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Abstract

The use of modern information technology (IT) offers tremendous opportunities such
as reducing clinical errors and supporting health care professionals in providing
care. Evaluation of user satisfaction is often seen as a surrogate for the success of
an information systems.

We will present the evaluation of a report writing system at the Innsbruck University
Medical Center based on a standardized, validated psychometric questionnaire. The
results show high reliability and validity of the questionnaire. They also show some
interesting differencesin user satisfaction between departments, due to differencesin
working processes and preconditions.

Psychometric questionnaires can be seen as a reliable and valid method to measure
certain psychological constructs. Their development requires, however,
methodological rigour and sufficient time. Psychometric questionnaires allow only a
limited interaction between researcher and user, their results may be very dependant
on the time of measurement, and their inter pretation often needs external knowledge.
Those limitations have to be taken into account when preparing evaluation studies.
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1. Introduction

Information technology (IT) is emerging more and more in hedth care. It is evident that the
use of modern information technology offers tremendous opportunities, but there are adso
hazards associated with information technology in hedth care modern information systems
ae codly, ther falures may cause negative effects on patients and saff, and possbly,
when inaufficiently designed, they may result in spending more time with the computer
than with the patient. Therefore, a rigorous evauation of IT in hedth care is recommended
and of great importance for decison makers and users of future information systems [1].



Evaduation can be defined as the decisve assessment of defined objects, based on a set of
criteria, in order to solve agiven problem [2].

There have been many attempts to describe the factors which can illuminate whether an
information system can be seen as a success or not. For example, Del.one [3] describes six
mgor dimendons of success of management information sysems  sysem  qudity,
information qudity, use, user satisfaction, individud impact, and organizationa impeact.
User stisfaction in his mode is cosdy intertwined with use, and both are the precondition
for the effects of a system. Other authors aso stress the importance of user satisfaction resp.
user acceptance evauation. For example, Goodhue [4] dates that user evaduation is often
used as a surrogate for the success of a management information system, because objective
criteriafor system success are difficult to be found.

A lot of research has been done to built theories of user acceptance and user satisfaction
(we will use both terms in this paper). A wdl known modd is the technology acceptance
model (TAM) by Davis [5], corrdating perceived usefulness, perceived ease of use, attitude
towards using, and actud sysem use. Another mode by Ohmann [6] distinguishes between
sysem-independent and system-dependent factors for user satisfaction, the latter eg.
characterized by user satisfaction with the content, the interface and the organization. The
Task-Technology-Fit model by Goodhue [4] indicates that user evauations depend on the
fit between user, technology, and task.

In generd, user acceptance seems to reflect whether a sysem adequatdy fits the
charecterigtics of the users (eg. computer knowledge) and the characteristics of the task
(e.g. report writing) which is to be performed. Thus, user acceptance can be seen as an
adequate indicator whether an information system redly supports users in their dinicd
working processes. When this support is the am of an information system, then user
acceptance can even be seen as an adequate indicator for the overall system’s success.

The evauation of user acceptance is mogly conducted usng standardized psychometric
guestionnaires in order to quantitativdly measure the condtruct “user acceptance’.
Psychometric analyses deal with the measurement of human characteristics. To assure that
these ingruments fulfill required qudity standards, they have to be rigoroudy developed
and vdlidated, comprisng an iterative proceeding of desgn, pilot goplication, vaidation,
and re-design [7], [8]. The vdidation of psychometric questionnaires is of grest importance
in order to show whether they redly measure what they are intended to measure (vdidity),
and whether they do this in an objective and rdigble way. Besdes vdidity, rdiability and
objectivity, feagbhility, economic aspects and comparability are other requirements for
questionnaires[9].

With this in mind, an evaluaion was conducted on user acceptance of an dectronic report
writing sysem a the Innsbruck Universty Medicd Center. This evduation was manly
based on questionnaires. Based on our results, we will discuss the vaue and shortcomings
of questionnaires to be used in evauation sudies of hedlth information systems.



2. Evaluation of user acceptance of an electronic report writing system at the
Innsbruck University Medical Center

2.1 Goal of the Sudy

The god of the study was to evauae the podtive and negative effects of an dectronic
report writing system a the Innsbruck Universty Medicd Center (based on Cerner HNA
Millenium®), seen from the view of usas. The dudy was conducted in those three
departments which worked with the sysem a the time of the study: neurology, internd
medicine and surgicad transplantation. A sub-god was to assure vdidity and reiability of
the used quedtionnairess The functiondity of this sysem comprised credting,
correcting/editing and retrieving discharge reports as well as short medicd reports. Three
man user groups were identified for this sudy: junior physicians, senior physcians, and
clericd assgants.

2.2 Sudy Design

The study was a prospective, descriptive, quantitative study. Through a cross-sectiond
sudy design, a representative sample from each of the different user groups and from each
of the three departments were questioned via a written vadidated questionnaire. We were
able to reuse a questionnaire presented by Boy et d [10] which had been used in a least
two questionnare sudies. Only dight modifications have to be done (eg. exchanging the
name of the sysem). The gpplication of the quegtionnaires in [10] had shown a satisfactory
reliability coefficient Cronbach Alpha of 0.84. The survey was carried out in February 2002
and the sample 9ze was obtained from the users known in the sysem. Our questionnare
conssted of 17 main psychometric questions on user acceptance (eg. “The system is easy
to use’; “l can profit from the sysem in my work”), supplemented by additiond question
on how often they use different functions of the system, on how the overdl user acceptance
is and on demographic data. Findly, two freetext questions on podtive and negative
aspects of the systems were added to alow for unexpected observations.

2.3 Execution of the study

After a gmdl-scale pre-test with three users to test the clarity of the dready vaidated
questionnaire, it was didributed to 90 users. 59 of them findly responded to the 2-page
questionnaire (14 junior physicians, 26 senior physcians, 19 clericd assgtants), making up
areturn rate of 66%.

2.4 Study Results

The outcome of the study showed medium to high level of user satifaction with the
computer-based report writing system. Figure 1 displays the mean vaues to generd
satisfaction (by department, and by occupationa group), based on the main psychometric
part of the questionnaires. The complete results can be found in [11].

The results show some interesting differences between the depatments. While in the
neurology department, the clericd assgtants are much more satisfied with the sysem than



both physician user groups, the sStuation is the opposte n the other two departments. After
andysis of the answers (including the free text answers), some explanations could be found
such as differences in work processes and differences in the preconditions before the
introduction of the IT sysem. For example, in the internd medicine department, the
organization of report writing was dready very wel organized before the new system was
introduced. The new way to do it now put more work on the physicians, eg. they now
needed to correct the reports themseaves, therefore, the physcians criticized the higher
amount of work for them in this department. The results of this study will be used to better
prepare the introduction in other departments (eg. better organizationd preparation of
changed workflow).

Mean Values to Total Satisfaction with the Electronic
Physician Discharge Report Writing System

Neurology

0 Junior Physician

| 3 Senior Physician
Clerical Assistant
Internal Medicine

Surgical
Transplantation

Figure 1. Mean values to total satisfaction in the three departments, based on 17
psychometric questions, by occupational group. Scale: 1 — very dissatisfied, 2 —fairly
dissatisfied, 3 — neither satisfied, nor dissatisfied, 4 —fairly satisfied, 5 — very satisfied.

2.5 Validation of the questionnaire

The andyss of rdiability of the used quedtionnaire showed satifactory high results. The
reliability index Cronbach apha was 0.93 for the 17 psychometric questions. This shows a
high interna consgtency of the questions, meaning that dl questions “point in the same
direction”, thus showing a high reiability. A detalled andyss of each question showed a
high sdectivity index (> 0,5) for 15 of the 17 questions. For example, the question “The
sysem supports research” showed a low sdectivity index, as many usars (eg. dericd
assgants) do not work in the research area. Thus, this question does not contribute much to
their overdl user acceptance. The questionnaires should now be modified to indicate that
this question should only be used for specid user groups.

For the andyds of vdidity, we chose to empiricaly check the criterionrdaed vdidity
which consgts of the correation between the test result and an externd criterion related to
the congtruct. As externd criterion in absence of a gold standard we chose the one question
on the overdl user satisfaction with the sysem (“How satisfied are you overdl with the



sysem?’) as we assumed, that people who are overdl satisfied, should be consstent with
their answers to the individuad question. Each of the 15 remaning psychometric questions
(after excluson those two with low sdectivity index) as wel as the mean of the
psychometric questions were podtively corrdated with the overal satisfaction with the
system (correation coefficient r between 042 and 0.78, p < 0.001 for each correlation).
The psychometric questions are thus good correlated to the overdl satisfaction, pointing to
an acceptable vdidity of the questions.

The free text comments by 48 of the 59 users indicated to some aspects that were not
covered by the psychometric questions. For example, the persona communication between
clericd asssants and physcians as well as junior and senior physicians seemed to be
negatively affected by the sysem. The sysem replaced the direct contact during the
necessary correction cycle by asynchronous dectronic communication. Some users thus
criticized the reduced personal communication. This aspect could be added to an updates
verson of the questionnaire,

3. Discussion and Conclusion

One important gpplication of questionnaires is to get an indght into what people think. In
this case, questionnaires try to quantitatively measure a so-cdled “psychologica construct”
(such as user satidfaction). When rigorous methods for the development and vaidation of
such psychometric questionnares are followed, then they can measure a congtruct with high
relidbility. These questionnaires are typicaly based on sandardized and well-structured
closed questions, dlowing for an exact and quantitative measuremern.

It is often useful to add, however, some openended questions to a psychometric
questionnaire. This dlows the researcher to detect aspects which have not been taken into
account during the development of the questionnaire. For example, in our case, changes in
communicetion patterns seem to bother many usars, but this was not pat of the
questionnaire. Thus, openrended questions help to give hints for a future redesgn and
vaidity improvement of a quedionnaire. The often used rdiability measure Cronbach
Alpha only informs us if dl quedions point in the same direction — not whether they
completely cover the construct which the researcher isinterested in.

The vdidity of questionnares is usudly more difficult to assess then its rdigbility. Typica
vaidity approaches are the corrdation with an externa factor (criterion-based validity), the
agreement with a theoreticad prediction (construct-based validity), or subjective assessment
of the vdidity of the questions by externd experts (content vdidity). For criterion-based
vdidity, it is difficult to prove tha this extend factor itsdf is vadid. We chose the sdf-
reported overdl satisfaction as externa factor, however, this is cealy not an optimd
choice, as it is a subjective factor, and dso pat of the same questionnaire. The often used
corration with extenad usage patterns (eg. high satisfaction and intensve use are
correlation), as done eg. in the theory of Davis [5], should however not be applied, when
the use of our sysem is mosly mandatory (as in our case). Content vdidity, findly, is
surely the weekest (but easiest) gpproach. We applied it by discussing the content and
adequacy of the questionnaires with different users and with persons responsible for the I T.
Together with interviews and observations, questionnaires are an important methods for
sysems andyss and sysem evaduation. One big disadvantage of questiomaires is that they



do not dlow for a flexible interaction between researcher and user, eg. when something is
unclear or important. Thus, psychometric questionnaires may present clear quantitative
results but they ae often not suffident for a full interpretation of the findings. For
example, as in our case, we saw differences in user attitude between user groups and
departments. However, the questionnaire did not help to clearly answer the ‘why’ — what
was the reason? ‘Why' -questions can better be answered using interactive methods such as
interviews, or, more generdly gpoken, quditative evduaion methods. Thus, for the
interpretation of psychometric quedtionnaires, further externd information normaly needs
to be gahered, such as background informetion, usage patterns, or additional openended
questions.

Another possible drawback of questionnaires is that they are often only applied a one given
point in time (as in our case). Any one-point psychometric andyss of user satisfaction in a
complex clinica environment should thus only be interpreted very carefully, as changes of
work processes, of staff members, of organizationd dructures, of patient clientdle, as well
as Oftware updates, training sessons etc. dl may affect the results, as they tend to change
the fit between user, technology and task. And, therefore, user satifaction may aso quickly
change because it isan indicator for thisfit.

Summarizing, psychometric questionnaires can be seen as a rdiable and vdid method to
measure certain psychologica attributes such as user satisfaction. They can give clear
quantitative results. In this sense, it is a method of the objectivis evauation tradition.
When vdidated quedtionnaires are available, then their agpplication and andyss is rather
efficient (in our example, the sdection, adaptation and pre-test of the questionnaires took
only 23 hours). Ther new development, in contrast, is very time-consuming and should
only be done when no avalable questionnaires are available. Psychometric questionnaires,
however, dlow only a limited interaction between researcher and user, their results may be
very dependant on the time of measurement, and their interpretation often needs externd
knowledge. Those limitations have to be taken into account when preparing evauation
studies.
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