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How to implement process-oriented care
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Abstract Dutch hospitals are in the midst of a transition

towards process-oriented organisation to realise optimal

and undisturbed care processes. Between 2004 and 2007,

the University Hospital of Maastricht conducted a case

study implementing process-oriented in-hospital stroke unit

care. The case study consisted of four steps: (1) process

analysis; (2) identification of bottlenecks; (3) setting goals

for process-oriented care, and selection of coordination

measures; and (4) implementation and evaluation. Imple-

mentation of process-orientation via the coordination

measures chosen streamlined the process and led to a better

performance of in-hospital stroke unit care; the length of

stay was reduced from 12 to 7 days, and the percentage of

patients who could not be admitted to the stroke unit was

reduced from 31% to 2%. The implementation of coordi-

nation measures is a useful means of controlling the

activities of the stroke care process from a process point of

view. The coordination measures used will not automati-

cally be applicable to other care processes because of the

specific nature of each care process. Nevertheless, the

general principles of visual representation, bottleneck

reduction, and elimination of waste and uncertainty would

be applicable in many settings.

Keywords Process-oriented organisation �
Process-analysis � Process-control

Introduction

Dutch hospitals are currently in the midst of a transition

towards process-oriented organisation, in order to realise

optimal and undisturbed care processes. Hospitals in the

Netherlands traditionally have a functional structure.

Similar capacities are grouped in departments (units), for

example, surgeons in the surgery department, clinical

chemistry in laboratories, and so on [1]. The task differ-

entiation and specialisation of physicians and, to a lesser

degree, also nurses, is the main reason for the typical

functional organisational design of hospitals [2, 3]. In a

functionally organised hospital, each department strives to

optimise its level of functioning, but is unable to integrate

its services to best meet the needs of patients [4], i.e. one

department is not able to tune its processes to those in other

departments. In a process-oriented organisation, processes

are mapped so that task responsibilities are described with

a focus on processes. In organisation of this type, func-

tional borders are crossed, and all members of different

departments are encouraged to collaborate and achieve

common goals [5].

There are two ways to implement process-oriented

organisation of care: (1) implementation of coordination

measures (such as care programs), or (2) clinical direc-

torates [3, 5]. In the former, horizontal processes are placed

on top of the existing vertical structure, without changing

the functional organisation [5]. The implementation of
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clinical directorates, on the other hand, requires changes in

the hospital structure. Clinical directorates are intermediate

organisational arrangements through which certain parts of

larger hospitals are managed. The hospital organisation is

then divided into multidisciplinary organisational units,

bringing together physicians, nurses, paramedical, admin-

istrative, and clerical staff. These multidisciplinary

organisational units handle a business process as compre-

hensively as possible and have relatively few

interdependencies with other clinical directorates. With

both strategies, it is necessary to overcome the functional

division of labour [3, 6].

Until now, the implementation of process-oriented

organisation of care in Dutch hospitals has been limited to

the implementation of coordination measures. The imple-

mentation of directorates is hampered by, for example, (1)

political and ethical obligations, which prevent hospitals

from deleting services, and focussing on strategically

important services with the same freedom as firms in other

industries [3]; and (2) physicians’ strong orientation to

professional values and their commitment to developing

the power and prestige of their profession, which often

conflicts with managerial goals associated with process-

based organisation [3].

The introduction of process-orientation in a function-

alistic structure is complex. In a functional structure, the

organisation of care delivery focuses traditionally only on

certain elements of care rather than the whole care pro-

cess. The result is a very complex system of flows and

queues. There are many interactions between workplaces,

and therefore many transfers occur. As a consequence,

the throughput times of patient flows are unpredictable,

and the quality of care is less then optimal [4]. In order

to implement process-oriented care in a functional

structure, management and health-care professionals must

handle an additional focus: besides their focus on opti-

mising unit performance, they also need to focus on the

control of care processes across hospital units. To opti-

mise unit performance (utilisation of resources within

units), care demand and care delivery have to be adjus-

ted. To maximise the control of care processes, waste in

the patient flow over functional borders of separate units

must be eliminated. Waste can be considered as activi-

ties, such as waiting and movement of staff and patients,

that do not add value to a care process [7]. To maintain

focus on both these aspects, management and health-care

professionals have to find the appropriate trade-off

between optimal unit performance (utilisation of resour-

ces within units), and the level of service provided to

stroke patients (short waiting time for diagnostic tests or

consultation with other medical specialties, and through-

put times).

In this article, we report on a case study of the imple-

mentation of process-oriented care using coordination

measures for an in-hospital stroke unit.

Case study: process-oriented in-hospital stroke care

In 2004 the University Hospital Maastricht (UHM) decided

to implement process-orientation for stroke patients in

order to adjust their services to the needs of these patients

and to optimise the organisation of in-hospital stroke unit

care. At that time the average length of hospital stay (LOS)

for stroke patients was 12 days, which, according to the

management of the department, surpassed the optimal

LOS. According to the management of the department, the

reason for this was a lack of process-orientation, resulting

in poor adjustment of care delivery to the needs of the

patients and inefficient use of hospital resources [8]. The

importance of well organised stroke care at a specialised

hospital ward (stroke unit) has been highlighted by several

studies [9–12]. Admission to a stroke unit leads to

improved health, functional outcomes, and survival [9, 13].

In contrast to awareness of the qualitative components of

effective stroke unit care, less attention has been paid to the

operational management of stroke unit care. Little is

known about effective measures that could control the

whole care process from a process point of view, simul-

taneously optimising the efficiency of the departments

involved.

In the case of in-hospital stroke care, the hospital is

confronted with an acute care demand. Over 70% of

stroke patients are admitted to hospital in the acute phase,

resulting in uncertainty about the type and extent of care

needed. This requires that the hospital has spare (reactive)

capacity. Besides uncertainty over arrival times, the type

of care needed by patients at the stroke unit is also

complex due to the multitude of co-morbidities, which in

turn requires the involvement of several medical spe-

cialties and paramedical disciplines. The uncertainty and

complexity of care for stroke patients complicate the

adjustment between care demand and care delivery. In the

case of process-orientation this adjustment will also be

dependent on the collaboration between several depart-

ments, all of which are involved in delivering care to

stroke patients (neurologists, diagnostic capacities, and

allied health care professionals such as occupational

therapists and physiotherapists). The central idea of pro-

cess-orientation is, after all, the optimisation of patient

flow over the functional borders of the separate units

involved. In this study, we explored the possibilities of

implementing process-orientation using coordination

measures.
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Methods

In order to implement process-orientation for care in an in-

hospital stroke unit, we used a time-series design consisting

of four steps:

1. process-analysis,

2. identification of bottlenecks,

3. setting goals for process-oriented care and selection of

coordination measures to realise process-oriented care,

4. implementation of coordination measures and evalua-

tion of effects.

Each of these steps is discussed in more detail below.

Step 1: Process-analysis

In 2004 we undertook a process-analysis of the stroke care

process. Our retrospective analysis was confined to patients

admitted to the UHM between June and December 2003.

These patients were selected retrospectively from the

stroke service database of the UHM. Analysis of the

existing care process comprised several steps:

(a) analysis of the UHM protocol and guidelines of the

Dutch Institute for Healthcare Improvement (CBO)

for stroke treatment [14],

(b) observation of the care process and structured inter-

views with the care providers involved,

(c) a quantitative description of the processes based on

the records of stroke patients.

We collected the following demographic data on all

included patients: age, sex, stroke type [based on the

international statistical classification of diseases 9th revi-

sion-ICD-9-cm [15]: ischemic stroke (ICD-9-cm 434.9,

435, 436) and intracerebral haemorrhage (ICD-9-cm 431)],

length of stay (time period between admission and dis-

charge, in days), ward of admission (stroke unit or other),

and discharge destination (home, nursing home, rehabili-

tation facility). The medical files, the hospital patient

information system, and paramedical administrations were

checked for the activities listed to determine whether these

took place according to protocol. For each diagnostic test

or therapeutic activity we determined the day of request

and day of performance. We calculated the average time

between request and performance. The interrelationship

between the day of multidisciplinary meeting and LOS

was computed per discharge destination with Spearman’s

correlation coefficient. We visualised the average care

process in a Gantt chart—a graphical representation of the

duration of tasks against the progression of these tasks

[16] that aids understanding of the workflow in the stroke

care process.

Step 2: Identification of bottlenecks

The performance of the in-hospital care process of stroke

patients before the redesign was determined by comparing

treatment protocols according to the UHM protocol and

Dutch stroke guidelines [14] with actual patient treatment

schedules obtained from patient records. We also examined

whether all required actions were taken, and elucidated

time intervals between these actions.

Step 3: Goals for process-oriented care and selection

of interventions

We evaluated the identified bottlenecks with all health care

professionals, including allied health workers, with the

objective of improving patient flow in in-hospital stroke

care in order to deliver optimal care. From an operations

management point of view, optimal care can be delivered

only with the right trade-off between optimal unit perfor-

mance (utilisation of resources in individual units) and the

service level provided to stroke patients (short waiting and

throughput times).

Step 4: Implementation of redesign and evaluation

of effects

In January 2006 the redesigned stroke care process to

realise process-oriented care was implemented. Process-

analysis and selection of interventions took a long time

because many different health care professionals were

involved in the process and the implementation of the

process-orientation meant a shift in responsibilities for

some of the professionals involved. Also, staff education

was needed, which again took time.

Retrospective analysis to determine the performance

after redesign was performed for patients admitted to the

stroke unit of the UHM between January and April 2006.

The length of this interval was limited to 4 months for

practical reasons. Demographic data from all included

patients were gathered. First, demographic data (sex, age,

and diagnosis) were compared with independent samples

by t-test. Next, we compared the performance of the care

process for stroke patients before and after implementation

of process-oriented care. Data concerning the LOS of

patients admitted before and after the redesign were com-

pared with the Mann–Whitney U test.

Results

The following sections present the results of the case study

according to the four steps of the time-series design.
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Step 1: Process-analysis

We included 100 stroke patients. Table 1 shows the

demographic data of the population studied. The average

age was 74.0 years [standard deviation (SD) 9.5 years],

56% were male, 85% had an ischemic stroke, and 15% an

intracerebral haemorrhage. The length of stay varied from

3 to 33 days, with the average length of stay being

12.0 days (SD 6.3 days). Due to shortage of capacity on

the stroke unit, 31 patients were initially admitted to a non-

specialised ward of the UHM and subsequently transferred

to the stroke unit.

The frequency of application of diagnostic examinations

and consultations are shown in Table 2. The care process

starts in the emergency unit. After history taking, physical

examination, standard blood testing, ECG, and brain CT-

scan, patients are usually admitted to the stroke unit but in

some cases first to another ward (all within the first 24 h).

The rehabilitation process, which includes mobilisation,

physical therapy, occupational therapy, and speech therapy,

starts in the following days, and additional examinations

take place on average on day 4, having been requested on

day 2.

The Gantt chart of the existing care process (Fig. 1)

shows at least 3 days in hospital in which relatively little

activity takes place. These are not clinically necessary

‘watch and wait’ periods. This suggests that the hospital

stay could be reduced by at least these 3 days in the case of

stable patients.

Required diagnostic tests—serum, cholesterol, blood

testing, and chest X-ray—were not performed in 20 and

34% of cases, respectively. In the case of chest X-ray,

neurologists considered the protocol to be outdated [8]. The

duration of the hospital stay of patients discharged to their

own home correlated positively with the number of days

between day of admission and discussion in a multidisci-

plinary meeting (Spearman’s rank correlation coefficient

0.33, n = 37, P = 0.05). Length of hospital stay of

patients discharged to other care facilities was not affected

by the number of days between admission and discussion

in the multidisciplinary meeting. Patients waiting for

placement in a rehabilitation facility or nursing home had

an extended stay in hospital (3–8 days). The number of

days without medical or diagnostic intervention (with the

exception of treatments such as occupational therapy) is

higher (3–9 days) for the latter patients than for patients

who were discharged to home.

Step 2: Identification of bottlenecks

Analysis of existing performance helped identify four main

bottlenecks for optimal organisation. The first bottleneck is

a lack of bed capacity on the stroke unit. One-third of our

patients could not be admitted to the stroke unit. Patients

spending over 5 days in a non-specialised ward resided

significantly longer in hospital (Mann–Whitney U test:

Z = -2.9, P \ 0.05). A more efficient organisation of

hospital stay in the stroke unit may result in treating more

patients at the stroke unit, and so reduce the use of non-

specialised wards. Unnecessary delays in requesting orders

for diagnostic procedures, and waiting times for diagnostic

tests and consultation by allied health professionals form

the second bottleneck. When a patient has been admitted,

orders for all standard procedures should be written

immediately by the neurologist. Yet, in reality, making

these requests takes an average of 3 days. The low fre-

quency of the multidisciplinary meeting (once a week)

causes an increase in the length of stay for patients that will

be discharged to their homes. Finally, there are waiting

times for admission to rehabilitation and nursing facilities.

Step 3: Goals for process-oriented care

and identification of coordination measures

We evaluated the four main bottlenecks with the objective

of improving patient flow of in-hospital stroke care in order

to deliver optimal care characterised by an appropriate

trade-off between optimal unit performance (utilisation of

resources in the units) and the level of service provided to

stroke patients (short waiting and throughput times). In our

case, the bed capacity of the stroke unit was a significant

bottleneck. On the other hand, waiting times for diagnostic

procedures and nursing facilities increase the LOS in

hospital. In order to decrease the LOS and to eliminate

waiting times as much as possible, transfer from the hos-

pital to a nursing facility also had to be subject to

improvement. The health care professionals involved set

the following goals for the implementation of process-

orientation: (1) an average LOS in the UHM of 5 days, and

(2) less than 5% of all stroke patients having to be admitted

Table 1 Characteristics of patients included before and after imple-

mentation of process-orientation

Before (2004) After (2006)

Number of patients included 100 51

Intracerebral haemorrhage (%) 15 (15) 7 (14)

Ischemic stroke (%) 85 (85) 44 (86)

Sex (number)

Men (%) 56 (56) 25 (49)

Women (%) 44 (44) 26 (51)

Average age (SD) in years 74.0 (9.5) 73.6 (12.9)

Length of hospital staya

Average (SD) in days 12.0 (6.3) 7.3 (5.1)

Range in days 3–33 1–30

a Total duration of hospital stay
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to a non-specialised ward in case of capacity shortage on

the stroke unit. The following coordination measures were

selected in order to achieve these goals:

• Use of an updated protocol for patients admitted to the

stroke unit, with clear instructions for standard diag-

nostic procedures and procedures on request. The chest

X-ray was dropped as a standard activity, as this

procedure is no longer considered best practice.

• Outsourcing of allied professional assessment to the

rehabilitation unit of a nursing facility in order to

eliminate waiting times for this assessment and treat-

ment in the UHM, and duplication of care delivery by

the UHM and the rehabilitation unit for stroke patients

at a nursing facility or rehabilitation centre. As soon as

patients are stabilised, they will be transferred to the

nursing rehabilitation unit of a nursing facility, in order

to begin assessment and rehabilitation as quickly as

possible. In the UHM patients receive allied healthcare

professional care on demand. In this way patients do

not have to wait for placement in a nursing facility, they

have direct access.

• Simplification of discharge planning. The weekly

multidisciplinary meeting has been removed from the

agenda in the UHM because of the delaying effect.

After redesign, continuous monitoring of the patient is

performed by the neurologist (in consultation with all

involved disciplines) to assess the patient’s condition

and decide on discharge to a rehabilitation unit of a

nursing home. Care delivery in the rehabilitation unit is

attuned to the needs of the stroke patient. Patients

whose condition allows it, will be discharged directly to

their home.

The redesign of the care process is illustrated in Fig. 2.

Performance was determined by measuring the out-

comes of the care process on the following formulated

goals, which acted as proxies for optimal unit performance

and the level of service provided to stroke patients: (1)

LOS in the UHM, and (2) percentage of stroke patients

Admission

Cardiologist
mean 2, 

range 0-10

Carotid 
ultrasound

mean 1, 
range 1-11

Speech 
therapy
mean 1, 

range 0-5

Chest 
X-ray

mean 3, 
range 0-4

Rehabilita-
tion medicine

mean 2, 
range 0-17

Occupational 
therapy 
mean 4, 

range 0-10

Physical 
Therapy
mean 4, 

range 0-10

Discharge

Physical 
Therapy
mean 4, 

range 0-10

Brain CT 
scan

mean 1, 
range 1-2

Standard 
blood testing

mean 0, 
range 0-0

ECG
mean 0, 

range 0-1

Brain CT 
scan

mean 0, 
range 0-2

Serum 
cholesterol

mean 4, 
range 0-17

Physical 
Therapy 
mean 4, 

range 0-10

Multi-
disciplinary 

meeting
mean 4, 

range 0-8

24-hour ECG
mean 6, range 2-12

Echocardio-
graphy
mean 7, 

range 1-16

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11

Home

Nursing 
home

or 

Rahabilita-
tion clinic

University Hospital Maastricht

Fig. 1 Time path of care process of 100 consecutive stroke patients admitted to the stroke unit of University Hospital Maastricht (UHM).

Indicated are the average time (in days) and ranges between admission and performance of each activity
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initially admitted to a non-specialised ward. These per-

formance indicators were chosen because they oblige the

professionals involved to work together as a group. If they

do not cooperate, stroke care will not be optimised and

waiting times will not be reduced, and consequently there

will be no reduction in LOS.

Step 4: Implementation of redesign and evaluation

of effects

Between January and April 2006, 51 patients were included

in the study to assess the effect of the redesign. The

average age was 73.6 years (SD 12.9 years), 49% of these

patients were male, 86% of the patients suffered an

ischemic stroke and 14% had a intracerebral hemorrhage

(Table 1). There were no significant differences in demo-

graphic data of patient groups in both periods (age, t-test:

t = 0.22, df 149, P [ 0.05; sex, t-test: t = 0.58, df 149,

P [ 0.05; diagnosis, t-test: t = 0.21, df 149, P [ 0.05).

Table 3 shows the results of performance indicators of

the care process before and after implementation of the

coordination measures. The LOS of patients admitted after

the redesign varied from 1 to 30 days (average 7.3 days,

SD = 5.1 days). After exclusion of three patients that were

explicitly indicated for nursing home care, the average

length of stay was 6 days. The length of stay of patients

admitted to the stroke unit was significantly shorter after

implementation of the coordination measures (Mann–

Whitney U test: Z = -5.0, P \ 0.01). Only one patient

had to be admitted to another ward because of a lack of

capacity on the stroke unit. This was significantly fewer

compared to the number of patients admitted to non-

specialised ward before the redesign (t-test: t = 8.0,

degrees of freedom 149, P \ 0.01).

Discussion

In this study we explored the possibilities of implementing

process-orientation for care in an in-hospital stroke unit

Admission

Cardiologist

Carotid 
ultrasound

Speech therapy (treatment)

Chest 
X-ray

Discharge

Brain CT 
scan

Standard 
blood testing

ECG

Brain CT 
scan

Serum 
cholesterol

24-hour ECG

Echocardio-
graphy

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 t/m 9 Day 10 Day 11

Physical therapy (treatment)

Occupational therapy (treatment)

Home

Rehablilitation 
unit for 

assessment/ 
revalidation

Paramedical 
asessment and 

treatment 

Multidisciplinary
meeting and 

dismissal
planning 

(decision taken on 
day 5, 28 and 56 

of stay)

Discharge

No discharge
Nursing home 

or home for the 
elderly

Home (with home 
care)

University Hospital Maastricht Rehabilitation unit of a nursing home 

Fig. 2 Redesign of the care process of stroke patients admitted to the UHM stroke unit

Table 3 Performance of stroke care process in the UHM before and

after implementation of process-orientation

Before

(2004)

After

(2006)

Significance

level

Average length of stay

(SD) in days

12.0 (6.3) 7.3 (5.1) P \ 0.01

Percentage of patients

admitted to a non-

specialised ward

31 2 P \ 0.01
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using coordination measures. In process-oriented care, the

performance of the whole care process is reviewed. To

maximise performance of a care process from the point of

view of process-oriented care, waste (defined as unneces-

sary steps in the care process) had to be eliminated [4, 7].

Besides optimising the level of service provided (short

waiting and throughput times), we also needed to take the

unit performance into account, since process-oriented care

was to be implemented in a functionally organised hospital.

In this case study, implementation of coordination mea-

sures led to better performance of in-hospital stroke unit

care in terms of LOS (throughput time) and the number of

patients that could be admitted to the stroke unit. Although

the chosen process performance indicators (LOS, number

of patients admitted to non-specialised wards) are perhaps

not the best proxies for process-orientation, we conclude

that the coordination measures applied here were useful in

coordinating the activities of the stroke care unit from a

process point of view for several reasons.

Firstly, standardisation of the in-hospital stroke care

process facilitated the decision-making process by making

clear which medical and diagnostic procedures were

required by each patient and by whom these had to be

performed in the care process. This led to better control of

the in-hospital stroke care process in time. As a conse-

quence, less flexibility in terms of spare capacity was

needed, thus optimising unit performance.

Secondly, the transfer of allied professional assessment

and treatment to the rehabilitation unit of a nursing facility

reduced waste caused by duplication of work and unnec-

essary waiting times for allied professional assessment and

treatment in the UHM. Besides the reduction of waste, it

simplified the planning process and made clear which

aspects of care were the responsibility of the specialist

services.

In addition, the fact that the number of patients that

could be admitted directly to the stroke unit increased after

implementation reduced the complexity of planning of the

care process and increased the quality of care, since

admission to a stroke unit leads to improved health, func-

tional outcomes and survival [9]. The reduction in the

number of patients admitted to non-specialised wards also

eliminated waste from the process because professionals no

longer had to walk to the other side of the hospital to care

for their patients.

We showed that application of the described coordi-

nation measures contributed to both the adjustment of care

demand and care delivery, as streamlining of the process

reduced uncertainty and complexity. Uncertainty and, as a

consequence, the need for flexibility are reduced by

making the process more transparent. Complexity is

reduced by standardisation and reducing waste. Care

activities are now delivered in a more integrated manner.

Furthermore, it would appear that all involved profes-

sionals now see their care delivery as part of a care

process. This means that they have shifted their focus from

optimisation of performance of their unit to improving

process performance overall.

Although this study was quite time-consuming, all steps

taken were considered essential. Visualising the care pro-

cess in Gantt charts creates a sense of urgency among the

involved professionals to streamline processes because

they can actually see what is happening with the patient

during their hospital stay.

Limitations of our study include the fact that the pro-

cess-analysis and evaluation of effects did not take place at

the same time of year. Seasonal factors could have influ-

enced our results. Also, the fact that the time span between

process-analysis and evaluation of effects was quite long

for organisational reasons could mean that changes in

hospital personnel or other changes in hospital practice

could have taken place and influenced our results. How-

ever, we do not consider that these limitations biased our

results as we described the process in both periods in detail

and were not aware of any changes in the hospital process

other than those initiated by our study.

Conclusion

The present case study demonstrates that process-orienta-

tion using coordination measures can be implemented for

in-hospital stroke unit care, and can improve performance

by reducing the uncertainty and complexity of this type of

care. The method used to decide which coordination

measures are needed could be applied to other patient

groups. The coordination measures that the UHM has taken

to optimise in-hospital stroke care will not be automatically

applicable to other care processes because of the specific

components of each care process. However, the general

principles of visual representation, bottleneck reduction,

and elimination of waste and uncertainty would be very

useful in many settings.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.
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