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Abstract 

Background  The management and care of older patients with multiple health problems is demanding and complex. 
Interprofessional and intraprofessional collaboration has the potential to improve both the efficiency and the qual‑
ity 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 intraprofessional 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 compar‑
ing patients of the new model, the ICW (ICW group), to a historical cohort of comparable patients who would have 
been eligible for the ICW (control group). Outcomes were medical consultations, allied health professional consulta‑
tions, radiological procedures, waiting time for radiological procedures, change in primary treating specialty, length 
of hospital stay, readmission rate, and mortality rate. Linear and logistic 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 received significantly more consultations with allied health professionals and more often had a change in pri‑
mary treating specialty.

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

Keywords  Interprofessional, Intraprofessional, Collaboration, Collaborative practice, Multimorbidity, Efficacy

Background
Life expectancyis increasing and this increases the 
demand for health services, because of increased age-
related multimorbidity [1, 2]. Health care utilization is 
high among patients with multimorbidity [3–5], multi-
morbidity is defined by the WHO as the coexistence of 
two or more health conditions in the same individual 
[6]. Such patients are at risk of receiving fragmented 
care, which leads to more emergency department visits 
[7], preventable hospitalizations [8], and higher costs 
[4, 5]. There is an urgent need to improve the efficiency 
and quality of care for older patients with multimor-
bidity, which may necessitate a change in how hospital 
care is provided; for example, the WHO advises inter-
professional collaborative practice [9].

Interprofessional collaboration has the potential 
to improve the care of older patients with multimor-
bidity, making more efficient use of resources. Many 
interprofessional care models have been proposed, 
and although most clinical care workers believe in 
their efficacy [10, 11], the few studies investigating this 
have failed to detect major improvements in objective 
patient-related outcomes [12–14]. The more intensive 
collaboration models have yielded better results, reduc-
ing the length of stay and in-hospital mortality [15]. 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 pro-
vide combined interprofessional and intraprofessional 
care for older patients with multimorbidity. Interpro-
fessional collaboration is defined as healthcare profes-
sionals from different professions working together, e.g. 
nurse and physical therapist. Intraprofessional collabo-
ration is defined as healthcare professionals from dif-
ferent disciplines working together, e.g. a cardiologist 
and a pulmonologist.

The ICW has been shown to be effective in decreas-
ing the length of stay and number of in-hospital con-
sultations compared with regular wards [16]. However, 
some efficacy parameters still need to be investigated. 
Therefore, the aim of this study is to assess the effi-
cacy 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.

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 disciplines 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 mul-
timorbidity. To care for these complex patients the 
ICW has several operating procedures, which have 
previously been described by de Gans et  al. [16] The 
operating procedures are visualized in Fig.  1. The first 
principle is that ICW patients have one coordinating 
physician: the hospitalist. The hospitalist is a general-
ist who is specifically trained to evaluate the entirety 
of a patients’ health problems [17, 18]. A hospitalist is 
present 6  days a week, meaning the patient primarily 
sees one doctor on the ward. Second, there is a nurs-
ing team consisting of nurses from all involved spe-
cialties assuring a diverse background. The nurse and 
hospitalist work closely together and are the persons 
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 medi-
cal 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 pulmonolo-
gist. 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 profes-
sionals are specifically assigned to the ICW and are a 
physical therapist, dietitian, speech therapist, occupa-
tional therapist, and liaison nurse. The ICW is an exam-
ple of combined interprofessional and intraprofessional 
collaboration since these professionals work together, 
and regularly come together and negotiate to provide 
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an integral solution 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 [19, 20]. 
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.

The care on regular wards in the Netherlands is very 
different, as visualized in Fig. 2. There is a lot of separate 
deliberation between residents, supervisors, and consult-
ants making it a less efficient process. Because of multi-
ple consultations, the patient sees multiple doctors by 
their bed which can be confusing. In addition, residents 
may alternate 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.

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 spe-
cialist in the ER. The indication for ICW admission is a 
combination of health problems covered by the special-
ties involved and/or uncertainty as to which specialty 
should be responsible, e.g. dyspnea of unknown origin, 
and indication for hospital admission.

The control group consisted of a historical cohort of 
comparable patients treated in regular wards in 2019, 
as there was no ICW in 2019. Selection was as fol-
low: patients presenting 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 (cardiolo-
gist, internist, geriatrician, or pulmonologist) based 
on the ER correspondence, to mimic the similar proce-
dure followed for ICW admission. The specialist were 

Fig. 1  The operating procedures on the intensive collaboration ward

The patient team, consisting of the patient, nurse and hospitalist, is central. The nurse and the hospitalist 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
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asked: "Would you or would you not admit the patient 
to the ICW based on the emergency department’s 
conclusions?" without 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 out-
comes could no longer be influenced by the collabora-
tive 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 infor-
mation management department. All data was elec-
tronically retrieved except for the medical history, 
this was manually retrieved from the letter from the  
ER visit.

Fig. 2  The operating procedures on a regular care ward

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

https://ctcue.com/
https://ctcue.com/
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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-hospi-
tal consultations, allied health professional consultations, 
number of radiological procedures, waiting time for radi-
ological procedures, change in primary 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, dieti-
tian, speech therapist, occupational therapist, and liai-
son nurse. The number of consultations in the ER and 
in-hospital, the number of allied health professional con-
sultations, 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 meth-
odologically correct presentation, as the data are highly 
skewed and this ordinal presentation also allows for the 
correction of confounders. The categories were as fol-
lows: 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 nor-
mality distribution. The variable “medications at admis-
sion” was normally distributed and was evaluated using 
an independent sample t-test. The variable “age” was 
skewed and contained outliers, and was therefore evalu-
ated 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 (Fig. 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 denoting 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 wait-
ing 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 

Fig. 3  Results of ICW care: clinical relevance

An arrow indicates a relevant difference. An “ = ” indicates there 
is no relevant difference
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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 reduce 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.

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 char-
acteristics were similar in both groups, except for the 
distribution in admission specialty (Table  1). Age was 
bordering statistically different (p = 0.052) and was iden-
tified as a potential confounder. Both admission specialty 
and age influenced the crude outcome > 10% and there-
fore outcomes were adjusted for both.

Main results
Descriptive analysis showed that in the emergency room 
ICW patients required less consultations from other spe-
cialties than the control patients (-14%), both in person 
(-47%) as per phone (-10%) (Fig.  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 num-
ber of consultations by allied health professionals on the 
ICW (+ 23%). The average number of radiological tests 
per patient did not change.

A more in dept analysis of the outcomes, adjusted 
for baseline differences, showed similar findings: ICW 
patients required significant fewer ER consultations than 
the control group: 25.0% and 37.3% of patients, respec-
tively, 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. How-
ever, 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, CI 0.03–0.54). 
ICW patients required significantly fewer in-hospital 
consultations in each category (1, 2, or ≥ 3) than control 
patients (respective ORs 0.34 (CI 0.21–0.55), 0.11 (CI 
0.04–0.29), and 0.07 (CI 0.02–0.33)).

ICW patients significantly less often had 1 allied health 
professional consultation (OR 0.53, CI 0.30–0.91), but 

significantly more often had 4 or more consultations (OR 
2.03, CI 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, CI 2.16–9.40).

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

Sensitivity analysis
Significantly more ICW patients (15.5%) than control 
patients (9.2%) had to wait for post-hospital rehabilita-
tion or care. Palliative care was started in a similar pro-
portion 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 consultations, compared to standard monodiscipli-
nary 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 pro-
fessionals. 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 differ-
ences in the number of, and waiting time for, radiologi-
cal procedures, length of hospital stay, readmission rates, 
and mortality rates.

We concluded that patients in the ICW group required 
significantly fewer in-hospital consultations than the 
patients in the control group (no consultation in 79.0% 
and 49.4%, respectively). Previous studies and system-
atic 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 [12–14, 21, 22]. 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 likeli-
hood of errors being made [23, 24] and it takes a person 
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Table 1  Baseline characteristics of patients in the Intensive Collaboration Ward (ICW) And Control Group

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

COPD Chronic obstructive pulmonary disease, CVA Cerebrovascular accident, ACS Acute coronary syndrome, AP Angina pectoris, CVRM Cardiovascular risk 
management
* Significant difference p < 0.05
a Median test for k samples
b Chi-square test
c Independent sample t-test

ICW
n = 200

Control
n = 239

Descriptives Statistics

n (%) n (%) p-value

Age median (IQR)a 81.5 (14) 79 (17) 0.052

Femaleb 105 (52.5) 115 (48.1) 0.360

Admission specialtyb  < 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)c 9.2 (5.0) 8.4 (4.6) 0.099

Admissions past 12 monthsb 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 b 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 b 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

  Geriatric medicine b 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 b 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.) 31 (13.0) 0.540

    CVRM 89 (44.5) 96 (40.2) 0.360

    Other 74 (37.0) 84 (35.1) 0.687
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Table 2  Outcomes of patients in the intensive collaboration ward (icw) compared to the control group

*  Significant difference p < 0.05
a  Multinomial logistic regression
b  Binary logistic regression
c  Linear regression

ICW
n = 200

Control
n = 239

Adjusted for baseline differences

OR 95% CI

Number of emergency room consultationsa

  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 consultationsb

  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 specialistsa

  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 (2.9) 0.23 0.04–1.27

Number of in-hospital consultationsa

  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 consultationsa

  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 proceduresa

  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

  ≥ 3 18 (9.0) 26 (10.9) 0.95 0.49–1.83

Change in primary treating specialtyb

31 (15.5) 11 (4.6) 4.50* 2.16–9.40

Readmission ratea (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 ratea (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) Β 95% CI (B)

Waiting time for radiological procedures in hoursc

5 (19) 3 (20) 0.09 -1.45–9.28

Length of hospital stay in daysc

5 (5) 5 (5) -0.02 -1.36–0.83
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at least 15 min to re-concentrate on what they were doing 
before being disturbed [25, 26]. 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 special-
ties 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 inci-
dence 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 heteroge-
neity of studies [12, 13]. The cohort study by Puelle et al. 
found that interprofessional collaboration between geria-
tricians and a hospitalist increased geriatric consultations 
by 2.3absolute percentage points [22]. 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 professionals than patients in the 
control group (an average of 1.84 versus 1.49 involved 
professionals 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 prob-
lems and wellbeing, which is in line with the concept of 
positive health [27]. Allied health professionals provide 
a wide range of services to help patients achieve optimal 
wellbeing, in addition to implementing treatment pre-
scribed by medical specialists. To the best of our knowl-
edge, 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 [12–14, 21, 22]. 
Allied health professional consultations were not stand-
ard for all patients admitted to the ICW, but were imple-
mented 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 disorders. We suggest that the intraprofessional 
patient meetings on the ICW helped clarify the situ-
ation, 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 Figs. 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 inter-
professional 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 [16]. 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 stud-
ied two different time periods whereas the previous study 
compared groups in the same time period, thereby elimi-
nating allfactors 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 [16].

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 because of potential differences such as waiting 
time for post-hospital care, as described above. On the 
other hand, this design eliminated the risk of ‘contamina-
tion of knowledge’ which occurs when comparing groups 
within one time period. In a within one time period 
design, specialists can gain knowledge from the ICW col-
laboration 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 
‘admission specialty’, the results were adjusted for this 
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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 underesti-
mation of the effect of the interprofessional and intrapro-
fessional care in the ICW group. Fourth, some patients 
were included in the intervention 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 infor-
mation 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 specialists were involved in the 
data interpretation and writing of the manuscript.

Conclusions
While recognizing the limitations of our study, and 
adjusting for them where possible, we can conclude that 
the interprofessional and intraprofessional collabora-
tive 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 effi-
cient care. Combining these between-time period results 
with the results of the within one time period study of 
De Gans et  al., [16] we believe the ICW has a clinically 
relevant positive effect on the efficiency of care and 
patient-centered care. It would be interesting to study 
the experiences and opinions of patients and healthcare 
providers about the care provided on the ICW. Further 
research is required to evaluate interprofessional and 
intraprofessional collaboration in terms of the quadru-
ple-aim: improved health outcomes, enhanced patient 
experience, improved work life of healthcare providers, 
and lower costs [28].
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