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Introduction of clinical information systems (CIS) in
healthcare has led to new designs from paper-based
systems to computer-based systems, promising quality of
patient care and reduction of medical errors.1 The new
designs require changes in existing workflows in patient
care and communications among clinical staff 2 because
designing CISs outweighs the mere construction of
technological artifacts.3,4 The changes often give rise to
confusion and lead to inefficient and ineffective clinical
practices.3 Within the healthcare system, nurses are
responsible for integrating multiple sources of information and for coordinating services of multiple healthcare
providers in the comprehensive daily management of patients.2 Without exception, introduction of a CIS requires
changes in nursing practice.2 The changes are not unilateral3–5; they are negotiation between the changes required by the introduction of a CIS and the existing work
practices in nursing care. The negotiation is possible only
with the correct understanding of nursing practice.

BACKGROUND

Clinical information systems implementation in
healthcare delivery has changed clinical work
patterns. Nursing practice is under pressure of
the changes, which often lead to dysfunctional
workflow. The purposes for this literature review
were (1) to identify what has been examined about
disruptions of nursing care workflow in using
Clinical information systems and (2) to obtain a
lesson for future research to investigate disruptions of nursing care workflow in using Clinical
information systems. In reviewed studies, nursing
workflow disruptions have limitedly been reported.
Nursing care workflow has not been investigated
sufficiently; thus, what happened to nursing care
workflow by using a Clinical information system
has not been fully known. Nurses have a need
for the use of a Clinical information system in
aspects of nursing perspective in patient care.
Unless the use of Clinical information systems
provides effective workflow of nursing care, it will
result in confusion in nursing practice as well as
poor quality of patient care. It is essential to capture disruptions and/or effectiveness in nursing
care workflow from the perspectives of nurses.
The required research approach to clinical settings
is to identify all facets of adverse consequences
triggered from the use of a Clinical information
system by following the context of nursing care
workflow.
KEY WORDS
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three-shift system, and are faced with the distress of patients and relatives.6 Nurses make decisions based on patient needs as they become aware of them in familiar
relationships with patients and their families, whereas
physicians tend to make decisions based on aspects of
pathology and treatments.7,8 Often, an on-call team of

Nursing Perspective
A nursing perspective on patient care affects how a CIS is
used and must be compatible with nursing care workflow.1 Nurses coordinate patient care activities, ensure
that treatments are carried out on schedule through a
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physicians is responsible for ward work on weekends
and on public holidays.6 This different temporal-spatial
organization of medical and nursing work creates different perspectives and priorities that are a source of strain.6
Different perspectives and priorities on patient care will
give rise to different perspectives in the use of CISs.1
A nursing perspective on patient care shapes nurses’
needs, interests, criteria, and expectations for nursing care
in the use of CISs that are different from other healthcare
providers’ perspectives.1,2,9,10 An awareness of the differing demands of nursing care on technology can be
gained by scrutinizing the influence of CISs on nursing
care workflow.1,10 Factors of a CIS that conflict with the
workflow of nursing activities will impose additional
work tasks on already heavily burdened nurses.11 The adverse factors will never become apparent unless the speakers are nurses.

Purposes
The purposes of this study are (1) to identify what has
been examined about disruptions of nursing care workflow in using CISs and (2) to obtain a lesson for future
research to capture nursing care workflow disruptions
triggered from using CISs.

Definition of Nursing Care
Workflow Disruptions
Nursing care workflow has not been defined, although
examples using words of nursing workflow12 and nurse
workflow do exist.13 Nursing care workflow disruptions
by use of a CIS can be defined by ‘‘characteristics of
poorly functioning nursing work.’’14,15 Nursing work is
a set of clinical tasks a nurse performs for patient
care.14 When a computational model does not reflect
actual nursing practice in real-world clinical settings, a
CIS highlights poorly functioning nursing work.15 Characteristics of poorly functioning nursing work include
unnecessary pauses and rework, delays, established workarounds, gaps where steps are often omitted, and a process that nurses feel is overloading.14 For example, ‘‘a
drug ordered three times a day had been discontinued,
but one dose had already been given. The computer system would not allow the nurse to chart one dose because
the system considered it an incomplete execution of the
task.’’11(p108) To discontinue a drug, it might impose additional paper tasks on nurses.11 ‘‘During transfers between the emergency department and a patient ward,
orders would not be transferred or new orders could not
be entered in the system because the patient was not yet
in the system. Once an order had been entered by a phy152

sician, that physician expected it to be carried out, but if
the administrative data had not yet been entered, the physician’s order might never be executed.’’11(p108) A poorly
designed CIS might generate unnecessary delay in patient
care and disrupt nursing care workflow.
Recognizing the nature of clinical work and identifying the negative effects of workflow disruptions will be
explored in the literature review section.

LITERATURE REVIEW
Nature of Clinical Work
The nature of clinical work is not simple.3–5,10 It is not
easy to fit technological applications to clinical practice.10,16 The nature of clinical work is shaped by patient
trajectories.17 The term trajectory refers not only to the
pathophysiological unfolding of patient disease but also
to healthcare providers’ involvement in the process of
patient care within a patient care context.10,17 The patient
trajectory involves diverse actions and skills of healthcare
providers and other resources.10 Patients have an evolving and unpredictable character; thus, their cues require
continual readjustment and communication.10 Depending on the condition of the patient, the management of
the trajectory evolves.10
The nature of clinical work shaped by a patient trajectory is a complex mixture of routine and exceptional
events.1,18 Healthcare providers generally follow standards and prescribed plans of care, but they must also
deal with exceptions on a daily basis.1 Clinical work is
cooperative; decisions about patient care are the result
of involvement of diverse healthcare providers, sometimes including the patient and his/her family.11,17–19
The clinical workflow is not a linear process with clearcut inputs and outputs.18,20 In reality, it is not sharply
demarcated,18 and technological application is thoroughly intertwined with the clinical practice in which
it functions.3,4,9 The complex nature of clinical work
would both add and hide the errors related to workflow
disruptions.11,15

Clinical Workflow Disruptions
Clinical workflow disruptions caused by the use of CISs
should be identified and addressed to prevent negative
influences on patient outcomes and work effectiveness.
(To avoid confusion in use of terms, the term clinical
workflow was used because it was applicable to most of
healthcare providers who work for patient care. Clinical
workflow is not limited only to nursing care workflow
or nurses.) Examples of this point are found in two
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studies21,22 that reported contradictory results in mortality
rates of ICUs from the use of the same commercial
computerized physician order entry (CPOE) system.20
Han et al21 analyzed mortality rates in 13 months before
and 5 months after implementation of CPOE. After the
use of the system, the mortality rate increased. Del
Beccaro et al22 also analyzed the mortality rates 13
months before and 5 and 13 months after implementation of the same system at their site. No significant
change in the mortality rate was found after CPOE
implementation, and there was workflow effectiveness.
Del Beccaro et al22 designed a CIS that matched their real
work practices, using lessons learned from Han et al.21
As a result of meetings with administrative and clinical
staff at the Del Beccaro et al22 study site over many
months before the go-live date, almost all problems uncovered by Del Beccaro et al22 were addressed in the Del
Beccaro CIS.21 A multidisciplinary team validated the
functionality of the system application and end users were
heavily involved in the design. Han et al found that21
workflow disruptions were the result of a mismatch between the functioning of a CIS and the real-life demands of
clinical work. On the other hand, Del Beccaro et al22
showed the feasibility of preventing workflow disruptions from the implementation of a CIS by well-organized
plans and actions, despite the complex nature of an ICU.
Del Beccaro et al22 demonstrated the arguments of recent
investigations that the causes of clinical workflow disruptions by the use of CISs lie in poorly designed CISs.16

METHODS
MEDLINE and CINAHL were searched using the terms
‘‘electronic medical record, workflow,’’ ‘‘electronic medical record, evaluation,’’ ‘‘computerized physician order
entry,’’ and ‘‘nursing information systems.’’ Only studies
accessible in full text versions were selected to avoid
misunderstanding of the original contents. To achieve the
two purposes of this study, it was judged desirable to
broadly retrieve studies relevant to improvements and/or
disruptions of clinical workflow (including nursing care
workflow) according to use of a CIS. It was also assumed
that the literature would most likely report both disruptions and improvements. Inclusion criteria were studies that (1) examined positive and/or negative changes
of clinical workflow triggered by use of a CIS; positive
and/or negative changes of clinical workflow were
based on the definition of characteristics of poorly
functioning nursing work above; (2) that evaluated a
CIS that fully operates in the environment of a real
hospital information system combined with systems of
various departments (eg, pharmacy or laboratory); studies that evaluated a CIS in the design stage and/or
a controlled environment (eg, a laboratory) were ex-

cluded; and (3) that evaluated a CIS in acute inpatient
settings; studies that evaluated a CIS in noninpatient settings (eg, home care settings and outpatient care settings)
were excluded.
A total of 40 studies were retrieved. Of these, eight
studies reporting stages of designing a CIS and two studies
in outpatient settings were excluded. A total of 30 studies
were included.

RESULTS
In Table 1, the 30 studies that met the inclusion criteria
were arranged by three types: physician workflow, nursing care workflow, and others. Each type of workflow
was divided by whether workflow was completely examined. Table 1 shows studies by methods for data collection used and elements measured. The 13 studies reported
poorly functioning workflow triggered by use of a CIS
(see the studies with a superscript ‘‘a’’ in Table 1).
In physician workflow in Table 1, the nine studies in
detail examined changes in physician workflow. Seven of
the nine studies reported physician workflow disruptions
(from here on, they are called ‘‘the physician workflowdisruptions studies’’). Details of the seven studies are
provided in Table 2. The five studies in the other group
reported improved results in use of CISs, but there were
no measurements for other factors of a CIS that might
influence physicians’ workflow. Therefore, these five studies were grouped as studies that did not deal with details
in workflow.
Table 1 shows there were no studies that examined in
detail nursing care workflow disruptions. Charting completeness and quality, charting time, and medication errors
were mainly investigated. Nurse attitude and acceptance
were also examined. Five of the eight studies reported
negative effects or no differences from use of CISs (from
here on, they are called ‘‘the nursing care workflowdisruptions studies’’). Details of the five studies are provided in Table 2.
In others in Table 1, Georgiou et al24 examined details
of workflow disruptions in a laboratory department. Outcomes of the studies using chart review in the other group
were associated with effectiveness and/or improvements
in clinical workflow (including nursing care workflow
and physician workflow), but there were no measurements or mention about other factors of a CIS that might
influence clinical workflow. Therefore, these chart review
studies were grouped as studies that did not completely
examine workflow. Also, these chart review studies were
classified as others because results of these studies could
be applicable to interest of all types of healthcare providers who work for patients.
Table 2 provides details (ie, computer application,
research sites, and methods for data collection) of the
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Ta b l e 1
Studies Related to Workflow in Use of Clinical Information Systems
Physician Workflow

Nursing Care Workflow

Workflow was completely examined:
Ash et al11 (2004)a
Campbell et al15 (2006)a
Cheng et al25 (2003)a
Han et al21 (2005)a
Koppel et al29 (2005)a
Embi et al31 (2004)a
Rose et al34 (2005)a
Reuss et al35 (2004)
Observation and interview about
use of a mobile CIS
Van Eaton et al37 (2005)
Observation, interview, and
questionnaire for examining workflow
efficiency and continuity of care

Workflow was not completely examined:
Ammenwerth et al23 (2001)a
Ammenwerth et al12 (2003)a
Larrabee et al26 (2001)a
Menke et al27 (2001)a
Smith et al30 (2005)a
Korst et al32 (2003)
Observation for examining
charting time
Paoletti et al13 (2007)
Observation for examining
medication errors
Cordero et al38 (2004)
Chart review for examining
medication turnaround time,
prescription medication errors,
Workflow were not completely examined:
and radiology completion time
Ozdas et al41 (2005)
Chart review for examining use
of an order set
Vigoda et al43 (2006)
Chart review for examining anesthesia
record completeness
Driscoll et al45 (2007)
Chart review for examining anesthesia
record completeness
Overhage et al46 (2001)
Observation for examining physician
order time
Pizziferri et al47 (2005)
Observation for examining physician
time saving in clinic sessions

Others
Workflow was completely examined:
Georgiou et al24 (2007)a
Observation and interview for
examining workflow disruption
in a laboratory department
Workflow was not completely examined:
Boord et al28 (2007)
Chart review for examining
glycemia control
Nam et al33 (2006)
Chart review for examining
thrombolysis time
Zanier et al36 (2007)
Chart review for examining ICP control
Bates et al39 (1999)
Chart review for examining
medication errors
Upperman et al40 (2005)
Chart review for examining
medication errors
Abboud et al42 (2006)
Chart review for examining
laboratory monitoring
Ali et al44 (2005)
Chart review for examining use of an
order set, intravenous drugs drips,
ventilation management order, and
length of stay

Abbreviation: ICP, intracranial pressure.
a
Reported workflow disruptions and/or negative effects from the use of CISs. Seven studies with (a) in physician workflow are called ‘‘physician
workflow-disruptions studies’’; five studies with (a) in nursing care workflow are called ‘‘nursing care workflow-disruptions studies.’’ Details of these studies
were provided in Tables 2 and 3.

physician workflow-disruptions studies and nursing
care workflow-disruptions studies from Table 1; results
of these workflow-disruptions studies will be included
and analyzed in the discussion section. In the physician
workflow-disruptions studies, the computer application
mostly examined was CPOE systems. Some of the studies included nurses as subjects. In nursing care workflow-disruptions studies, nursing documentation systems
were examined, and only nurses were included in subjects
of these studies. These studies compared selected nursing
activities before and after use of nursing documentation
systems. Different methods for data collection were used
to measure different items. Research sites of the studies
in Table 2 all were inpatient settings.
Table 3 is an example that compares the results between the physician workflow-disruptions studies and
154

the nursing care workflow-disruptions studies. Nursing care workflow-disruptions studies showed negative
and/or positive results in the same measurements. It
makes clear beforehand that there was a sort of arbitrariness of the authors in combining and grouping the results
of the physician workflow-disruptions studies, even
though original groupings that were presented in each of
the studies were considered as references.
In the discussion section, information in Tables 2
and 3 (ie, the physician workflow-disruptions studies
and the nursing care workflow disruption-studies) will
be analyzed for achieving the two purposes of this study
(ie, to identify what has been examined about nursing care workflow disruptions and to obtain a lesson
for future research to capture nursing care workflow
disruptions triggered by using CISs. The study of
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T a b l e 2
Details of the Studies Reporting Physician and Nursing Care Workflow Disruptions
Computer
Application

Authors

Research Sites

Data Collection Methods

Physician workflow disruptions studies
PCIS
Ash et al11 (2004)

Observation and interview (physicians, nurses,
Four hospitals (US), public
allied health professional, and pharmacists),
hospitals (Australia), two
hospitals (the Netherlands) and chart review
Campbell et al15 (2006)
CPOE
Five academic and
Observation and interview (physicians, nurses,
nonacademic hospitals
pharmacists, ward secretaries, IT staff, and
administrators)
Cheng et al25 (2003)
CPOE
A 15-bed medical/surgical
Observation (physicians, nurses, pharmacists,
ICU
and a respiratory therapist)
Han et al21 (2005)
CPOE
An ICU in children hospital Chart review
Koppel et al29 (2005)
CPOE
An urban tertiary-care
Observation and interview (physicians and
teaching hospital
surgery chair, pharmacists, nurses, IT staff,
and an infectious disease staff)
Focus groups and questionnaire (house staff)
CPD
A teaching hospital
Semistructured interview and focus group
Embi et al31 (2004)
interview (faculty and resident physicians)
Rose et al34 (2005)
EMR’s subsystem Two hospitals
Observations (physicians and nurses)
Focus group interview (physicians)
Nursing care workflow-disruptions studies
(Studies below are pretest/posttest studies.)
Ammenwerth
NDS
A teaching hospital
Self-observation using a checklist
et al23 (2001)
(documentation time)
Chart review using a checklist (documentation
completeness)
Interview with structured questionnaire
(user acceptance)
Ammenwerth
NDS
A teaching hospital
Questionnaire and follow-up focus group
et al12 (2003)
interview (nurse acceptance)
Larrabee et al26 (2001)
NDS
Two medical/surgical units
Chart review using a checklist (documentation
in a teaching hospital
completeness)
Menke et al27 (2001)
NDS
A pediatric ICU
Observation in time-motion study (time for
charting and patient care)
Chart review using a checklist (medication
errors, clinical decision making,
documentation completeness)
Questionnaire (attitude on care continuity)
Smith et al30 (2005)
NDS
A hospital
Observation using a checklist (charting time)
Chart review using a checklist (documentation
completeness)
Questionnaire (nurse attitudes)

Abbreviations: CPD, computerized physician documentation; EMR, electronic medical record, IT, information technology; NDS, nursing documentation system;
PCIS, patient care information system (including CPOE, EMR, and medication system).

Georgiou et al24 (Table 1) will also be included in the
Discussion.

DISCUSSION
What Has Been Examined About
Nursing Care Workflow Disruptions
The nursing care workflow-disruptions studies investigated the effects of CIS implementations on selected

nursing activities (Table 2). Measurement of the selected
nursing activities repeated a trend across all five studies.
These studies did not trace all facets of adverse consequences that might be triggered by the use of CISs in
the context of nursing care workflow (Table 3). The
results of the nursing care workflow-disruptions studies
were insufficient to fully explain nursing care workflow
disruptions.
The physician workflow-disruptions studies highlighted
mismatches between intended and actual workflow in real
clinical settings. Scrutinizing physician workflow relevant
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Ta b l e 3
Comparison of Disrupted Workflows: Physician Workflow-Disruptions Studies Versus Nursing Care
Workflow-Disruptions Studies
Categorization of Disrupted Workflows for Physiciana
(1) Creating new work in entering information
Time-consuming structure to fill out
Awkward navigation
Inconvenient computational interface
Worse understanding by massive data
(2) Creating new errors in entering information
Interface resulting in juxtaposition errors
Confusing order options, poor formatting
Inappropriate templates, a dense list of patients
Low pixel, color, and contrast of screen
(3) A lack of communication among clinical staff
Miscommunication
Delayed execution of orders
Less team discussion on care coordination
Loss of feedback from clinical staff
Creating errors as a resident alone enters a series
of orders after patient rounds
(4) Delayed system activation and system access
Not activated until patient’s arrival to the hospital for
full registration into the system
Postsurgery medications failure due to system
activation delay
Failure of late-in-day orders
Lack of documentation availability at bedside
Slow or no access to submodules of a system
(5) System inflexibility
Not permitting small changes in given order entry
Not permitting alternative routes of drug regardless
of urgency
(6) Inappropriate customization of order sets
Absence of order sets for specific unit
Order templates inappropriate to workflow
(7) Unclear log on and off
Entering medications in log-on terminal of a
previous physician
(8) Difficulties in ordering medication
Unreal dosage assumed by the computer
Medication renewal/discontinuation failure by
poor interface
Unusual medication schedule failure
Allergy information delay
Wrong medication selection by too many
medication screens
Tension between pharmacists and house staff for
drug entered
(9) Difficulties in medication delivery
Worry on readministration of medications when order
is ‘‘activated’’ after workarounds
Relocation of all medications resulting in slow delivery
of lifesaving drugs

156

Referencesa
1,2,4–7

1–3

1,2,4,6

4,5,7

Categorization of Disrupted
Workflows for Nursesb

Referencesb

(1) Documentation time
No overall time saving
Time saved in some of items
measured in a computer group
(2) Documentation completeness
and quality
No overall quality improvement
Improved in a computer group
(3) Medication errors
Increased in a computer
group because of delayed
medication delivery
(4) Nurse attitudes
Positive experiences in a
computer group
Negative experiences in a
computer group
(5) Nurse acceptance
Increased in a computer group
Decreased in a computer group

1,2,4,6

3,4,7

3,5

5

1,4,5
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1,4,5
1

1
1,3,4

4

4

5

1,2
2

T a b l e 3
(continued)
Categorization of Disrupted Workflows for Physiciana
(10) Nonfunction for shutdown
Frequent downtime during peak operation periods
Loss of data, order, time, and focus due to system shutdown
Not immediately informed on a variety of changes
occurred during system shutdown
(11) Excessive, nonhelpful decision support overload
(12) Slow speed of a system and poorly integrated with
other computer systems
(13) Mistakes, concern, and decreased confidence
Automation leading to a loss of reflective thinking
Plagiarism of others’ notes
(14) Others
Never-ending demands for training/readapting
to new systems
Negative emotion on shifting clinical practices
and workflow
Loss of autonomy against computer’s clinical guidelines
Work duplication by existence of paper system
Overdependence on technology
Computer terminal workstation at a distance from bedside

Referencesa

Categorization of Disrupted
Workflows for Nursesb

Referencesb

1,4

1
2

1,6

1–3

2

2,6
1,2
2
3

a

Physician workflow-disruptions studies: (1) Ash et al11 (2004), (2) Campbell et al15 (2006), (3) Cheng et al25 (2003), (4) Han et al21 (2005), (5) Koppel et al29
(2005), (6) Embi et al31 (2004), and (7) Rose et al34 (2005).
b
Nursing care workflow-disruptions studies: (1) Ammenwerth et al23 (2001), (2) Ammenwerth et al12 (2003), (3) Larrabee et al26 (2001), (4) Menke et al27 (2001),
and (5) Smith et al30 (2005).

to the use of CISs offered detailed information about dysfunctional workflow, from technological problems to incorrect uses of each individual and to socio-organizational
problems in clinical practice (Table 3).
However, nursing care workflow disruptions were not
a focus of the physician workflow-disruptions studies.
Some of the studies in Table 2 included nurses as subjects
of their study, but their focus was on disruptions of physicians’ workflow. In the context of creating and processing
physicians’ orders, nurses coordinated and/or implemented the resources needed to ensure the orders are
completed.11,15,25,29,48 Nursing roles and activities were
obviously affected by physician orders, so any changes
in the process of originating and implementing physician
orders impacted on nursing roles, activities, and in turn
nursing care workflow. But mediating and being affected
by physician orders are part of nursing roles.49 Results of
the physician workflow-disruptions studies did not systematically organize disruptions of nursing care workflow that could occur in other many facets of nursing
roles and activities in a fast-flowing and dynamic work
environment.49
Consequently, the physician workflow-disruptions studies reported details in disrupted workflows for physicians
while rarely focusing on nursing care workflow disruptions. The nursing care workflow-disruptions studies did

not also capture all domains of adverse consequences from
use of CISs that could be derived from a nursing perspective on patient care, because they measured only selected
nursing activities. For the first purpose of this study, nursing care workflow disruptions from use of a CIS have
been examined with selected nursing activities and not
fully investigated, so what happens to nursing care workflow has not been fully recognized.

Implications for Future Research
to Fully Capture Nursing Care
Workflow Disruptions
Clinical information systems have not yet reached full
maturity in healthcare environments.11 Unintended adverse consequences in technological applications have
been distributed in almost all CIS implementations in
clinical settings.11,18,48 Also, adverse findings are rarely
revealed until after the first encounter with the system
in use.11 Therefore, adverse consequences in the use of
CISs have to be captured from the context of clinical
work.18,19 Otherwise, implementation of a CIS will not
allow integration into clinical workflow of healthcare
providers directly involved in patient care. Nursing care
workflow should be examined thoroughly in the context
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of nursing care. Such an examination will facilitate the
design of CISs that are supportive of nursing care as
adverse findings are addressed.16,25,50 Unfortunately, such
research is still lacking. There was also the limited discussion about qualities of a CIS to address the adverse
consequences in nursing care workflow.
The physician workflow-disruptions studies are a good
model, even though they did not focus on nursing care
workflow disruptions. As shown in Table 3, the comparison indicated a large difference between the results from
investigations of physician workflow disruptions and the
results from investigations of nursing care workflow disruptions. These studies provided rich information about
physicians’ difficulties in the use of a CIS. Details about
dysfunctional workflow provided actual ideas for quality
improvement of a CIS to improve effectiveness of physician workflow (Table 3). This is a strong point of the
physician workflow-disruptions studies.
The study of Georgiou et al24 (Table 1) is also a good
model. The study provided an opportunity to appreciate
needs and expectations of laboratory staff on the use of
a CIS. Their adverse findings were new categories that
were applicable to laboratory staff, which could not be
recognized by healthcare providers in different departments
(eg, confusion by nonmatch between specimen collection
time and order entry time, difficulty of discriminating
added test orders from original test orders). Georgiou
et al24 pointed to the need for clear processes on renegotiation of work practices used in different departments
to improve the workflow of laboratory staff.
For the other purpose of this study, implications for
future research are to fully investigate disruptions and/or
improvements in nursing care workflow according to use
of CISs from nursing perspectives and in the context of
nursing care, as demonstrated in the physician workflowdisruptions studies and the study of Georgiou et al.24

Conclusion
It is important to construct a technological application
that fits into what healthcare providers actually do in
their everyday practices.9,10 Adverse consequences from
the use of CISs should be identified to eliminate workflow disruptions and to bring workflow effectiveness to
nursing practice. The reviewed studies provided limited
information about the compatibility of CISs on nursing
care workflow. This study demonstrated that physician
workflow disruptions have been examined in detail while
report of nursing workflow disruptions has been limited
in the existing literature. The compatibility of CISs on
nursing care workflow, that is, nursing care workflow
disruptions, needs to be fully captured. The required
research approach to clinical settings is to identify all
facets of adverse consequences triggered from the use of
158

a CIS in the context of nursing care workflow. Nurses
have a need for a CIS based on nursing perspective in
patient care. Unless the use of CISs effectively captures the
workflow of nursing care, it will result in confusion in
nursing practice1 as well as poor quality of patient care.11
It is essential to carefully consider workflow perspective
of nursing in the use of CISs.
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