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a b s t r a c t

Purpose: To describe the ServiceBlueprint model as a suitable method of service management in clinical
medicine using the example of the routine clinical setting of a radiological department.
Materials and methods: ServiceBlueprinting is a concept for the analysis, visualization, and optimization
of service processes. To investigate whether the model will also provide a suitable representation of
medical services, particularly the provision of radiological services, ServiceBlueprints were created for
the modality computed tomography (CT). To this end, an independent observer analyzed the workflow
of 40 consecutive CT examinations.
Results: The ServiceBlueprint provided an analysis of the status quo of the service processes in CT imaging
modality. Weak points in the processes thus became immediately apparent. The model could also be used

for personnel management in that it helped to define the roles of staff members from different categories
in the value-added process. It served as a basis for the implementation of quality management systems
according to Total Quality Management (TQM) and DIN-EN-ISO-9001:2000.
Conclusions: The ServiceBlueprint model is a service management concept that is also suitable to visualize
medical service processes in routine clinical settings like in a radiology department and has a multifarious
potential in process optimization, implementation of quality management systems, and human resources

management.

. Introduction

With increasing financial pressure on healthcare institutions,
spects of cost efficiency are becoming a concern besides service
uality. In most developed nations, the introduction of reimburse-
ent based on diagnosis-related groups (DRGs) is one of the factors

hat have led to fiercer competition among providers of medical
ervices, forcing them to optimize their organizational structures.
adiological services can be crucial for the smooth operation of
he clinical departments in a hospital since the diagnostic informa-
ion provided by radiologists often has a decisive impact on further
atient management. Improvements in the provision of radiolog-

cal services therefore often have beneficial effects on the clinical
pecialties referring patients for radiological examinations.

In the past, attempts were made to optimize workflow in
iagnostic and interventional radiology by applying proven meth-
ds from business management and engineering sciences such as
Please cite this article in press as: Maurer MH, et al. ServiceBlueprintin
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oncepts from industrial manufacture or the services sector to orga-
izational processes in the hospital. More specifically, different
ethods of process management such as process simulation and

etwork planning techniques were used [1–3]. The aim of apply-
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ing such methods was to improve workflow by optimally utilizing
equipment and shortening treatment duration, which has become
a necessity in the medical sector in response to decreasing finan-
cial means [4–6]. However, before processes can be restructured
by applying methods of process management, it is necessary to
document existing structures and workflow. Written or possibly
visual documentation of workflow is often also a prerequisite for
the certification or recertification of quality management systems
or if one strives to provide services in accordance with Total Quality
Management guidelines [7–10].

ServiceBlueprinting is a method for analyzing, visualizing, and
optimizing service processes and the individual steps involved
in rendering a service. The method was originally developed for
service management [11,12] and can be used to map out all
activities involved in providing a service in terms of chronologi-
cal sequence and in terms of interaction between customers and
providers.

The purpose of this article is to show that ServiceBlueprinting
can also be applied to clinical medicine. The authors first provide a
concise general description of the model to then show how it can be
g as a service management tool in radiology. Eur J Radiol (2010),

used in diagnostic radiology using computed tomography (CT) as a
widely used diagnostic tool for illustration. The emphasis is on how
the workflow in providing CT examinations differs for inpatients
and how the differences can be analyzed and evaluated using the
ServiceBlueprint model. The results documented using the model
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Fig. 1. Overview of the levels of the ServiceBlueprint Model.

ill then be discussed to illustrate how daily clinical practice can
enefit from ServiceBlueprinting.

. Materials and methods

.1. The method of ServiceBlueprinting

ServiceBlueprinting was introduced in the 1980s by Shostack
11] and Kingman-Brundage [12] as a process control technique for
ervices. For display of the steps involved in rendering a service, a
erviceBlueprint combines the visual representation of industrial
anufacturing processes with blueprints of floor plans mapping

he movements of customers. The ServiceBlueprint represents the
nal stage of development of the model and also allows distinguish-

ng between autonomous and integrative provision of services
13]. ServiceBlueprinting comprises two steps: first, all activities
nvolved in a service process are identified and represented in
hronological order. Second, all activities identified are assigned
o one of the five levels of the model, each of which represents a
ifferent degree of closeness between the provider and the cus-
omer/patient. In the following we explain the five levels of the

odel for a radiological department (see Fig. 1).
The so-called line of patient interaction1 separates provider

ctions from patient actions. The latter comprise all activities to
e carried out by the patient such as appearing in the radiological
epartment with a valid referral note, compliance while an exami-
ation is being performed with a radiological modality, and leaving
he department with the images and the radiologist’s report.

Provider activities are divided into four levels. The line of visi-
ility separates onstage activities, which are visible to the patient,
rom backstage activities, which are not visible to the patient. Activ-
ties by contact persons are visible onstage activities such as the
cceptance of the referral note by the staff at the reception desk.
owever, if the person at the reception desk leaves the room to
heck the availability of a modality or to ask about current wait-
ng time, he or she is performing a backstage activity, which is not
isible to the patient.

The line of internal interaction separates backstage activities
rom support activities, which are performed by other staff mem-
Please cite this article in press as: Maurer MH, et al. ServiceBlueprintin
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ers, who do not directly interact with the patient. An example of
support activity is the typing of the report dictated by the physi-

ian and is likewise not visible to the patient. A typist usually has
o patient contact.

1 The term used in the model is line of customer interaction. Here and elsewhere
e use the term patient instead of customer since this article deals with the appli-

ation of service blueprinting to the provision of medical services.
 PRESS
f Radiology xxx (2010) xxx–xxx

The line of order penetration separates the activities prompted
by direct patient interaction from activities carried out at the
provider’s facility that are unrelated to the provision of a specific
service. All activities above this line are directly related to patient
interaction, while the activities below the line can be planned inde-
pendently.

The line of implementation separates the activities below the
line of penetration into preparation activities and facility activi-
ties. The former comprise activities directly related to a service
to be provided such as setting up work schedules for physicians
for the different imaging modalities of the department or getting
ready sterile materials before an interventional procedure. Facil-
ity activities occur logically and chronologically before preparation
activities. Examples are the purchase of catheter kits, the acquisi-
tion of equipment, and the hiring of physicians.

2.2. ServiceBlueprinting in a radiology department

The ServiceBlueprint model was tested for its suitability
for analyzing the workflow of the routine clinical provision of
medical services in a radiological department. Altogether, 40
patients referred to our department for an outpatient diagnostic
CT examination were accompanied by a radiologist through-
out the procedure. The accompanying radiologist documented
all activities involved in the procedure from the arrival of
the patient at our department until he or she left again after
completion of the examination. In addition, the technologist
responsible for the CT scanner was interviewed regarding the
steps necessary for maintenance of the equipment and the prepa-
rations necessary for the different types of CT examinations
available.

All steps from the patient’s perspective and the staff’s per-
spective were documented in ServiceBlueprint forms for each of
the 40 patients accompanied during their CT examinations. The
blueprint was created by assigning all activities to one of the
five levels outlined above. This was done according to the degree
of interaction between patient and staff and taking into account
the chronological sequence of the steps. In this way, the CT rou-
tines and the points of contact between patients and staff were
visualized.

3. Results

3.1. An example of using the ServiceBlueprint model in computed
tomography

In the following we give a detailed example of a Service-
Blueprint created for an outpatient CT scan. A chronologic overview
of the activities of the patient, the physician, and other staff of the
radiologic department is given in Table 1. A patient with a com-
plicated lower leg fracture is referred for a control CT scan to a
radiological department by his treating orthopedic surgeon (see
ServiceBlueprint in Fig. 2). The patient enters the department and
reports to the receptionist (patient activity at the line of interac-
tion). Following registration, the patient is asked to sit down in the
CT waiting area. The radiologist checks any previous examinations
and the indication for the scheduled CT scan (backstage activity of
patient contact person). Next, the patient is asked into the CT scan-
ner room, and the physician informs the technologist about the CT
scan to be performed. The technologist explains the procedure to
g as a service management tool in radiology. Eur J Radiol (2010),

the patient and positions him on the scanner table (onstage activity
of a staff member with patient contact). The technologist plans the
CT scan on the computer and runs the scan. The resulting image
data set is transferred to the physician’s workstation (backstage
activity of staff member with patient contact). Following the exam-

dx.doi.org/10.1016/j.ejrad.2010.05.008
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Table 1
Process steps of a computed tomography examination.

Activity, consecutive
number

Description

1 Patient enters the department of radiology
2 Registration
3 Patient walks to waiting room
4 Physician checks case history, previous

examinations and current indication
5 Patient enters CT scanner room
6 Technologist explains the procedure and

positions patient on scanner table
7 Technologist plans and runs the scan
8 Patient leaves CT scanner room and waits for

image printouts
9 Physician interprets exam and dictates a report

10 Technologist prints out images
11 Physician discusses the findings with patient

and hands him the images
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if a patient knows what he or she is expected to do to contribute to
optimal results and will also help smooth workflow [13].
12 Patient leaves the department of radiology

nation, the patient is asked to wait for the printouts of the images
hile the physician interprets the images and, if available, com-
ares the findings with prior examinations and then dictates the
eport. Finally, the physician briefly discusses the findings with the
atient and hands him the images (onstage activity of staff member
ith patient contact). The patient leaves the department.

All of the above-described activities in the example are part of
he visible and nonvisible activities of staff members with patient
ontact (receptionist, technologist, physician). Additional activi-
ies that are necessary for performing a CT examination are the
alibration of the CT scanner, which is done every morning, the
lacement of fresh sheets on the scanner table, and, in case a
ontrast-enhanced scan is performed, the preparation of the injec-
or for intravenous contrast medium administration. Cleaning of
he CT scanner before an examination is another preparation activ-
Please cite this article in press as: Maurer MH, et al. ServiceBlueprintin
doi:10.1016/j.ejrad.2010.05.008

ty. Facility activities preceding the preparation activities include
he ordering of contrast media or training of technologists for run-
ing CT scans.

Fig. 2. Example of a ServiceBlueprint: path of an out-patient
 PRESS
f Radiology xxx (2010) xxx–xxx 3

4. Discussion

4.1. Role of ServiceBlueprinting for the routine clinical setting

ServiceBlueprints have different uses. The creation of a Service-
Blueprint makes it clear that the rendering of a service is a process.
Applied to the workflow in a radiological department, it becomes
apparent that a CT scan involves more than the activities actually
performed while the patient is present. The accurate observation
of all activities involved in the rendering of a given service for the
creation of a blueprint uncovers all indirectly involved activities,
i.e., preparation and facility activities, making the whole process
more transparent.

The entire process can then be checked for completeness, which
often already reveals disharmonies, sources of error, and friction
loss in an established routine. In this setting, a ServiceBlueprint can
be used as a basis for making changes to streamline workflow. Our
analysis has shown that the procedures for performing CT exam-
inations in outpatients and inpatients are different, especially in
terms of complexity and staff involvement. The differences in the
blueprints for these two patient groups suggest that staff and equip-
ment can be utilized more efficiently by identifying homogeneous
patient groups for whom more or less standardized examination
strategies can be defined. This might result in assigning different
time slots for CT examinations of outpatients and inpatients.

The visualization of workflow by means of ServiceBlueprinting
can also be used as a tool for personnel management. A structured
visual display of an entire service process can help illustrate the
role and tasks of each staff member in the value chain. This may
be an incentive for staff to assume more responsibility for fulfilling
their tasks; and newly employed co-workers will find it easier to
identify their role in the whole process.

Finally, visualization of process steps also facilitates involve-
ment of patients in the process. Compliance is likely to improve
g as a service management tool in radiology. Eur J Radiol (2010),

All existing working routines and procedures need to be mapped
out and then reconsidered to finally identify the potential for
improvement when implementing a quality management system

through a radiology department for a CT examination.

dx.doi.org/10.1016/j.ejrad.2010.05.008
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7,8]. These steps are also necessary when structures, processes,
nd results of a service are reorganized with the aim of continual
uality improvement in the framework of Total Quality Manage-
ent [14,15]. If blueprints have already been built for the different

ervices provided by a radiological department, these can be used
n the process of implementation and only few changes are nec-
ssary. A blueprint can also facilitate the process of recertification
ecause, if a blueprint is available, it only becomes necessary to
heck whether there have been any changes in process organi-
ation compared to an earlier period for which certification was
btained.

Besides the mere graphic display of processes, there have been
arly efforts to optimize the examination procedures in order to
mprove cost and process efficiency of radiological departments.
hea et al. [4] reported the beneficial effects of changing the work-
ow in the conduct of CT examinations. Also used were methods of
rocess management such as network planning techniques (e.g.,
ritical Pathway Method, CPM; Program Evaluation and Review
echnique PERT) [1,2]. However, when trying to apply established
ethods of process management to clinical patient management

nd using computer-aided process management systems, one has
o be aware of the greater complexity of hospital procedures [1].
ne important factor contributing to the complexity of patient
anagement is the fact that patient care is much less amenable

o standardization than industrial manufacturing processes. On the
ontrary, it is often even necessary to tailor an examination to the
ndividual patient’s situation. This means that a diagnostic exam-
nation cannot be fully planned and standardized; nevertheless,
erviceBlueprinting may be a suitable tool for establishing a very
eneral outline of the workflow. However, a ServiceBlueprint dif-
ers from various instruments of process management in that it
oes not allow bottleneck analysis, i.e., identification of the most
requently used process step, which may possibly limit the over-
ll procedure. Another drawback is that ServiceBlueprinting allows
nly a limited temporal analysis and verification of the entire pro-
edure in terms of a critical pathway.

Nevertheless, a temporal component can be integrated into a
erviceBlueprint to some extent by arranging the steps involved
n rendering a service along a timeline before they are assigned
o the five levels distinguished by the model [13]. The duration
f each step can be measured, for example the time of contact
etween physician and patient during an ultrasound examination
r for discussion of the findings following a CT scan.

Since it is desirable to minimize the time required for each step,
ne can next test alternative workflows to achieve this aim. As in
rocess management, it is not the aim to achieve the mathematical
ptimum in terms of duration but an approximation by repeated
mplementation of small changes in the working routine.

Finally, patient satisfaction with a medical service can be mea-
ured on the basis of a ServiceBlueprint. The so-called Sequential
ncident Technique [16] can be used to question patients about
heir positive and negative experiences regarding individual pro-
ess steps. This is done by the provider mentally going through the
Please cite this article in press as: Maurer MH, et al. ServiceBlueprintin
doi:10.1016/j.ejrad.2010.05.008

ndividual steps of a service process with a customer and recording
is or her experiences and emotions. Applied to measure satisfac-
ion of a patient with a radiological service, this means that the
ay the patient experiences the quality of the service is followed

nd recorded in detail along his or her path through the depart-

[

[
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ment. In addition, the Critical Incident Technique [17] can be used
to ask open-ended questions regarding those aspects of the whole
procedure they experienced as particularly positive or negative.
The “critical” incidents identified in this way can directly lead to
changes in or confirmation of existing procedures.

5. Conclusions

Efficient resource utilization is gaining in importance in an era
of increasing financial pressure on healthcare institutions. Ser-
viceBlueprinting is a service management model that can also be
applied to streamline workflow in the rendering of medical ser-
vices. The model facilitates the documentation, visualization, and
analysis of clinical diagnostic and therapeutic procedures with the
option of restructuring and optimizing existing routines. Applica-
tion of ServiceBlueprinting to CT examinations in a radiological
department has shown that the patient’s status has a decisive effect
on differences in workflow and should therefore be used as a basis
for defining different patient groups for an efficient reorganization
of procedures. Moreover, ServiceBlueprints can also be used as a
basis for the implementation of quality management systems or
for personnel management.
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