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Introducing an innovation into an organization will
evoke changes. In some cases these changes will be
minor ones that hardly affect the organization and the
people working in it. In other cases, those having to use
the innovation might experience major changes. Among
health care professionals, new innovations are predom-
inantly judged by their direct value for patient care.2
Patient care information systems include hospital infor-
mation systems, computerized or electronic medical
record systems, or nursing documentation systems.
Information systems with a practical utility for patient
care or diagnostic procedures are relatively easily
accepted, sometimes even without any scientific evi-
dence of their value.2,3 However, systems that support
the process of health care without being directly rele-
vant to patient care are less easily accepted. In particu-
lar, attempts to introduce health care information sys-
tems that require data entry by health care providers
have not always been successful.4–6

But what is successful? Complete refusal of users to use
a system is certainly a failure, but often success remains

undefined. Clearly, the determination of success
depends on the setting, the objectives, and the stake-
holders. Only a thorough evaluation study can show
whether or not a specific system was successful in a spe-
cific setting. A wide range of attributes has been meas-
ured in evaluations of patient care information systems.
These attributes vary from purely technical factors to
outcome measures such as quality of care and from end-
user evaluation to extent of diffusion into the organiza-
tion. Which criteria predict success or failure is unclear,
but it is likely that no single criterion can account for
success or failure of an information system.
Furthermore, each evaluation criterion must be meas-
ured in an appropriate way.

In 1995 van der Loo conducted a literature review to
classify evaluation studies of information systems in
health care.7 The primary objective was to get an insight
into the variety of evaluation methods applied. In all, 76
studies published between 1974 and 1995 were included
in the review. Many different performance measures or
success factors were applied in the studies reviewed.
The review’s main conclusion was that the evaluation
methods and effect measures depended on the charac-
teristics of the information system under evaluation.
However, the range of identified evaluation methods
and effect variables was broad for every type of system.
Among the effect variables were costs, changes in time
spent by patients and health care personnel, changes in
care process, database usage, performance of users or
the system, patient outcomes, job satisfaction, and the
number of medical tests ordered. Several authors have
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suggested approaches to evaluating information tech-
nology in health care.8–10 These approaches concerned
assessment of technical, sociological, and organizational
impacts.8,9,11 A literature review by Delone and McLean
in the field of management information systems aimed
at identifying determinants for system success.1 They
presented a framework with six dimensions of success. 

The purpose of our review was to analyze evaluation
studies of inpatient patient care information systems
requiring data entry and data retrieval by health care
professionals, published between 1991 and May 2001, to
determine the attributes that were used to assess the
success of these systems and to categorize these attrib-
utes according to the Delone and McLean framework.
We also examined how the attributes were measured
and what methodologies were used in the evaluation
studies. 

Methods

Selection Procedure

A patient care information system was defined as a clin-
ical information system in use in inpatient settings,
requiring data entry and data retrieval by health care
professionals themselves. Medline was searched using
the following Medical Subject Headings: evaluation
studies, medical record systems—computerized, and
nursing records. Additionally, Medline, Embase and
Current Contents were searched with the following text
words and phrases: medical record*, nursing record*, evalu-
at*, technology assessment, electronic, and computer* in all
possible combinations. Exclusion criteria were guidlin*
and decision support. Medline and Embase were searched
for references in English or Dutch published between
1991 and May 2001. Current Contents was searched from
1998 to May 2001. The first author manually reviewed
the titles and abstracts of all journal article citations
retrieved from these three sources. She also reviewed the
abstracts from the 1999 and 2000 Annual AMIA
Symposium proceedings and the 1995 and 1998 Medinfo
conference proceedings. References were selected for
further analysis if the article contained: descriptions of
(a) the system, (b) the evaluation study design, (c) the
data collection methods, and (d) an analysis of results.
The full articles of these selected abstracts were retrieved
for detailed review and further analysis. No distinction
was made between articles in proceedings and regular
journals. The bibliographies of selected articles were not
searched for additional relevant literature.

Study Designs

Friedman and Wyatt12 describe several evaluation study
designs. They make a distinction between objectivist
studies, in which subjects, variables and data collection
methods are selected and subjectivist studies, which are
conducted in the natural environment of the subjects,
without manipulating it, and in which themes of inter-
est emerge during the study.12,13 Objectivist studies are
descriptive, comparative, or correlational studies. In a

descriptive study the value of an outcome variable or a
set of outcome variables is measured at a certain point
in time. This design is valuable for assessing predefined
requirements. In a correlational study the researcher
does not assign subjects to a condition, but selects vari-
ables and data collection methods. An example is a
before-after design in which the introduction of the
information system is preceded by baseline measure-
ments and followed by intervention measurements. The
researcher in a comparative design seeks to “create”
contrasting conditions between intervention and control
group. A sample of subjects is selected and assigned—
randomly or not—to one of the conditions. Then a pre-
defined set of variables—dependent and independent—
is measured. With randomly assigned subjects the study
can approach a randomized controlled trial.

Subjectivist studies include case studies. Case studies
are empirical in nature and study a phenomenon in its
natural context, where the boundaries between phe-
nomenon and environment are not absolutely clear.
Evidence is collected from multiple sources—quantita-
tively or qualitatively. In evaluation studies of informa-
tion systems, a case study can be a powerful instrument.

Dimensions of Success

We decided to analyze the literature according to the
approach of Delone and McLean, because in our view
the success dimensions identified for management
information systems are valid for patient care informa-
tion systems as well. In their review, Delone and
McLean proposed to subdivide success measures of
management information systems into six distinct cate-
gories: (1) system quality, (2) information quality, (3)
usage, (4) user satisfaction, (5) individual impact, and
(6) organizational impact. Within each category several
attributes could contribute to success.1

The information processing system itself is assessed with
system quality attributes (e.g., usability, accessibility,
ease of use). Information quality attributes (e.g., accura-
cy, completeness, legibility), concern the input and out-
put of the system. Usage refers to system usage, infor-
mation usage, or both. Examples of attributes of usage
are number of entries and total data entry time. User sat-
isfaction can concern the system itself or its information,
although they are hard to disentangle. Delone and
McLean included user satisfaction in addition to usage,
because in cases of obligatory use user satisfaction is an
alternative measure of system value. Individual impact
is a measure for the effects of the system or the informa-
tion on users’ behavior, and attributes can be informa-
tion recall or frequency of data retrieval or data entry.
Organizational impact, the last category, refers to the
effects of the system on organizational performance.
Thus, success measures vary from technical aspects of
the system itself to effects of large-scale usage.

DeLone and McLean1 concluded that success was a
multidimensional construct that should be measured as
such. In addition, they argued that the focus of an eval-

VAN DER MEIJDEN ET AL., Determinants of Success of Inpatient Clinical Information Systems236



237Journal of the American Medical Informatics Association Volume 10 Number 3 May / Jun 2003

uation depended on factors such as the objective of the
study and the organizational context. Furthermore, they
proposed an information system success model in
which the interdependency—causal as well as temporal
—of the six success factors was expressed. In their view,
success was a dynamic process rather than a static state;
a process in which the six different dimensions relate
temporally and causally. System quality and informa-
tion quality individually and jointly affect usage and
user satisfaction. They influence each other and have a
joint influence on user behavior. 

Results
Our search identified 1077 publications, of which 202
were selected for full article review. Eleven of these ref-
erences were unavailable in Dutch libraries and were
not included in our study. Based on the selection crite-
ria, the remaining set of 191 articles was reduced to a
final set of 33, describing 29 different information sys-
tems. We included more than one article on a single sys-
tem if the articles described distinct evaluations, and we
analyzed them separately.

Types of Systems. We identified general and specific
systems. Hospital information systems, nursing (bed-
side) documentation systems, computerized medical
records systems, and physician order entry systems
(POE) are examples of general systems. These systems
are not necessarily limited to one ward or department.
Specific systems were those designed for one type of
department, such as intensive care unit (ICU) systems or
automated anesthesia record-keeping systems. Fourteen
systems were used only by nurses, five only by physi-
cians, and eleven by both nurses and physicians. The
last category comprised four order entry systems and
three hospital medical record systems.

Study Designs and Data Collection Methods. Table 1
shows that descriptive and correlational designs were
used most frequently, whereas the comparative design
with simultaneous randomized controls was applied in
two studies. Data collection methods varied and includ-
ed chart review, questionnaires, time studies, work sam-
pling, automated logging of user information, focus
groups, observations, and open-end interviews. 

The Dimensions of Success

Information quality was evaluated in 64% of the studies,
system quality in 58%, usage in 36%, user satisfaction in
48%, individual impact in 45%, and organizational
impact in 39%. An overview of the data collection meth-
ods in the different studies is shown in Table 2. Eight
authors used multiple data collection methods to meas-
ure several attributes of the same success fac-
tor.17,26,30,32,37,38,40,45 To measure system quality authors
preferred questionnaires and time or work sampling
techniques. Three authors combined two of these data
collection methods. Information quality was predomi-
nantly assessed by means of chart review or a question-
naire. Four authors applied multiple methods and com-
bined chart reviews and questionnaires, in one case sup-
plemented with interviews. Time and work sampling
and content analyses were preferred to assess usage of
an information system.26,32,35,36,38,40 One study kept a log
to investigate usage behavior.34 User satisfaction was
most frequently measured with a questionnaire. Two
authors combined interviews and questionnaires.
Individual impact and organizational impact were
assessed with several data collection methods. Four
authors used multiple methods to assess individual
impact. Two of them combined a questionnaire with
work sampling, and the other two combined chart
reviews, interviews and questionnaires. In three evalua-
tions interviews and questionnaires were combined to
assess organizational impact, supplemented with chart
reviews in one case. 

Overall, system and information quality were most fre-
quently evaluated, and the questionnaire was the pre-
ferred data collection method. Descriptive studies
emphasized the technical issues, but some included the
contingent factors. Organizational issues, system devel-
opment process, and implementation process were
rarely considered in correlational and comparative stud-
ies. Those studies describing a failed or difficult imple-
mentation were all case studies—single or multi-
ple41,43,45,46—except one,32 and all included the contin-
gent factors. Three authors assessed one attribute of a
single success factor.27,31,36 In correlational studies rela-
tively few attributes of the different success factors were
assessed.

Table 1 ■ Occurrences of Study Designs and Data Collection Methods for Each Type of Study

Data Collection Methods*
____________________________________________________________

Study Design CR Q I WS/TS OBS FG Other

Descriptive14–22 3 7 2

Correlational23–31 6 3 1 2 1 2

Comparative Simultaneous nonrandomized controls32–38 4 3 1 6 1

Simultaneous randomized controls39,40 1 2 2 2

Case study Single41–44 2 1 3 1 1

Multiple45,46 2 2 1 1

*CR: chart review, Q: questionnaire, I: interviews, WS: work sampling/TS: time sampling, OBS: observations, FG: focus group.
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Table 3 shows an overview of the attributes of the
dimensions of success measured in the different studies.

System Quality

System quality attributes were evaluated in 19 studies.
The most frequently addressed variables were ease of
use (record keeping time), savings in documentation
time and response time. In six studies ease of use,23,33,35

timesavings,24,25 or security29 was the single attribute of
system quality.

Several authors reported a decrease in time spent on
documentation in comparison with paper.22,24, 25,35,37,38,40

In three studies users complained about the (complicat-
ed) methods to enter patient data electronically.20,43,45

Sicotte45 and Southon,43 who conducted open-ended
interviews, found that rigidity and factors intrinsic to
the system created extra work and accounted for the
inconvenience. Down time and/or system response
time were variables in six evaluations. 

Information Quality

Information quality criteria were analyzed in 21 studies.
The most frequently used were completeness, data accu-
racy, legibility, and timeliness. One single attribute was
measured in seven studies, and in three of them that
attribute was completeness. All relevant studies found
an increased completeness of record con-
tent.20,22,24,26,28,29,34,37–39,45 In the perception of users, avail-
ability and timeliness of information were positive
aspects.26,42 For bedside nursing documentation sys-
tems, an improvement in timeliness of certain types of
information was observed.34,37 Order entry systems
increased the availability of information about orders
and improved timeliness by reducing the time between
sending the order and having the results available or the
orders executed.21,40

Usage

Thirteen authors analyzed the usage of an information
system. The number of entries, frequency of use, and

duration of use were the preferred attributes.
Ambiguous results were reported for frequency of use.
In three studies of bedside nursing documentation sys-
tems chart reviews showed a significant increase in
number of entries and frequency of use.15,26,35 In con-
trast, two other nursing documentation system studies
and one order entry system study identified no signifi-
cant change in frequency of use.32,36,40

User Satisfaction

In 16 studies the authors were interested in user satis-
faction, and five of them combined two or more attrib-
utes. Overall satisfaction, user friendliness, and user
attitude toward the information system were user satis-
faction attributes. Overall user satisfaction was rather
high in all but one41 study. In one of the studies, physi-
cians attributed their satisfaction to patient care bene-
fits, such as improvement of clinical communication,
improvement of medical record keeping and decision-
making, and educational benefits (e.g., improved super-
vision of students and residents).42 In one evaluation
study, staff cited a positive influence of their bedside
documentation system on work efficiency and effective-
ness and promoted use of the system throughout the
whole organization.26 Overall satisfaction was correlat-
ed most strongly with ease of use, productivity or
impact on patient care in the case of one order entry sys-
tem.16 In this study, dissatisfaction was strongly corre-
lated with perceptions of a negative impact of the sys-
tem on patient care. In answer to the open-ended ques-
tions, more than half of the respondents indicated that
the most positive aspect of the system was remote
access. Nurses, however, considered the legibility of
orders the most positive aspect. Low response time and
too many screens or steps to complete order entry were
important drawbacks for both nurses and physicians.
Systems that were withdrawn were done so predomi-
nantly because of user resistance.32,45,46

Individual Impact

Fifteen authors evaluated individual impact on users
with many different attributes. Five attributes—in ten

Table 2 ■ Occurences of Data Collection Methods Linked to Dimensions of Success*
Data

Collection System Information User Individual Organizational
Method† Quality Quality Usage Satisfaction Impact Impact

Q 14, 19–21, 32, 16, 20, 21, 26, 16 14, 16, 20–23, 21, 22, 26, 32, 40 14, 21, 26, 39, 40
38, 40 37, 38, 40 26, 27, 32, 38–41

CR 22, 29, 40, 43, 46 15, 17, 22, 26, 26, 34, 35, 40 23, 26, 34, 40 40
28-31, 34, 37–40, 43

I 37, 40, 43, 45, 46 26, 42, 43, 45 45, 46 26, 37, 40, 42 26, 37, 40, 42, 44–46 26, 39, 40, 42

TS/WS 23, 25, 33, 35, 40 23, 32, 35, 36, 32, 37, 40 25, 33, 37, 40
37–40 38, 40

FG 45 45 45 45

OBS 25, 45 42, 45 45 42 42, 45 25, 42

Other 22, 24 17, 24, 30 24, 33, 41 22, 24, 41

*The numbers represent references.
†Q: questionnaire, CR: chart review, I: interviews, TS: time sampling/WS: work sampling, FG: focus group, OBS: observations.
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studies—related to changed work practices, varying
from a change in frequency of documentation to shifts
in responsibilities for certain tasks. Immediate benefits
of system use, changed documentation habits, and
information use in daily practice were the other main
aspects. Spontaneous adaptations of documentation
habits were investigated by analyses of location and
time of day of documentation.23,34,37,40 Hammond23

reported that nurses started entering data when an
event occurred rather than at the end of each shift like in
the paper situation. Others reported that the terminal at
a patient’s bedside was used only to enter specific data,
such as medication. Other relevant information was
entered elsewhere, because the patient and/or his or her
family distracted the nurse too much.34,37 As a conse-

quence, bedside documentation showed no effect on
completeness and timeliness of data.34

In contrast to this voluntary change in documentation
habits, in four studies the system was reported to force
users to change their work practices.32,41,45,46 This led to
problems with the acceptance of the systems. Only one
of these systems survived, after adaptations.41 Two stud-
ies showed that those who perceived a higher workload
judged a shift in responsibilities negatively.41,46

Another aspect of individual impact is the ability to ade-
quately use the information in daily work, which was
evaluated by several authors.26,33,40–42,45,46 The single
study that assessed information recall reported no dif-

Table 3 ■ Attributes of Different Success Factors*
System Quality Information Quality User Satisfaction Individual Impact Organizational 
Attributes Attributes Usage Attributes Attributes Attributes Impact Attributes

Ease of use (record- Completeness (15,20, Number of entries User satisfaction (16, Changed clinical Communication
keeping time) (14,15, 22,24,26,28,29,31, (15,26,34,35,38,40) 20-23,26,32,37,39–42) work patterns and collaboration
20,21,23,33,35,37–39, 37–39,45,46) (23,32,41,45,46) (24,26,28,37,39,
43,45) 40,42)

Response time Accuracy of data Frequency of use Attitude (14,27,32,39) Direct benefits Impact on patient 
(14,19-22,32,40) (15,17,21,26,30,37–39) (26,32,36,40) (21,44,45) care (14,21,22,28,33

42)

Timesavings (14,22, Legibility (15,21, Duration of use User friendliness Changed documenta- Costs:
24,25,37,40) 37–39,43,45) (23,35,40,45) (14,38) tion habits:

Intrinsic features Timeliness Self-reported usage Expectations (32) More administra- Timesavings
creating extra work (21,25,34,37,40,43) (16) tive tasks (22,26,40) (22,24,25,40–42)
(37,43,45,46)

Perceived ease of Perceived usefulness‡ Location of data Competence Time of day for Reduction of
use† (21,39,40) (21,26,39,42) entry (37) (computers) (26) documenting staff (22,41)

(34,37,40)

Usability (19,20,45) Availability (21,42,43) Frequency of use of Documentation Number of pro-
specific functions (16) frequency (22,34,37) cedures reduced

(42)

Availability (up-time) Comprehensiveness Information use:
(21,40) (20,26)

Ease of learning Consistency (26) Information recall
(14,38) (33,45)

Rigidity of system; Reliability (19) Accurate inter-
built in rules (46) pretation (26,42)

Reliability (32) Format (25) Integration of
information/over-
view (37,45)

Security (29) Information
awareness (42)

Easy access to help Efficiency and effec-
(21) tiveness of work (24)

Data accuracy (22) Job satisfaction (40)

*Numbers in parentheses refer to references.
†Perceived ease of use (PEU) concerns a user’s perception or belief. Once users believe that the information system can be helpful, the bal-
ance between the performance benefits and the efforts to invest, PEU, determines whether they will actually use a particular system.57

‡Perceived usefulness (PU) is defined as the extent to which potential users believe that a certain information system can or will support
them in performing their job better.



ference between manual and automated record keeping
in an ICU setting.33 Improved awareness of information
and more accurate interpretation of data were reported
by users of a computerized patient record (CPR) and a
bedside nursing documentation system.26,42 Users cited
more comprehensive records due to better documenting
and the integration of images and written notes as
examples of the improvement. Information overload
due to the design of the system negatively influenced
the awareness of available information by users of one
computer-based patient record.45

Organizational Impact

Thirteen authors evaluated organizational impact by
assessing communication/ collaboration with other dis-
ciplines, direct or indirect impact on patient care, and
costs. An improvement in the communication between
professionals or departments was reported in two stud-
ies.26,42 Users perceived that information systems reduced
the number of phone calls to request tests/examinations
and their results.40,42 In one study, however, the real num-
ber of phone calls did not decrease.40

Seven studies assessed the impact on patient
care.14,21,22,28,30,33,40,42 In two studies, time saved from doc-
umenting increased time spent on patient care.22,36 In
one study the physicians saved time documenting, but
lost time due to technical difficulties with the informa-
tion system or coupled systems.33 According to users,
ready access to information and a reduced number of
repeated examinations had a positive impact on patient
care.42 Furthermore, rapid availability of test results was
perceived to have a positive impact as well.40,42 Other
POEs were shown to improve correct documentation of
orders.28,30,40

A third aspect of organizational impact related to costs.
They were measured by timesavings, reduced overtime,
savings in personnel, or reduction in the number of tests
ordered.22–24,26,37,40 One study observed considerable
timesavings due to more efficient work routines24; oth-
ers reported a reduction in the number of redundant
tests.25,40,42

Other Relevant Issues

Primarily in evaluations of failed initiatives, we identi-
fied some attributes that could not be assigned to one of
the six success factors. They fell into three categories of
contingent factors: system development, implementa-
tion process, and culture and characteristics of the organ-
ization. Table 4 shows the attributes of these contingent
factors and in which studies they were identified.

System Development

Key decisions during system development of two sys-
tems were evaluated (by independent research-
ers).41,44–46 Both systems were withdrawn, and the failure
was partly explained by the choices made during devel-
opment regarding technology, extent of user involve-
ment, intended redesign of work practices, and redesign

of the record format. In these studies data were collected
with interviews and questionnaires. In one study, the
choice of a touch screen resulted in a menu-driven input,
which resulted in a structured questionnaire to capture
data.45 This made the system merely a data collection
tool that did not fit the documentation practices of physi-
cians. In addition, developers approached the system
development in a logical fashion and started with the
first data that were collected. Although these were the
first data to collect in a patient’s trajectory, entering this
information in an information system was cumbersome
and offered no benefits. Thus, as a result of insufficient
communication and insufficient user involvement, the
wrong priorities were chosen. 

Strict interpretation of rules for work practices made work
difficult.41 For example, a POE system required signing of
verbal orders. When the number of unsigned orders
increased gradually, management decided that new
orders could only be entered after the unsigned ones were
removed. This requirement was eliminated because of
resistance of the residents, whose workload had increased
drastically. Also in other studies, required alterations in
established work practices provoked resistance41 or led to
an increase in time spent on documentation.45

Implementation Process

The implementation process was evaluated in nine arti-
cles.18,20,22,24,28,40,41,45,46 Communication, education, and
technical support were the main factors addressed.
Communication was included in five studies.18,41,44–46

Education was only described in terms of hours of edu-
cation and the organization of technical support, but
not analyzed.20,22,24,28,40 Insufficient two-way communi-
cation—for example, about the progress of the imple-
mentation or the expected benefits of the system—had
a negative influence on the adoption of information
systems.41,44,46

Organizational Culture and Characteristics

Different aspects of the organizational culture were
evaluated in several studies.18,41,44–46 In the study by Ash,
frequent communication was associated with better dif-
fusion of CPRs.18 Visible management support is essen-
tial, as are the lines of authority. In two studies, the per-
sons responsible for implementing the information sys-
tem did not have decision-making authority.41,44 This
disconnection between the organizational structure and
information system implementation strategy complicat-
ed the implementation significantly. Another example
of a serious misunderstanding of organizational prac-
tices was reported by Lehoux et al.46 Physicians asked
nurses to warn them when vital signs exceeded certain
values, but in accordance with the formal responsibili-
ties the system developers expected the physicians to
check vital signs themselves.46

Limitations of This Review
We found only thirty-three studies meeting our criteria
published from 1991 to May 2001. The most important
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limits in our search were a ten-year period, including
only inpatient patient care information systems, exclud-
ing systems with decision support, and the requirement
of data entry and retrieval by health care providers
themselves. Perhaps a longer time period or the inclu-
sion of outpatient systems would have yielded addi-
tional useful data. 

Some of the choices that we made when categorizing the
attributes of the evaluation studies are debatable.
Perceived ease of use, for example, was identified as a
system quality attribute, but it might also be considered
a user satisfaction attribute. 

Discussion

What Is Success?

We did not find any explicit definition of success in the
studies that we reviewed. The value of a computer-based
information system was often measured against the
value of the familiar paper-based systems, with the
paper based systems serving as the gold standard,
despite their known limitations. None of the studies
clearly identified the primary stakeholders for the sys-
tem, although the definition of success can vary by stake-
holder group. For example, if the main stakeholder is the
manager who wants to cut costs, a documentation sys-
tem is unsuccessful if staff spends more time entering
data. The physician, in contrast, may regard the same
bedside nursing documentation system as very success-
ful, because vital signs are readily available and legible
without the need to consult a nurse or the paper records.
The timing of an evaluation also influences its ability to
assess success or failure. Some technical criteria can be
examined before implementation, but a useful assess-
ment of organizational impact can only occur after a rea-
sonable period of daily use. Our review showed that
many evaluations finished within half a year after the
introduction of the information system, probably too
soon to measure all organizational impacts. 

Definitions of success also fluctuate over time.47 A sys-
tem that is successful today may be considered a failure
in a decade due to technical limitations or changed
demands and expectations. To compensate for these fac-
tors, a good evaluation should include multiple, careful-

ly selected periods of data collection and should include
all stakeholders’ points of view. The organization in
which the information functions has a major impact on
success. Repeatedly, researchers stressed the importance
of incorporating contextual information in an evaluation
of an information system.48–53 Contextual information
and organizational impact were included in many eval-
uations. Organizational culture, such as professional val-
ues, however, was seldom taken into account.

In contrast to successes, failures were clearly identified
by the authors. We found only few references concerning
failed initiatives,43–46 but those that we found were rich
and detailed descriptions of the design, implementation,
and effects of the information systems, with careful con-
sideration of the factors that contributed to the failure. 

What to Evaluate?

Despite the ever-increasing number of health care infor-
mation systems, published evaluation studies are
scarce. To our knowledge, no evaluation framework has
been proposed specifically for patient care information
systems. Our review showed that the dimensions of suc-
cess defined by Delone and McLean for management
information systems are applicable to inpatient patient
care information systems.1 The literature that we exam-
ined included a wide range of attributes for evaluating
such systems (see Table 3). Further research is needed to
determine which attributes are most useful in measur-
ing success and if different attributes should be assessed
for different types of patient care information systems. It
is unlikely that one single factor is decisive in system
success. A multidimensional construct, as proposed by
Delone and McLean, is therefore more appropriate for
system evaluations. Our results indicate that the frame-
work presented here is useful in evaluating patient care
information systems and should be explored in future
evaluation research, with modifications to include con-
tingent factors, such as user involvement during system
development and implementation and organizational
culture. These factors helped to explain the failure of
patient care information systems. It is likely that they
also play a role in success of information systems,54,55

although there was little mention of them in published
evaluations of systems that did not fail.

Table 4 ■ Attributes of Different Contingent Factors

System Development Attributes Implementation Attributes Organizational Aspects Attributes

User involvement41,45,46 Communication (frequency, two way)18,41,44–46 Organizational culture:

Redesign work practices46 Training20,22,24,28,40 Control and decision-making18,40,41,44,46

Reconstruction of content/ format45 Priorities chosen45,46 Management support18,43,44,46

Technical limitations44,45 Technical support20,24 Professional values18,41,44

User involvement45 Collaboration/ communication41

Support and maintenance19,20,24,43

Champions18

Rewards41



How to Evaluate?

Most of the evaluations of information systems in health
care that we reviewed were descriptive or correlational
studies. We found only two studies with a comparative
design with simultaneous randomized controls. Such a
comparative design is generally considered to be best,
but it requires a clear definition and complete elaboration
of variables beforehand. Also it is often not possible to
create two or more independent conditions in evaluation
studies of information systems. In case studies, a more
flexible approach allows the research questions to evolve
and can also illuminate the context of the information
system and the interactions between user and system.

Both approaches can be valuable, depending on the
objective of the evaluation and the stakeholder(s).
Kaplan10 suggested the following methodological
guidelines for evaluations: (1) focus on a variety of con-
cerns, (2) choose a longitudinal study design, (3) use
multiple methods, (4) choose a study design that can be
adapted to the study findings whenever necessary, and
(5) be both formative and summative (that is, to use the
results of an evaluation to further develop the informa-
tion system). Although somewhat general and certainly
ambitious, these guidelines are valuable in designing
evaluation studies. Our review showed that evaluations
assessing several attributes of different factors were
more informative. Formative evaluations—aiming at
improving the information systems during develop-
ment or implementation—were hard to find in the
reviewed literature. Most evaluations concerned sys-
tems in use and were summative evaluations.

A thorough evaluation should include all appropriate
success factors, but the moment to measure each varies
from factor to factor. An evaluation should start before
the development and should have no fixed end. One
could think of a kind of post-marketing surveillance as
is usual in medication registration procedures. The inte-
gration of qualitative (observations, interviews) and
quantitative (questionnaires, work sampling) data col-
lection methods provides an opportunity to improve the
quality of the results through triangulation.56 In evalua-
tions of information systems that employ multiple
methods the data from different sources complement
each other to provide a more complete picture. 
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