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Introduction: The complexity of healthcare is increasing, mainly due to the prevalence of multimorbidity in an ageing population. 
Complex care for patients with multimorbidity requires a multidisciplinary approach. Traditional physician-centered hospital structures 
do not facilitate the necessary multidisciplinary collaboration. European hospitals are implementing process-based hospital designs 
with patient- and process-oriented units to stimulate multidisciplinary collaboration. Patient-oriented units are formed based on shared 
patient groups and focus on care trajectories, while process-oriented units are formed based on having similar processes and focus on 
efficiency.
Purpose: This study has two aims. First, to study the effect of introduction of these units on multidisciplinary collaboration and 
perceived impact (efficiency, innovation, and effectiveness). Second, to study whether there are differences between patient- and 
process-oriented units.
Methods: A survey-based longitudinal evaluation study was conducted in 2020 and 2022 among physicians in a Dutch hospital to 
measure multidisciplinary collaboration (relational coordination) and perceived impact (efficiency, innovation, and effectiveness). In 
addition, open questions were used to enrich the data.
Results: Quantitative and qualitative data together suggest that physicians in patient-oriented units notice benefits from the redesign to 
multidisciplinary units, they perceive higher impact over time. Physicians in process-oriented units achieve a better relationship with 
the physicians in their unit over time, but they do not perceive impact as high as physicians in patient-oriented units.
Conclusion: A process-based design with patient- and process-oriented units is supportive of multidisciplinary collaboration and 
perceived impact, especially for physicians in patient-oriented units. Physicians in patient-oriented units are positive about the 
introduction of these units as they feel it contributes to better multidisciplinary patient care. As the results for physicians in process- 
oriented units may be less directly visible in terms of quality of care, they are less likely to see positive effects, even though their 
relationships are improving.
keywords: collaboration, organizational change, hospital, physician

Introduction
Complexity of care has increased because of the high prevalence of multimorbidity in the aging population.1–5 

Organizational structures of hospitals have repeatedly been criticized for not being able to respond to the corresponding 
healthcare demands, due to their focus on medical specialties and their lack of integration.6,7 Steinmann et al even argue 
that current structures impede coordination between healthcare professionals, hamper efficiency, and are not suitable for 
the provision of patient-centered care.8 Therefore, a redesign of organizational structures seems required to stimulate 
multidisciplinary collaboration which can be defined as: collaborative work with shared objectives and decision-making 
responsibilities in which physicians from different medical disciplines work together and address complexity by focusing 
multiple perspectives on a focused topic in a coordinated manner.9,10
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However, other authors suggest that such a redesign may not be sufficient to guarantee an integrated and collaborative 
approach across medical disciplines.11 Redesigns might support an integrated approach by creating opportunities for 
building relationships, communication, and coordination between medical disciplines, but it might also challenge clinical 
work and professional relationships by disrupting discipline-based interdisciplinary collaboration.11

Traditionally hospitals have been physician-centered organizations, in which structures are built around medical 
specialties, so-called functional designs.6,12 Healthcare professionals with similar specialized skills, expertise, and 
knowledge are grouped together. These physician-centered organizations seem to facilitate contact and communication 
among physicians from the same medical discipline and thereby create efficiency.6,13 At the same time, functional 
designs do not seem to support collaboration and coordination between physicians from different medical disciplines, 
which is increasingly required.8,14 Therefore, in today’s hospitals we see reforms towards organizational structures 
around medical conditions, called process-based, thematic, or care focused designs.7,8,15 Designs built around patients’ 
needs which group multiple specialties that play a role in a patients’ care trajectory.7,8,12,16 In general, process-based 
designs are expected to increase quality of care and improve patient-centredness.2,7,13 However, as most hospitals are 
reluctant to radically redesign their structures, many hospitals currently combine functional and process-based designs 
by, for example, only introducing integrated practice units for specific care trajectories, such as oncology.8,15,16

Internationally, there are few examples of hospitals opting for a fundamental redesign towards a process-based 
hospital. The Karolinska hospital is the most well-known example in Europe which completely redesigned their structure 
based on patient groups that had similar care pathways.16 This resulted in the organization of care in seven themes (eg, 
cancer, heart and vascular, ageing, children’s and women’s health) with an addition of five functions (eg, emergency 
medicine, intensive care, radiology and imaging) that cut across the themes.16 A similar example is seen in a Finnish 
hospital (Turku University Hospital) that restructured into eight care lines (eg, cardiac care, neurological care, children 
and adolescents) and organized the functions that cut across these care lines into shared service units (eg, pharmacy, 
emergency services, medical imaging).17 Six of the introduced care lines in this Finnish hospital had a relatively 
restricted set of patients, while the other two were containers for treatment processes for which it was not medically 
or economically feasible to create single care lines.17 In both examples, there are clearly two distinct units. On the one 
hand, there are structures based on patient groups, called themes and carelines. In these units, focus is placed on care 
trajectories (hereafter referred to as patient-oriented units). On the other hand, there are units that have similar processes, 
called functions and shared service units, in which focus is placed on increasing efficiency (hereafter referred to as 
process-oriented units). Organizational redesign intends to stimulate multidisciplinary collaboration, but empirical 
evidence is provided that by redesigning organizational structures also patient satisfaction and financial and operational 
outcomes can be improved.18,19 To date, empirical evidence is limited to organizational structures around strategically 
important patient groups. Differences that can be expected between patient-oriented and process-oriented units remain 
understudied.8,18 This study focuses on a Dutch hospital that (in line with the ideas of Karolinska and Turku University 
Hospital) has opted for a redesign, with patient- and process-oriented units.

New Contributions
Process-based designs are expected to facilitate multi-specialist cooperation by creating opportunities for dialogue, 
connection, and coordination between physicians.6,11,12,18 Furthermore, it is known that bringing together individuals 
from diverse backgrounds can help generate innovative ideas.20,21 However, different studies suggest that crossing 
boundaries between disciplines is not guaranteed even when the opportunities are explicitly provided, nor a fast and easy 
process.11,12,18 Physicians encounter obstacles such as power imbalances, conflicting views on how clinical protocols 
should be followed, different perspectives on care (holistic versus specialized), and diverse role conceptions.11 It is 
argued that these obstacles are encountered because of differing norms and values that are deeply rooted in professional 
identities and are difficult to change.11 This study aims to longitudinally explore the effect of a process-based redesign on 
collaboration between physicians and their ability to improve patient care, with explicit interest in differences between 
patient-oriented and process-oriented units. There are two research questions proposed: (I) How will the formation of 
units around patients as well as processes affect (i) multi-specialist collaboration and (ii) the perceived impacts 
(efficiency, innovation, and effectiveness)? and (II) are there differences between patient- and process-oriented units?
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Setting
This research was conducted in a Dutch, so-called, top-clinical hospital. In Dutch healthcare, there are three types of 
hospitals (general, top-clinical, university) that differ in the care they offer, their expertise, and whether they participate 
in academic research. A top-clinical hospital is characterized by its role as medical educator and by delivering more 
complex care and participation in more academic research than a general hospital, but less than a university medical 
hospital. Most physicians in top-clinical Dutch hospitals are independent, non-salaried workers. They are united in 
a medical specialist company (MSC), which has a partnership with the hospital. Together with the board of directors, 
they are responsible for reaching proper agreements about governance of the hospital and care to be provided.

According to previous research, Dutch hospitals are moving away from a structure based on medical specialties 
towards a more process-oriented design through the development of multi-specialty centers.8,15 In most hospitals, these 
changes especially concern specialisms in which the majority of patients suffer from comorbidities and multidisciplinary 
work is required (eg, oncology, mother and child). Most hospitals choose an incremental change process by stepwise 
introducing new centers instead of through radical redesign.8,15 The hospital in our study chose for radical redesign. In 
May 2019, the organizational structure was changed. The hospital embedded six accountable multidisciplinary units 
within its structure. Three of these units are based on patient groups, patient-oriented: mother and child; chronic care and 
frail elderly; oncology; the other three units are based on processes, process-oriented: acute care, planned care, and the 
diagnostic center. A physician working in the hospital is now part of their own medical specialty group and belongs to 
one of the six multidisciplinary units. Whereas in the past the focus was on medical specialty group silos, emphasis is 
now placed on the multidisciplinary units, which is reinforced by formal communication structures, economic account-
ability at unit level, and dual leadership (business manager and medical manager) at unit level. Physicians from the same 
medical specialty group may be embedded within different units. For example, a gastroenterologist may be subspecia-
lized in chronic bowel diseases (eg, Crohn’s disease) and therefore be part of the chronic care and frail elderly unit, while 
another gastroenterologist is subspecialized in gastrointestinal cancer and therefore part of the oncology unit.

Methods
We conducted a longitudinal evaluation study of the effect of redesign on the collaboration between physicians and 
perceived impact, by measuring relational coordination and impact (efficiency, innovation, and effectiveness) and asking 
several open-ended questions. A survey was distributed among physicians at two time points. First, from October to 
December 2020 and second from October to December 2022. We invited all physicians, from medical specialist to first- 
year resident to participate (2020: n = 392, 2022: n = 391). Both times an invitation to participate in the survey and 
multiple reminders were sent via email, with a direct link to the survey. Because the 2020 survey had taught the 
researchers that response was below 22%, after several reminders and after also providing paper versions, the respon-
dents in 2022 were rewarded with a voucher for a smoothie drink at the hospital canteen. Nevertheless, an extra incentive 
was needed at the end of 2022 to recruit respondents. Based on the successful experience in 2020, a raffle of bottles of 
champagne was used as additional incentive. In the data analysis, we included participants who had answered all items of 
the impact-scale and at least six out of seven items from the relational coordination Measurements.

We decided to conduct our first measurements after the redesign of the hospital structure took shape. Although the 
new hospital structure was introduced in May 2019, several delays in the process meant that the change did not take 
shape until the end of 2020. These delays in the process included the fact that the dual leadership positions had not yet 
been permanently filled. Some interim managers were put in place pending assessment, and it took up to six months to 
find the right person for the job. In addition, medical specialists installed as medical managers took up to three months to 
fit their management duties into their schedules. After the installation of these managers, surveys were planned, however 
then the first cases of COVID appeared in the Netherlands in March 2020. As COVID caused uncertainty, high workload, 
and pressure, the survey was postponed until the end of 2020. At that point, COVID was not yet gone, but the situation 
had been contained.
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Measurements
In the survey, collaboration between physicians was assessed by the widely used relational coordination scale. 
Furthermore, items in the survey assessed perceived impact and demographics. The 2022 survey also included four open- 
ended questions to enhance the richness of the data. These questions focused on changes in collaboration after the 
hospitals’ redesign, the role of the medical specialist group, and potential recommendations to further improve multi-
disciplinary collaboration.

Relational Coordination
Relational coordination is a concept developed by Jody Hoffer Gittell, which provides an opportunity to map multi-
disciplinary collaboration.22 According to the relational coordination concept, effective collaboration is determined by 
both positive relationships and coordinated interaction between physicians.22 We used relational coordination as 
a measure of collaboration between physicians from the same medical specialty groups (eg, pediatrics, internal medicine) 
and between physicians from different medical specialties working together in a unit (in our study hospital, eg, oncology, 
acute care). The relational coordination survey is a recommended and frequently used tool in hospital settings for 
measuring quality of communication and relational ties between professionals.23,24 Relational coordination is defined as 
a “mutually reinforcing process of interaction between communication and relationships”. Relational coordination was 
measured using seven survey questions on a 5-point scale (1 = never, 2 = rarely, 3 = occasionally, 4 = mostly, 5 = all the 
time) at two different points in time (2020 and 2022). The survey has two subscales: a communication sub-scale 
consisting of four items about communication (frequency, timeliness, accuracy, problem-solving) and a relationship sub- 
scale consisting of three items about relationships (shared goals, shared knowledge, mutual respect).23 The relational 
coordination scores were derived by calculating the mean score, either as a whole or at the level of the subscales. Higher 
scores indicate better relational coordination, indicating better communication and relational ties.25,26 Relational coordi-
nation has in previous studies shown a Cronbach’s alpha between 0.80 and 0.90.25–27 In this study, we found Cronbach’s 
alpha for the relational coordination questionnaire of 0.92 in 2020 and 0.86 in 2022 for the full scale (7 items). The 
Cronbach’s alpha for the communication sub-scale was respectively 0.88 in 2020 and 0.77 in 2022 and for the relation 
sub-scale 0.86 and 0.77.

Perceived Impact
From an existing (sub-)scale of five items to assess the impact of multidisciplinary collaboration,10 we used three items to 
assess the perceived impact of multidisciplinary collaboration. Although not officially labelled as, we refer to this as the 
impact-scale. The existing scale was developed for a research setting, which shifted from individually oriented towards 
team-based initiatives focusing on integration of disciplines. We believed this shift in the research setting is comparable 
to the shift taking place in healthcare. We used the items of the scale as a starting point for formulating a scale that 
assesses the impact of the team-based initiatives introduced in the studied hospital. We developed a three-item scale to 
assess the impact of multidisciplinary collaboration. Physicians are asked to evaluate the efficiency of multidisciplinary 
meetings, the ability of the unit to innovate across specialties, and the general effectiveness of the multidisciplinary unit 
on a 4-point scale (1 = poor, 2 = fair, 3 = good, 4 = excellent). The three items together provided a Cronbach’s alpha of 
0.80 in 2020 and 0.71 in 2022.

Other Information
The physicians were also asked for some relevant additional information, namely, their gender, their medical specialty, 
the unit they belong to, their function (eg, medical specialist, resident), the number of years they work in the hospital 
(ranging from 1, <1 year, to 6, >21 years), and the number of years they work in their current position (ranging from 1, 
<1 year, to 6, >21 years). As responding to these questions might reveal respondents’ identity, an opt-out option was 
included to avoid dropouts. Furthermore, physicians were asked whether they agreed (ranging from 1, totally disagree to 
5, totally agree) with two statements. The first statement was ‘I am satisfied with the collaboration between physicians 
from different specialties within the hospital’. In 2020, a second statement was presented implicitly referring to 
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improvement after the introduction of the new unit structure: “Collaboration between physicians from different 
specialties within the hospital has improved in the past year”. In 2022, a second statement was presented explicitly 
referring to improvement after the introduction of the new unit structure: “Collaboration between physicians from 
different specialties within the hospital has improved since the introduction of units”.

Analysis
Data collected in a hospital setting might violate the assumption of independence of observations based on group structures 
(medical specialty group and/or unit), which might require multi-level analysis. As not all physicians from the same 
medical specialty were in our hospital nested within the same unit, a three-level multilevel analysis was not applicable. 
Therefore, we conducted the first analysis, the random intercept model, for two-level multilevel analyses with clustering at 
the level of the medical specialty group and the level of units. These analyses indicated that there were no between-group 
differences. Therefore, continuing with multilevel analysis was not appropriate and would make the analysis unnecessarily 
complicated.28 Statistical analyses were performed with IBM SPSS Statistics version 27. Based on the small sample size 
and use of Likert-scales it was decided to use non-parametric techniques. Mann Whitney U-tests were performed to 
compare the process-oriented and patient-oriented units, in 2020 and in 2022, and to compare the results of 2020 and 2022. 
Furthermore, Wilcoxon Signed Rank tests were used to compare matched pairs over time (2020 and 2022). Finally, as no 
non-parametric alternative was available, we used mixed between-within subject ANOVAs to assess whether there were 
differences between patient-oriented and process-oriented units over time (2020 and 2022).

The qualitative data provided by the answers to the open-ended questions were inductively coded using a thematic 
analysis.29 First, we familiarized ourselves with the available data by closely reading all the answers. Then, we divided 
the data into two groups, namely the answers from respondents in patient-oriented units and the answers from 
respondents in process-oriented units. Then for each group, open coding was used to analyze the answers to each 
question and identify themes. These themes and a comparison between the two groups were used to enhance the richness 
and interpretation of the quantitative data.

Ethics
The Ethics Review Board decided that our study was outside the scope of the Netherlands’ medical research involving 
human subjects act, especially as the study focused on professionals instead of patients (METC-LDD-2019-Z19.010). 
Respondents were informed of the purpose of the study and participation in the survey was entirely voluntary. 
Participants were informed and consented that their responses would be used in this study and could be published in 
an anonymized fashion, that all identifiable information would be removed to protect their privacy, and that responses 
would not be presented in a manner that could be traced back to any individual (informed consent).

Results
In 2020, 27% of the invited physicians responded to the survey (93/392), in 2022, 28% (109/391). Fifteen of the physicians 
that had responded to the survey in 2020 were no longer employed in the study hospital in 2022, leaving us with seventy- 
five physicians able to participate at both times. In total, thirty-four physicians participated in the survey both in 2020 and 
2022. In 2022, more woman (n = 66, 61%) than men (n = 39, 36%) responded to the survey, while in 2020 an almost even 
number of woman (n = 45, 48%) and men (n = 43, 46%) responded. Most respondents in both years were medical specialists 
n = 73 (79%) and n = 85 (78%) in 2020 and 2022, respectively. For all descriptive information see Table S1. The histograms 
below (see Figure 1) shows the percentages of (all) respondents’ (2020: n = 93, 2022: n = 109) agreement with two 
statements, satisfaction with and improvement of collaboration across specialism boundaries. The left histogram shows that 
most respondents in both years are satisfied with collaboration across specialism boundaries (>70%). The right histogram 
shows that in 2020 a relatively small percentage of respondents (~10%) disagreed that the introduction of the units let to 
improvement, while almost 30% did agree on this matter. This changed in 2022, where only a small percentage of 
respondents (~10%) agreed that the introduction of the units let to improvement, while more than 30% disagreed on this 
matter.
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Comparisons Between Patient-Oriented and Process-Oriented Units
Mann–Whitney U-tests were conducted to compare the patient-oriented and process-oriented units on relational coordination and 
the impact on the healthcare process (see Table 1). In 2020, there were no differences between patient- and process-oriented units 
in relational coordination nor on the impact on the healthcare process. In 2022, nonsignificant differences between patient- 
oriented and process-oriented units were shown in relational coordination, but a Mann–Whitney U-test revealed a larger impact 
on the healthcare process of patient-oriented (Md = 2.67, n = 57) compared to process-oriented units (Md = 2.33, n = 47) units, 

Figure 1 Histograms. Agreement with statements on multidisciplinary collaboration.

Table 1 Comparisons Between Patient-Oriented and Process-Oriented Units

Group N Median U Z P

2020

Relational Coordination Specialism Patient-oriented 52 4.43 1075 0.07 0.947
Process-oriented 41 4.43

Relational Coordination Unit Patient-oriented 52 4.00 893 −1.35 0.178
Process-oriented 41 3.86

Impact Patient-oriented 52 2.67 1045 −0.17 0.868
Process-oriented 41 2.67

2022

Relational Coordination Specialism Patient-oriented 57 4.50 1362 0.08 0.937
Process-oriented 47 4.57

Relational Coordination Unit Patient-oriented 57 4.00 1189 −0.99 0.321
Process-oriented 47 4.00

Impact Patient-oriented 57 2.67 924 −2.77 0.006

Process-oriented 47 2.33
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U = 924, z = −2.77, p = 0.006, r = 0.27. This would be considered a small-to-medium effect size using Cohen’s (1988) criteria of 
0.1 = small effect, 0.3 = medium effect, 0.5 = large effect.

Comparisons Between 2020 and 2022
Responses from 2020 to 2022 were compared using Mann–Whitney U-tests (see Table 2). Only one significant difference 
between 2020 and 2022 was shown. The relationships between physicians from the same medical specialty group scored 
better in 2022 (Md = 4.67, n = 104) than in 2020 (Md = 4.33, n = 93), U = 5931, z = 2.75, p = 0.006, r = 0.19.

In addition, analyses were conducted to compare responses from 2020 to 2022 separately for patient-oriented and 
process-oriented units (see Table 2). For patient-oriented units, no significant differences between 2020 and 2022 were 
shown. For process-oriented units, two significant differences were shown. First, the relationship scores between physicians 
from the same medical specialty group increased from 2020 (Md = 4.33, n = 39) to 2022 (Md = 4.67, n = 47), U = 1195, 
z = 2.49, p = 0.013, r = 0.27. Second, the relationship scores between physicians from different medical specialties 
increased from 2020 (Md = 3.83, n = 40) to 2022 (Md = 4.00, n = 45), U = 1159, z = 2.33, p = 0.020, r = 0.24.

Table 2 Comparisons Between 2020 and 2022

All Respondents Year n Median U Z p

Relational Coordination Specialism 2020 93 4.43 5617 1.33 0.183
2022 109 4.57

Subscale – Communication 2020 88 4.50 4257 −0.15 0.879

2022 98 4.50

Subscale - Relationship 2020 90 4.33 5931 2.75 0.006

2022 108 4.67

Relational Coordination Unit 2020 93 3.86 5604 1.30 0.194

2022 109 4.00

Subscale – Communication 2020 89 4.00 4640 0.64 0.523

2022 99 4.00

Subscale - Relationship 2020 91 4.00 5479 1.93 0.053

2022 104 4.00

Impact 2020 93 2.67 5084 0.04 0.970

2022 109 2.67

Patient-oriented units

Relational Coordination Specialism 2020 52 4.43 1649 1.02 0.308
2022 57 4.50

Subscale – Communication 2020 47 4.50 1225 0.19 0.848
2022 51 4.50

Subscale - Relationship 2020 51 4.67 1657 1.47 0.141

2022 56 4.67

Relational Coordination Unit 2020 52 4.00 1560 0.47 0.637

2022 57 4.00

Subscale – Communication 2020 49 4.00 1282 0.05 0.959

2022 52 4.00

(Continued)
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Paired Comparisons
Only for a small sample (n = 34) data at two time points were available, for which Wilcoxon Signed Rank tests were 
performed (see Table 3). These Wilcoxon Matched Pairs Signed Rank Tests revealed only one statistically significant 
change from 2020 to 2022. The Wilcoxon Signed Rank Test revealed a statistically significant improvement of the 
relationship between physicians from different medical specialties, z = 2.25, n = 30, p = 0.024, with a medium effect size 
(r = 0.41). While the median scores on the relationship sub-scale of relational coordination are equal to 2020 (Md = 4.00) 
and 2022 (Md = 4.00), suggesting that there is a significant difference in the distribution of paired observations but not in 
the central tendency (median).

Table 3 Wilcoxon Matched Pairs Signed Rank Tests

Md (2020) Md (2022) N z p

Relational Coordination Specialism 4.64 4.57 34 −0.16 0.870

Subscale - Communication 4.50 4.50 26 −0.76 0.448

Subscale - Relationship 4.67 4.67 32 0.22 0.825

Relational Coordination Unit 3.79 4.00 34 0.97 0.331

Subscale - Communication 3.75 3.88 28 −0.10 0.922

Subscale - Relationship 4.00 4.00 30 2.25 0.024

Impact 2.67 2.67 34 0.38 0.702

Table 2 (Continued). 

All Respondents Year n Median U Z p

Subscale - Relationship 2020 51 4.00 1490 0.558 0.577

2022 55 4.00

Impact 2020 52 2.67 1683 1.24 0.214

2022 57 2.67

Process-oriented units

Relational Coordination Specialism 2020 41 4.43 1046 0.69 0.489

2022 47 4.57

Subscale – Communication 2020 41 4.50 796 −0.61 0.544

2022 42 4.50

Subscale - Relationship 2020 39 4.33 1195 2.49 0.013

2022 47 4.67

Relational Coordination Unit 2020 41 3.86 1129 1.39 0.165

2022 47 4.00

Subscale – Communication 2020 40 3.75 924 0.79 0.429

2022 42 4.00

Subscale - Relationship 2020 40 3.83 1159 2.33 0.020

2022 45 4.00

Impact 2020 41 2.67 818 −1.24 0.214

2022 47 2.33
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In addition, as no non-parametric test is available,30 we performed mixed between-within subject ANOVAs to tell 
whether the change over time is different for patient-oriented compared to process-oriented units (interaction effect) on 
participants’ scores for relational coordination and perceived impact (see Table 4). For participants’ scores on perceived 
impact, there was a significant interaction between unit-base and time, Wilks’ Lambda = 0.88, F (1, 32) = 4.26, p = 
0.047, partial eta squared = 0.12. The plotted results (see Figure S1) show an increase from 2020 to 2022 for patient- 
oriented units, but a decrease from 2020 to 2022 for process-oriented units. The other analysis revealed a similar picture 
to the Wilcoxon Matched Pairs Signed Rank tests, with no significant interaction effects, and only a substantial main 
effect of time for the relationship between physicians from different specialties within the same unit, Wilks’ Lambda = 
0.80, F (1, 28) = 6.88, p = 0.014, partial eta squared = 0.20.

Qualitative Results
In 2022, respondents were also asked four open-ended questions. Sixty-five respondents (40 from patient-oriented units 
and 25 from process-oriented units) answered these questions. Several topics emerge from their answers. These provide 
insights into the changes following the implementation of the new organizational structure. Although at first sight there 
are many similarities in the answers given by respondents, a closer examination reveals differences between physicians 
from patient- and process-oriented units. Most importantly, the qualitative results provide more nuance and context for 
interpreting and discussing the survey results.

Changes in Cross-Specialty Collaboration
Positive and negative changes in the collaboration between physicians from different specialties after the introduc-
tion of the new units are mentioned by the respondents. Positive changes mentioned relate to shared responsibility, 
having a common goal, and more cross-specialism meetings. In contrast, other respondents claim that they are 
spending more time on cross-specialism meetings that do not bring many benefits. In their view, although 
consultation structures have changed, this did not affect their day-to-day patient care practice much, nor did it 
lead to improved integration.

Table 4 Scores for the Patient-Oriented and Process-Oriented Units at Two Points in 
Time

Variable Year Patient-Oriented Process-Oriented

n M St. Dev. n M St. Dev.

Relational Coordination Specialism 2020 21 4.54 0.40 13 4.60 0.44
2022 21 4.61 0.28 13 4.45 0.45

Subscale – Communication 2020 16 4.56 0.37 10 4.65 0.49
2022 16 4.58 0.35 10 4.40 0.41

Subscale – Relationship 2020 20 4.60 0.38 12 4.53 0.50
2022 20 4.65 0.33 12 4.50 0.44

Relational Coordination Unit 2020 21 3.96 0.69 13 3.69 0.46
2022 21 4.03 0.45 13 3.85 0.45

Subscale – Communication 2020 17 3.88 0.72 11 3.77 0.53
2022 17 3.94 0.41 11 3.75 0.57

Subscale – Relationship 2020 19 3.98 0.72 11 3.55 0.48
2022 19 4.16 0.42 11 4.00 0.42

Impact 2020 21 2.48 0.66 13 2.46 0.48

2022 21 2.68 0.49 13 2.23 0.52
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Some respondents also suggest that collaboration is not necessarily linked to the organizational structure. 
Collaboration with physicians from some specialisms goes well, while collaboration with other specialisms is difficult, 
independent of the prevailing structure.

As an oncologist, you are constantly working with all the other medical specialists involved with patients with oncologic 
conditions, and this is reflected in all daily multidisciplinary consultations we have with all these involved colleagues. 
Respondent from a patient-oriented group 

With some specialties cooperation goes very well, with others less so. Respondent from a process-oriented group 

Physicians from patient-oriented units seem mostly positive about the changes made but they see room for improvement. 
They mention that some specialties are assigned to units where they do not fit that well, while others are assigned to 
a specific unit, while they mostly work across units. In contrast, respondents from process-oriented units that responded 
to the open questions seem mostly negative, and even frustrated. They state that they are not being heard enough by 
management and that decision-making power is misallocated. Some even experience the changes as an intervention 
designed by management without really listening to what is needed in practice.

Regarding the units, which is a variation on a theme and in my opinion that has nothing to do with whether you work together 
more efficiently or not, that is again typical managerial thinking. Respondent from a process-oriented group 

Role of the Medical Specialty Group
In the former hospital design, the medical specialty groups played a vital role. In the new design that role might change 
as the structure is no longer built around medical specialties. Only a few respondents see a clearly different role for 
medical specialty groups in the future and suggest that the current role inhibits multidisciplinary collaboration. However, 
these respondents do not define what the new role would be, or how it should be reached. Especially, respondents from 
the process-oriented units emphasize the fact that the medical specialty group is nowadays still the most important entity 
in the provision of care.

The role of the medical specialty group must remain! It is the entity for solving organizational problems as well as problems 
related to medical content in daily work. By remaining organized as a medical specialty group, there is also a good possibility to 
maintain different expertise within a specialty group. Respondent from a process-oriented group 

Similar but more nuanced, respondents from the patient-oriented units emphasize the practical necessity of the medical 
specialty group for quality reviews, education, planning, and connection.

It is good to organize care around the patient. As a result, as a caregiver, you may have more contact with colleagues from the 
care team than with your colleagues from the specialty group. We are not yet ready to abolish the medical specialty group. 
Things like schedules, vacations, and shifts are arranged through the medical specialty group. But things around patient care 
such as protocols, processes, care paths must be arranged by the care team. And that is sometimes quite difficult and takes time, 
needs to be made time for. Respondent from a patient-oriented group 

Improving Cross Specialty Collaboration
While general respondents seem satisfied with the collaboration between different specialties, they do offer suggestions 
for improvement. They especially stress that culture (eg, implicit hierarchy) and underlying structures (eg, quality and 
education) must change to truly focus on multidisciplinarity. Physicians see opportunities for improving collaboration by 
strengthening the relationship between different specialties and creating greater mutual understanding, for example, by 
doing team-building activities or participating in a shift of another specialty. In general, to improve multidisciplinarity 
respondents feel that the voice of physicians is paramount and there should be more room for medical leadership. The 
professionals on the work floor need to be heard as they play a key role in change.

Improving mutual understanding, eg by looking at each other in practice. Respondent from a process-oriented group. 
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Reducing the current tensions between management and medical staff, sometimes a bit of give and take, dialogue rather than 
Discussion, will help to free up energy and time for inter-physician collaboration. Respondent from a patient-oriented group. 

Discussion
Internationally, a shift is seen from hospitals organized around specialties towards more process-based hospitals, focusing 
on patient groups.7,8,15 Two distinct types of units can be distinguished within these process-based hospitals, namely 
patient-oriented and process-oriented units. With the current study, we aimed to generate insights about the effect of the 
introduction of patient-oriented and process-oriented units on multi-specialist collaboration and impact (effectiveness, 
efficiency, and innovativeness). The results of our study as discussed below should be interpreted with caution. First, 
because the study included only one hospital and only 100 physicians per wave. Second, we only look at collaboration 
from the physicians’ point of view.

The qualitative data suggest that mostly physicians in patient-oriented units perceive benefits from an organization 
based on multidisciplinary units. The quantitative results provided some support, but we did not find that the relationships 
with physicians from other specialties improved over time. This might be related to the fact that these physicians already 
worked together intensively.19 However, the qualitative results show that these physicians do acknowledge the relevance 
of the structural changes. Furthermore, they also experience a greater perceived impact (in 2022) than physicians in 
process-oriented units. In the patient-oriented units, physicians from different medical disciplines are grouped together 
around the patients they treat (eg, oncology).11,13 As this involves primarily patients that require a multidisciplinary 
approach, the direct relevance of the new structure for improving quality of care seems clear.30 Therefore, these changes 
are very much in line with physicians’ professional logics and interests.31,32

In contrast, physicians in process-oriented units did experience better relationships with physicians from other 
specialties, as is shown by the quantitative results. In addition, there is an indication that the relationship with 
physicians from their own specialty group also improved. However, that did not result in more perceived impact. 
Also, physicians from process-oriented units noticed few changes since the introduction of the new structure and 
emphasize that they now spend more time on meetings that bring no immediate benefits (qualitative results). In the 
process-oriented units, different medical specialties are grouped together because they are part of similar processes and 
share resources (eg, acute care, planned care).12,13 These structures cater more directly to managerial logics and 
interests related to efficiency, then to professional logics related to quality of care.33 In our view, this could possibly 
explain differences in perceived impact and experienced relevance. In patient-oriented units, there is a clear oppor-
tunity to improve multidisciplinary care (make impact), while in process-oriented units quality of care might not 
necessarily improve, despite more coordination (improved relationships with other specialties) on better use of 
resources.30

The qualitative results of this study also show that despite the need for multi-specialty integration of care, respondents 
still see a significant role for the medical specialty group. The medical specialism is still a delineated group that is 
important for education and training, assessment of quality, specialization, research, and division of work. Through 
historical practices and patterns physicians’ professional identities have also largely been shaped around their medical 
disciplines.33 Many authors agree that these professional identities need to change or expand to support multidisciplinary 
collaboration. Some authors suggest that dissolving the medical specialty group is required for this.19,33 Others suggest 
that medical specialty group can be maintained and serve as solid foundation while opening up to organizational logics of 
multidisciplinarity.34–36

A final important nuance raised by the respondents is that multi-disciplinary cooperation is not only dependent on the 
prevailing structure but also on existing interprofessional relationships. In our earlier studies, we suggested that 
professional domains and autonomy are of influence.37,38 Especially when professional domains (partly) overlap, multi-
disciplinarity can result in a complex situation where professionals experience competition.32 Rivalry might emerge from 
shortages in healthcare personnel and resources, domain conflicts, as well as from unclarity about who is accountable, 
unpredictability of the situation, or lack of common understanding.32,39 In summary, it seems that the intrinsic factor of 
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improving quality of care for multimorbid patients drives physicians towards multidisciplinary collaboration, but external 
factors such as resources and incentives lead to competition.

Limitations
The study presented has its shortcomings, and findings must be interpreted with caution. First, we need to recognize that we 
compare data collected in 2020 and 2022. In the meantime, there has been a pandemic that has put excessive pressure on 
healthcare. Other researchers found the pandemic to have a positive effect on interdisciplinary collaboration across depart-
mental boundaries.40,41 This might have biased our results. Second, despite trying to take into account the limited time of our 
respondents by limiting the number of questions in the questionnaire, reaching out to them multiple times, and rewarding 
participation we are dealing with response rates of 27% (in 2020) and 28% (in 2022), and a sample of n = 34 respondents that 
participated both in 2020 and 2022. Therefore, our results might not reflect all physicians and decrease generalizability. 
Despite the small sample, our sample represents a variety of medical specialties, units, experience on the job, and gender 
representing the diversity of the physician workforce within a hospital. In addition, the average response rate among 
physicians is known to be lower than in other target groups.42 The trade-off between questionnaire length and the use of 
validated items resulted in the use of a relatively small number of items to measure perceived impact. Although impact has not 
been measured in this way before, it presents an acceptable Cronbach's alpha within this study. In addition, to enhance 
interpretation of the results, open-ended responses were used.43,44 These responses provide the opportunity to uncover more 
sensitivities and enrich the interpretation.45 Despite the limitations and recommendations for future research, the strength of 
this study is that it contributes to current scientific and practical debates on integration in healthcare and reveals relevant 
insights on collaboration between physicians from different medical disciplines.

Despite the added value of this study, the debate on integration of care and restructuring is broader than collaboration 
between physicians and offers opportunities for future research on how restructuring within a hospital is embedded in the 
wider healthcare system. For example, will redesign of a hospital affect its connection with primary care institutions, will 
it lead to different reimbursement of physicians, how will it affect competition within and across hospitals, and what can 
medical schools do to prepare students to work in these new structures.

Conclusion
The introduction of patient-oriented units (based on shared patient groups, focus on care trajectories) and process- 
oriented units (based on similar processes, focus on efficiency) has impact and influences inter-physician collaboration. 
Patient-oriented units are perceived positively by physicians, especially in terms of improving multidisciplinary care for 
complex patients. In contrast, process-oriented units show improvements in relationships between physicians but may not 
necessarily have an impact multidisciplinary care. In addition, while emphasizing the need for multidisciplinary 
collaboration, this study highlights the importance of the medical specialty group, which should be seen as 
a necessary condition for education and training purposes. However, given the limitations of the study, including the 
relatively small sample size and research in one single center, the results should be interpreted with caution.
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