR “collaborat*"[tiab] OR “team*”[tiab] OR “ward*”[tiab] OR “cooperat*’[tiab]))) AND
(("secondary care”[MeSH Terms] OR “hospitals"[MeSH Terms] OR “secondary care*"[tiab]
OR “secondary healthcare*”[tiab] OR “secondary health care*”[tiab] OR “secondary
referral*"[tiab] OR “hospital*”[tiab]))

Filters: Dutch, English, from 2010/1/1 - 3000/12/12

Embase

((interprofessional”iti OR ‘interdisciplinary’:ti OR ‘multidisciplinary:ti OR ‘cross
disciplinary’:ti OR ‘intraprofessional’ti OR ‘intersectoral’:ti OR ‘ipc’:ti OR ((‘intercollegiate’:ti
OR ‘team*":ti) AND (‘dynamic*"ti))) AND (‘communicat*ti,ab,kw OR ‘collaborat*":ti,ab,kw
OR ‘team*"ti,ab,kw OR ‘ward*":ti,ab,kw OR ‘cooperat*’ti,ab,kw)) AND (('secondary health
care’/exp OR ‘hospital’/exp) OR (‘secondary care* OR ‘secondary healthcare*' OR ‘second-
ary health care* OR ‘secondary care referral* OR ‘hospital*):ti,ab,kw) AND ([article]/lim
OR [article in press]/lim OR [review]/lim) AND ([dutch]/lim OR [english]l/lim) AND [2010-
2023]/py

CINAHL

(TI (interprofessional OR interdisciplinary OR multidisciplinary OR “cross disciplinary” OR
intraprofessional OR intersectoral OR IPC OR ((intercollegiate OR team*) AND dynamic*))
AND (TI (relation* OR communication* OR collaborat* OR team* OR ward* OR cooperat¥)
OR AB (relation* OR communication* OR collaborat* OR team* OR ward* OR cooperat*))
AND ((MH “Secondary Health Care”) OR (MH “Hospitals”) OR (Tl (“secondary care*” OR
“secondary health care*” OR “secondary healthcare*” OR “secondary referral*” OR “hospi-
tal*”)) OR (AB (“secondary care*” OR “secondary health care*” OR “secondary healthcare*”
OR “secondary referral*” OR “hospital*")))

Limiters - Publication Year: 2010-; English Language; Peer Reviewed; Language: English

Search modes - Boolean/Phrase
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Appendix F: Risk of bias assessment (Chapter 9)

Risk of bias
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D1:lIs there congruity between the stated philosophical perspective and the research method-
ology?

D2:Is there congruity between the research methodology and the research question or objec-
tives?

D3: Is there congruity between the research methodology and the methods used to collect
data?

D4:Is there congruity between the research methodology and the representation and analysis
of data?

D5: Is there congruity between the research methodology and the interpretation of results?
Dé: Is there a statement locating the researcher culturally or theoretically?

D7:Is the influence of the researcher on the research, and vice-versa, addressed?

D8: Are participants, and their voices, adequately represented?

D9: Is the research ethical according to current criteria or, for recent studies, and is there evi-
dence of ethical approval by an appropriate body?

D10: Do the conclusions drawn in the research report flow from the analysis, or interpretation,
of the data?

Risk of bias of the included studies assessed with the JBI Critical Appraisal Checklist for
Qualitative Research

Legenda:

- Studies were considered of poor quality if > 2 questions were answered with 'no;, if >
1 question was answered with ‘no’ and > 2 with ‘unclear’ or if = 3 questions were an-
swered with ‘unclear.

- Studies were considered of medium quality if 1 question was answered with ‘no’ or if 2
questions were answered with ‘unclear’,

- Studies were considered of high quality if all questions were answered with ‘yes’ or if a
maximum of 1 question was answered with ‘unclear’
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Nederlandse samenvatting

Mensen worden steeds ouder en multimorbiditeit (het hebben van meerdere aandoenin-
gen) komt vaker voor. Dit zorgt voor een verhoogd gebruik van gezondheidszorg, hogere
kosten en een tekort aan zorgmedewerkers. In de huidige organisatie van zorg kijken
medisch specialisten vooral naar hun eigen vakgebied/orgaan. Hierdoor lopen oudere
multimorbide patiénten het risico op fragmentatie van zorg, wat leidt tot slechtere ge-
zondheidsuitkomsten. Dit maakt dat de gezondheidszorg voor grote uitdagingen staat in
de komende jaren, de noodzaak tot samenwerken is nog nooit zo hoog geweest.

Het Jeroen Bosch Ziekenhuis (JBZ) zag de noodzaak tot verbetering van zorg en was er
van overtuigd dat het JBZ de zorg voor ouderen met multimorbiditeit kond verbeteren.
Hiertoe heeft het JBZ de Intensieve Samenwerking Afdeling (ISA) opgericht waar de car-
diologie, geriatrie, interne geneeskunde, longgeneeskunde en ziekenhuisgeneeskunde
interprofessioneel samenwerken met verpleegkundigen en paramedici om de hoogst
mogelijke kwaliteit van zorg te leveren.

Het doel van deze thesis was om te onderzoeken of de kwaliteit van zorg voor oudere
patiénten met multimorbiditeit echt verbeterd werd door de ISA. De kwaliteit van zorg
kan worden opgedeeld in vijf categorieén volgens de Quintuple Aim:

Betere patiénttevredenheid van zorg

Betere gezondheidsuitkomsten

Lagere kosten

Verhoogd medewerker welzijn

vk wh =

Betere inzet van mensen en middelen
Deze thesis is opgebouwd volgens de structuur van de Quintuple Aim waarbij al deze
aspecten onderzocht zijn.

In Deel 1 wordt gekeken naar de patiénttevredenheid van zorg. In Hoofdstuk 2 is geke-
ken naar de eerste 3 categorieén van de Quintuple Aim. Er werden uitkomsten verzameld
van 200 patiénten die op de ISA behandeld zijn en van 51 vergelijkbare patiénten die
op de reguliere verpleegafdelingen behandeld zijn (controle groep). In deze studie werd
aangetoond dat er een hoge patiénttevredenheid is op de ISA, met een rapportcijfer 8,22
van de 10. Daarnaast hadden ISA patiénten betere gezondheidsuitkomsten zoals een
kortere opnameduur (-2 dagen) en minder medisch consulten op de afdeling (-49%).
Er werd een overzicht van de kosten en baten van de ISA gegeven, maar of dit leidt tot
kosteneffectiviteit vereist verder onderzoek. Dit onderzoek is uitgevoerd in bij Deel 3 in
Hoofdstuk 5.
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In Deel 2 wordt gekeken naar de gezondheidsuitkomsten van patiénten. In Hoofdstuk
3 hebben we gekeken of gezondheidsuitkomsten van patiénten verbeterden door de in-
terprofessionele samenwerking op de ISA. Hierbij is voor het grootste deel naar dezelfde
uitkomsten gekeken als in Hoofstuk 2, maar is er een andere groep controle patiénten
vervaardigd om robuustere uitkomsten te krijgen voor bepaalde gezondheidsuitkom-
sten. ISA patiénten hadden minder medisch consulten op de verpleegafdeling en de
SEH nodig (respectievelijk -69% en -14%), en kregen meer paramedische zorg (+23%).
Deze resultaten laten meer bewijs zien voor de positieve effecten van interprofessioneel
samenwerken voor ouderen met multimorbiditeit.

In Hoofdstuk 4 hebben we follow-up data verzameld van de patiénten uit Hoofdstuk
2 en Hoofstuk 3. Deze data laten zien dat patiénten die behandeld zijn op de ISA in de
zes maanden na ontslag minder vaak op de SEH belanden (-61%) en minder polikliniek
bezoeken nodig hebben (-51%).

In Deel 3 wordt gekeken naar de kosten van zorg. In Hoofdstuk 5 hebben we een eco-
nomische evaluatie uitgevoerd om te beoordelen of de ISA zorgt voor lagere kosten, de
derde categorie van de Quintuple Aim. De ISA zorgde voor betere gezondheidsuitkom-
sten wat leidt tot lagere kosten, maar er was ook meer personele inzet op de ISA wat
zorgde voor meer kosten. Alle factoren samen lieten zien dat de ISA kostenneutraal is.
De ISA is mogelijk zelfs kosteneffectief wanneer je kijkt naar de uitkomsten, maar een
generiekere uitkomstmaat zoals kwaliteit van leven is nodig om deze claim te onder-
bouwen. De ISA zorgde niet voor lagere kosten, maar zorgde desalniettemin voor betere
gezondheidsuitkomsten tegen dezelfde kosten. In deze studie hebben we ook gekeken
naar de inzet van mensen en middelen, de vijfde categorie van de Quintuple Aim. De ISA
kan dit verbeteren door het vrijmaken van bedden, minder werklast voor personeel, en er
is minder personeel nodig. Deze verbeterde inzet van mensen en middelen is belangrijk
gezien de huidige en toekomstige uitdagingen van medewerkerstekorten.

In Deel 4 wordt gekeken naar het welzijn van medewerkers. In Hoofdstuk 6 hebben we
de ISA geimplementeerd in een ander ziekenhuis in Nederland. Het doel was om het
welzijn van medewerkers te onderzoeken, de vierde categorie van de Quintuple Aim.
Hierbij hebben we gekeken of verschillende concepten van medewerkerswelzijn met
elkaar gerelateerd zijn, en of de scores op deze concepten over de tijd veranderen tijdens
interprofessioneel samenwerken. We hebben in deze studie laten zien dat de concepten
“work engagement” en “culture of care” (r 0,48) en de concepten “culture of care” en“inter-
professional identity” (r 0,30) gerelateerd zijn. Het welzijn van medewerkers veranderde
niet over de tijd bij het interprofessioneel samenwerken. Dit laatste resultaat is wel min-
der betrouwbaar gezien de implementatie van de ISA maar gedeeltelijk succesvol was.
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Nieuwe studies zouden moeten onderzoeken of het welzijn van medewerkers verandert
door interprofessioneel samenwerken.

In Hoofdstuk 7 hebben we onderzocht hoe medewerkers met elkaar interacteren in
verschillende soorten patiéntbesprekingen. Hiervoor hebben we video- en audio op-
names gemaakt van multidisciplinaire en interprofessionele patiéntbesprekingen. We
concludeerden dat meerdere factoren het gedrag van medewerkers beinvloeden op het
niveau van participatie, leren, en patiéntgerichte zorg. We hebben negen belangrijke
strategieén geformuleerd om samenwerken te optimaliseren. Daarnaast hebben we 5
medewerkers geobserveerd die participeerden in beide type patiéntbesprekingen en zij
lieten compleet ander gedrag zien. Dit onderstreept de invloed van de gevonden facto-
ren en strategieén op het gedrag van medewerkers tijdens patiéntbesprekingen.

In Deel 5 wordt gekeken naar de inzet van mensen en middelen. In Hoofdstuk 8 hebben
we het leereffect van interprofessioneel samenwerken onderzocht. Hierbij werd gehy-
pothetiseerd dat professionals met, van en over elkaar leren gedurende samenwerking,
zonder dat je hierbij een onderwijskundige interventie hoeft te doen. Waarbij zij deze
toegenomen kennis vervolgens toepassen op hun eigen verpleegafdeling. De hoogst
mogelijke uitkomst van leren is dat dit daadwerkelijk de gezondheidsuitkomsten van pa-
tiénten verandert. Daarom hebben wij onderzocht of het aantal medisch en paramedisch
consulten veranderde op de reguliere verpleegafdelingen van de specialismen die be-
trokken waren bij de ISA. We toonden een significante afname aan van 16,9-19,3% voor
het aantal medisch consulten, en een toename van 9,4-20% voor het aantal paramedisch
consulten. Deze uitkomsten suggereren dat professionals een substantieel leereffect
hebben ondervonden van het interprofessioneel samenwerken op de ISA, wat zorgt voor
een toegenomen kwaliteit van patiéntenzorg.

In Hoofdstuk 9 hebben we een scoping review uitgevoerd naar de bevorderende en be-
lemmerende factoren voor interprofessioneel samenwerken. Veel studies hebben onder-
zocht welke factoren het succes van interprofessioneel samenwerken beinvloeden, dit is
gerelateerd aan de inzet van mensen en middelen, de vijfde categorie van de Quintuple
Aim. Onze scoping review includeerde 52 studies, hiervan beschreven 43 studies bevor-
derende factoren en 46 studies beschreven belemmerende factoren. De meeste factoren
waren complementair (b.v. vertrouwdheid als een bevorderende factor, ontbreken van
vertrouwdheid als een belemmerende factor). Belangrijke factoren voor effectief inter-
professioneel samenwerken zijn onder andere: het bereiken van een gezamenlijk doel;
het faciliteren van een interprofessionele identiteit; het verminderen van disfunctionele
hiérarchieén; het verminderen van medische dominantie; het overwinnen van persoon-
lijke verschillen zoals geslacht en ras. Deze scoping review geeft een uitgebreid overzicht
van de bevorderende en belemmerende factoren voor interprofessioneel samenwerken,
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hier moet je rekening mee houden bij het ontwerpen van interprofessioneel samenwer-
ken.

In Hoofdstuk 10 volgt tenslotte een samenvatting en discussie van alle studies, waarbij
dit proefschrift in perspectief geplaatst wordt tot de klinische praktijk en de toekomst
van de gezondheidszorg.

De bevindingen van al deze hoofdstukken laten zien dat interprofessioneel samenwer-
ken op de ISA goed scoort op alle 5 categorieén van de Quintuple Aim. Dit suggereert dat
de ISA een veelbelovende hervorming voor de gezondheidszorg kan zijn om de huidige
en toekomstige uitdagingen te adresseren van zorgen voor oudere patiénten met multi-
morbiditeit.
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Research data management statement

Ethics and privacy

This thesis used patient data which was retrospectively identified from the electronic
medical record. Patients were included in Chapters 2, 3, 4, 5, and 8. The Regional Ethical
Review Board METC Brabant declared that these studies do not fall under the scope of
the Dutch Medical Research Involving Human Subjects Act (WMO), METC numbers re-
spectively: NW2020-82; NW202124; Chapters 4 and 5 fall under the previous two METC
declarations; NW2022-95.

Informed consent was not obtained from the participants in accordance with the Dutch
law WGBQO, article 458. Due to of the large number of participants enrolled, obtaining
informed consent was not considered reasonably possible, and furthermore, selection
bias could be introduced by obtaining informed consent as an unwanted side-effect.
However, patients who had previously objected to their data being used for scientific
research through the hospital opt-out procedure were excluded.

Participants (healthcare professionals) were included for questionnaires (Chapter 6) and
for video and audio recordings (Chapter 7). The METC Oost-Nederland declared that
Chapter 6 did not fall under the WMO, METC number 2021-13149. The METC Brabant
declared that Chapter 7 did not fall under the WMO, METC number NW2023-01.

Participation in these studies was voluntary. Written informed consent was obtained from
all participants before the start of the studies. Participants were allowed to withdraw
from the study at any time. Participants’ privacy was protected by the use of pseudonymi-
sation. The pseudonymidation key was stored on a secure network drive that was only
accessible to members of the project who needed access to it for their role in the project.

All research protocols were approved by the Research Board of the Jeroen Bosch Hospi-
tal. For Chapter 6, the research protocol was approved by the Research Board of Hospital
Gelderse Vallei, as the research was conducted there.

All studies were conducted in accordance with the Declaration of Helsinki and the Dutch
Code of Conduct for Research Integrity.

Data collection and storage

Original data were collected for all studies in this thesis. All patient data was collected
from the electronic medical records.
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Two methods were used to collect data from participants. For Chapter 6, the tool Enalyzer
was used to send out questionnaires. This data was then stored on a secure hospital drive
and analysed using SPSS. For Chapter 7, audio and video recordings were made. This data
was then stored and analysed using Atlas.ti.

Chapter 9is a scoping review using existing research articles. These articles were retrieved
from MEDLINE, Embase and CINAHL.

All data used in this thesis was stored on a secure drive at the Jeroen Bosch Hospital and
will be saved for the legally required period (15 years). The data was only accessible to
members of the project who needed access to it due to their role within the project.

Paper data, such as the informed consent of the participants, will be stored in a locked
cabinet in the geriatric department of the Jeroen Bosch Hospital and will be kept for 15
years.

Data sharing

All pseudonymised patient data will be made available upon reasonable request to the
corresponding author. If access is granted, the SPSS file will be released along with the
corresponding syntax and a detailed description of the analysis performed.

Participant data from Chapters 6 and 7 are not publicly available as participants did not
provide informed consent to do this.

Data from the scoping review in Chapter 9 are available upon reasonable request to the
corresponding author.
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Dankwoord

Dit promotietraject was mij nooit alleen gelukt. Voor de start van mijn onderzoeksstage
had ik niet gedacht een onderzoeker te worden. Echter, vanaf mijn eerste echte aanraking
met wetenschap hier in het JBZ heeft de bevlogenheid van alle mensen waarmee ik heb
mogen samenwerken mijn enthousiasme voor onderzoek doen ontbranden. Hiervoor
ben ik al deze mensen onwijs dankbaar en dit promotietraject heeft mij niet alleen als
professional maar ook als mens verrijkt. Zoals zorgen voor complexe patiénten niet alleen
kan, geldt dit ook voor promoveren. Door de steun en inzet van iedereen om mij heen is
dit proefschrift tot wording gekomen.

Mijn promotieteam wil ik als geheel ontzettend bedanken. Als team werkten wij samen
zoals we dat in het onderzoek predikten: non-hiérarchisch, ieder in zijn kracht, en een
fijne sfeer met humor en persoonlijkheid. Ik mocht uiteindelijk (bijna) altijd de definitieve
beslissing maken. De sky was de limit, maar ik bepaalde hoe snel en hoe hoog, ook al
was dat maar 3 verdiepingen. Ik heb veel promovendi gesproken en niemand had mijns
inziens een beter team: jullie hebben dit traject onvergetelijk gemaakt.

Beste Marjolein, bij toeval kwam jij in beeld om mee te denken hoe ik mijn promo-
tieonderzoek kon combineren met mijn coschappen, en wat is dit goed gelukt. Jij overzag
het onderzoek en de rode draad, gaf kritische feedback en stuurde bij waar nodig. Deze
adelaarsblik hielp mij onwijs. Ik ben jou dankbaar voor ons periodieke uur waarin we over
van alles en nog wat spraken, dit heeft mij geholpen op alle mogelijke vlakken.

Beste Karen, inmiddels ken ik je al lang: van wetenschappelijk stagiair naar coassistent,
promovendus en ANIOS. In bijna alle vlakken van mijn medische studie heb jij mij
begeleid en verrijkt. Ik had me geen betere begeleider kunnen wensen. Er zijn twee
uitspraken van jou die ik wil belichten, ten eerste “We maken er een dun boekje van en
doen er een strik om”, daar is toch iets mis gegaan. En ten tweede, zoals jij ooit zei “Simon,
je weet op de een of andere manier altijd tussen mijn agenda te komen” en hier ben ik
juist jou dankbaar voor, want ondanks die joekel van een agenda was er altijd een plekje
voor mij.

Beste Babette, jouw statistische en methodologische kennis hebben mij veel geleerd
waarbij ik ook nog eens merkte dat ik hier affiniteit voor heb. Dankjewel voor alle open
discussies die wij hier inhoudelijk over konden voeren. Over de jaren hebben wij elkaar
in voor en tegenspoed mogen zien, ik vind het heel mooi dat wij elkaar als persoon
mochten leren kennen, dank hiervoor. Deze persoonlijke connectie stond mij nooit in de
weg, maar liet mij juist groeien als persoon en professional.
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De leden van de beoordelingscommissie professor Yvonne Engels, professor Barbara van
Munster, en Dr. Ruth Pel wil ik hartelijk bedanken voor de tijd en moeite die zij hebben
gestoken in het beoordelen van mijn proefschrift.

De afgelopen jaren heb ik met vele bevlogen onderzoekers mogen werken, die mij allen
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Helaas kan ik niet alle mensen bedanken die de afgelopen jaren in meer of mindere mate
betrokken zijn geweest tijdens dit traject, het zijn er simpelweg te veel, zoals gevisuali-
seerd op de kaft van dit boekje. Ik wil nog speciale dank tonen aan een aantal mensen
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die vol enthousiasme hun expertise hebben gedeeld zonder auteur te worden op een
artikel. Bedankt Eric Smits, Joost Cleven, Marcel Linssen, Thom de Bruijn, Monique (Mo)
Verhoeckx.
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van Maren voor jouw inzet tijdens je stage, je hebt veel doorzettingsvermogen getoond.
Jullie hebben allemaal een mooie bijdrage geleverd aan dit boekje.

Familie weet hoe belangrijk het is om samen te werken. Ze begrepen misschien niet altijd
wat ik nou toch precies deed, maar stonden desondanks altijd voor mij klaar. In het bij-
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“Sometimes you're so focused on the future that you don’t
realize you're in the middle of what you used to pray for”

- Barney Stinson
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