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Abstract

As computers become more and more an aid in the management of medical information, some specialists, such as
anesthesiologists, demand tuned applications to support their own activity. The development of these specific
applications is based upon the user’s requirements analysis, and functional and technical specifications. But some
failures show that a better understanding of human factors of acceptance could improve the usability and utility of
these tools. In this study, we demonstrated that when the management of medical information is closely intertwined
with the physician’s activity, it is necessary to perform a precise analysis of this activity in order to identify the
cognitive and organizational constraints that affect the usability and acceptance of the tool. We focused our study on
the pre-operative anesthetic consultation. After recording and analyzing 50 consultations, we were able to identify the
key points to fulfill in order to meet users’ acceptance. From this study, we propose some strong recommendations
to handle the constraints imposed by the anesthesiologists’ activity in their daily working environment. We applied
this method to evaluate an electronic patient record (EPR) for the pre-anesthetic consultation. The results of this
evaluation validate our hypotheses and the importance of the activity constraints. In conclusion, human factors, and
particularly those linked with the activity of healthcare professionals, have to be carefully studied before any
development and installation of an EPR into a specialty domain. © 2001 Elsevier Science Ireland Ltd. All rights
reserved.
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1. Introduction

In many hospitals, departments, such as
emergency, intensive care and anesthesiology,

tend to remain cut from the general develop-
ment of hospital information systems (HIS):
they are still badly or not well computerized,
at least from the medical information man-
agement point of view. However, on the
other hand, most of the intensive care or
anesthesiology machines (respirators, moni-
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tors) have been working with computers for
several years. Then, most of the companies
providing these machines: Datex-Ohmeda*,
Agilent Technology* (Care-Vue), Drager*,
Picis* (Care-Suite), Thermaco* (Idacare),
progressively developed software applica-
tions designed to automatically record the
physiological parameters gathered by the
machines during intensive care episodes. In
the past 10 years, those software were pro-
gressively adapted for the anesthetic process
during surgery, thus providing the anesthe-
siologists with an elementary anesthetic pa-
tient record, reduced to an archive
containing the main physiological parame-
ters automatically recorded during the anes-
thesia.

Following users’ requirements, most of
these tools now try to incorporate in their
software, some parts devoted to handling
medical information during the other phases
of the anesthetic process, especially the
anesthetic consultation, which takes place 1
week before the surgery. But, according to
the vendors of those tools themselves, these
parts of the software are difficult to use and
meet acceptance problems. Thus, the users
who cannot integrate them properly in their
daily working environment often reject
them.

On the other hand, some prototypes have
been developed on a smaller scale, specifi-
cally to handle medical information during
the anesthetic consultation. These tools are
usually developed by a user cooperating
with a small company, following a specific
demand of a single department of anesthe-
sia. These anesthetic computerized records
are usually successfully utilized by the anes-
thesiologists who created them, but they of-
ten fail to spread to other departments of
anesthesiology and remain confined to a
small amount of users [1,2].

Some evaluation studies have been per-

formed in order to assess the efficiency and
usability of software applications in inten-
sive care units (ICU) or during the pre-op-
erative anesthetic process [3–5]. Most of
these studies focus primarily on establishing
time saving due to automated data record-
ing; their methodology relies mainly on task
decomposition, allowing them to compare
the time spent in performing each elemen-
tary task with and without the computer.
The results usually confirm time savings
[4,5] for the tasks devoted to physiological
parameters recording, but they also empha-
size usability problems for the sub-tasks
dealing with medical information manage-
ment, such as drug prescriptions and shift
changeovers [4]. Then, these authors call for
a deeper behavioral and cognitive analysis
of users’ activity, in order to properly de-
sign or redesign the applications.

Probably because they are more recent
and not yet disseminated in many anesthesi-
ology departments, software applications
specifically designed for the preoperative
phase of anesthesia (pre-evaluation or con-
sultation) have hardly been assessed and
when they are [1,2,6], the evaluation reveals
deep usability or transferability problems.

For example, in a previous study [6], we
performed the usability assessment of a pro-
totype named Anesthesia Mobile System
(AMS) specifically designed to support di-
rect data entry during the anesthetic
consultation. The AMS was developed
within the context of a European project
(Isar-T), following a standard conception
cycle, including an extensive users require-
ments phase performed by both en-
gineers and consultants of the project.
Moreover, two expert anesthesiologists par-
ticipated in the phase of elicitation of ex-
pertise, which was performed by an expert
physician specialized in hospital information
systems databases. Unfortunately, this soft-
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ware application proved to be totally unus-
able. Part of the failure was due to the poor
ergonomic quality of the graphic user inter-
face (GUI) and to the slow rate of the appli-
cation, which were assessed through a
standard heuristic evaluation [7]. But, some
more fundamental problems could be iden-
tified as well. As with most similar products,
the AMS was unable to deal with human
factors and especially with the cognitive as-
pects of the users’ activity [6].

The applications that are intended to han-
dle medical data are closely intertwined with
the physician’s medical activity. This close
physician–machine cooperation involves
complex cognitive processes: the medical and
anesthetic expertise of physicians is deeply
involved in dialog with the interface. Under
those circumstances, standard usability meth-
ods, such as heuristic evaluation or cognitive
walkthrough [7], which are mostly task-ori-
ented, do not allow the identification of the
major cognitive problems the physicians will
encounter when dealing with the interface.
Then, those complex cognitive processes un-
derlying the actual activity must be carefully
analyzed to ensure proper usability and ac-
ceptance of the software. This dynamic and
cognitive approach constitutes a new trend in
the design and assessment of new software
[8], especially in the domain of anesthesia and
emergency [9,10]. This paper comes within
the scope of this cognitive approach and pre-
sents an analysis and modeling of the physi-
cian’s activity during the anesthetic
consultation. From this model, we identify
some constraints the software must respect
and we draw up some recommendation for
the human–machine interface. We then illus-
trate these specific points with the assessment
of an anesthetic computerized record devel-
oped in one of the departments of anesthesi-
ology in the University Hospital of Lille.

2. Analysis and modeling of the
anesthesiologists’ activity during their
consultation

2.1. Background

According to Gaba [11], Nyssen and
Javaux [12] and Xiao et al. [13] the anesthetic
process mainly involves a dynamic situation
management (DSM) activity [14,15]. The
characteristics of this situation are complex-
ity, time pressure and risks (the patient’s life
may be at stake). The main goal of the
anesthesiologists is to ensure that the patient
survives the surgery. It is important for the
anesthesiologist to be able to anticipate and
to plan the anesthetic process for each pa-
tient. This planning activity relies on the
elaboration and adjustment of a schematic
representation of the patient’s medical case,
which acts as a ‘conductor’ of the activity
[15,16]. Gaba [11] shows that for each partic-
ular anesthesia, the physician elaborates a
plan from a preoperative evaluation. This
plan includes a representation of the patient’s
physiological and medical state, the goal of
the surgery and an evaluation of the available
mental, physical and material resources. All
through the anesthetic process, this plan
guides the anesthesiologist’s activity and sup-
ports his decisions. The representation sup-
porting the plan (and thus the plan itself)
may be continuously adjusted according to
the patient’s evolving physiological state.

The whole anesthetic process can be di-
vided into four phases: (i) pre-operative
preparation; (ii) induction; (iii) maintenance;
and (iv) survey of the recovery phase [9,10].

The pre-operative phase is devoted to the
planning of the three remaining phases. The
anesthesiologists try to anticipate the poten-
tial problems and to assess the risks of the
anesthesia for the patient. In this respect, the
anesthesiologist has to exhaustively scan the
patient’s medical background.
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In many countries, the pre-operative phase
is set on legal grounds. The patient has a
medical consultation with an anesthesiologist
�1 week (�2 days) before the actual surgi-
cal operation. The anesthesiologist who per-
forms this consultation may not be the same
person in charge of the remaining phases.
Therefore, the anesthetic file completed by
the physician during the consultation is of
major importance because:
� it is a legal medical record
� it has the important function of transmit-

ting the relevant medical information to
the anesthesiologist on duty during
surgery.
Thus, it conveys all necessary medical in-

formation to manage the induction and
maintenance tasks and it allows the anesthe-
siologist in charge to assess those plans and
eventually to modify them according to the
evolution of the patient’s medical status dur-
ing the surgery.

The following section is dedicated to the
analysis and modeling of the anesthesiolo-
gist’s activity during this pre-operative phase.

2.2. Material and methods

We performed the observation, description
and analysis of the anesthesiologists’ activity
during the consultation with a special focus
on the interview of the patient and on data
acquisition. The methods were interviews,
video and audio recording and auto-facing
interviews.

Thirteen anesthesiologists participated in
this specific phase of the study; 11 were expe-
rienced anesthesiologists and two were
novices. They were observed and audio- or
video-taped while performing a consultation
with real patients volunteering to participate
in the study or with trained actors playing the
patient’s part. Each anesthesiologist had to
face at least one simple and one complex

case. Up to 50 consultations could be
recorded.

The main objective of this analysis was to
identify the procedures for searching, select-
ing and writing down the relevant informa-
tion. From the analysis of the
patient/anesthesiologist dialogs and of the
corresponding paper files, we reported for
each consultation, the order of the questions
asked by the physician, the answers of the
patient and the resulting written data.

2.3. Results

The medical data collected by the anesthe-
siologists during the interview with the pa-
tient are written down on a specific one-page
sheet of paper. Those paper files ordinarily
contain nine fields (administrative data, medi-
cal and surgical antecedents, etc.); each field
is divided into several zones, each zone
devoted to one main physiological system.
Throughout the interview of the patient, the
anesthesiologist fills in the given fields and
zones.

2.3.1. Information recording (hand writing)
Relevant data are handwritten on the anes-

thetic consultation one-page paper-file. A lot
of abbreviations are used to quicken hand-
writing; important information and recom-
mendation are underlined. The data are
written down as the corresponding informa-
tion occur in the dialog, leading the anesthe-
siologist to frequently jump from one field to
another of the paper sheet. Those handwrit-
ten files are sometimes very difficult to read.
In a statistical study, covering 261 completed
consultation files coming from five different
anesthetic departments of the University
Hospital of Lille, we found 21 files (8%)
containing at least one undecipherable data;
for one of the departments, the percentage
came up to 24% (12 out of 50); those illegible
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data may belong to any field, including cru-
cial ones. Moreover, a lot of files are incom-
plete, although the missing data may vary
significantly from one department to another:
for example, the ASA score is systematically
missing (100%) in one department and sys-
tematically completed (100%) in another, the
percentage of missing scores being 11, 16 and
68%, respectively in the three other depart-
ments. However, all the anesthesiologists
claim this data to be positively required in
the consultation files. Those results are coher-
ent with Falcon’s extended study of the qual-
ity of anesthetic records [17].

The observation of the anesthesiologist’s
activity during the consultation demonstrated
that most of them tend to emphasize impor-
tant data and eventually to set alerts in some
cases. Out of the 261 completed files which
were analyzed, 32 (12.26%) contained explicit
‘alarm’ signs, 52 (20%) had highlighted data,
some of them acting like an alert (for exam-
ple, circled in red) and 126 (48%) contained
emphasized data (underlined) (Fig. 1).

These observations show that it is not only
raw data that are transmitted to the anesthe-
siologist on duty for the surgery: the consul-
tation file also conveys interpreted data
which are parts of the representation of the
patient’s medical case and elements of the
planning for the anesthetic process.

2.3.2. Strategies for information gathering
All patients are asked the same general set

of questions, but the interview does not usu-
ally go through the successive fields in a
systematic way. We observed that the order
of the questions differs from one case to
another. This order depends on two indepen-
dent factors: the degree of complexity of the
case and the procedure for exploring the pa-
tient’s medical background. We could iden-
tify three different procedures for the
exploration of the patient’s medical case.

Each procedure accounts for an observed
order of the questions. All three procedures
can be used alternately during the same
examination.
� Procedure 1: the anesthesiologist follows a

standard and systematic order when ques-
tioning the patient, field by field and sys-
tem by system.

� Procedure 2: from an answer given by the
patient, the anesthesiologist infers some
further relevant information and sets spe-
cific questions to confirm this hypothesis.
This procedure leads to significant short
cuts in the exploration of the patient’s
medical framework.

� Procedure 3: at times, the anesthesiologist
may allow the patient to ‘tell his story’ as
far as it is relevant to the purpose of the
consultation.
Procedures 2 and 3, for which the order of

the questions is no longer the standard and
systematic order, are not used by novice
anesthesiologists.

2.3.3. Expert/no�ice comparison
There are important differences between

expert and novice anesthesiologists in the
way they gather and record relevant
information.
The no�ice anesthesiologists:
� Follow the systematic order of the paper

file, whatever the complexity of the medi-
cal case.

� Ask all the questions
� Write down all the answers
� Do not interpret the data and make no

differences according to their importance
for the anesthetic process

� Never underline, nor circle or emphasize
any information

� Do not provide any element for the plan-
ning of the anesthesia itself

� Try to reassure the patient at the end of
the interview
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� Are unable to question the patient in the
form of a natural dialog.

The expert anesthesiologists:
� Do not follow the standard order of the

paper file, except sometimes for simple
cases

� Jump from one field to another following
significant expert inferences

� Write down only relevant data
� Interpret the data collected and categorize

them according to their importance for the
anesthetic process.

� Underline or emphasize crucial
information

� Give significant clues for the planning of
the anesthesia itself, sometimes set alarms

Fig. 1. An example of a typical anesthetic consultation paper file completed by an expert anesthesiologist. It contains
explicit alarm signs, emphasized data and it is somehow uneasy to read.
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Fig. 2. Model of the anesthesiologist’s activity for information gathering and recording during the consultation.

� Pay attention to the patient’s anxiety and
reassure him all along the consultation

� Are able to give the clinical interview the
form of a natural dialog.
When presented with this analysis of their

activity, all the anesthesiologists, experts as
well as novices, acknowledged its authentic-
ity. But unfortunately, only two novices par-
ticipated in that part of the study. Then, one
must be careful when trying to generalize
from the results obtained here: the succeeding
model will need further experiments for
broader verification.

2.4. Interpretation and elaboration of the
model

The three different procedures identified in
the expert medical interviews (described in
Section 2.3.2) reveal specific strategies and
thus planning activities for information gath-
ering. The expert alternate use of these three
procedures constitute a mixed bottom-up/
top-down planning [16], usually called oppor-
tunistic planning [18], which is partly
supported by the actual acquisition of data.
We can draw up a model representing this
particular activity; this model relies on the

Rasmussen’s general architecture, modified
by Hoc and Amalberti [19] to adapt to plan-
ning activities in dynamic environments. This
approach emphasizes the role of the current
representation and can be represented as
shown in Fig. 2.

The anesthesiologist always begins the in-
terview in a standard way, with the adminis-
trative data and the type of surgery expected.
Then, he usually goes through the patient’s
medical history. He then begins to gather
relevant information and this information
feeds the emerging representation of the pa-
tient’s medical case, which allows the anes-
thesiologist to identify significant patterns in
the information given by the patient. Relying
on the representation of the patient’s medical
framework, the anesthesiologist begins to
plan the search for further information and
ends up particularizing the procedure for the
interview and adapting it to the characteris-
tics of the patient’s medical case. Amongst
the information given by the patient, the
anesthesiologist selects and writes down the
relevant data on the paper file. This file be-
comes a kind of external support for the
representation, which is an important point
given the limited capacity of the human
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memory. In this model, the current represen-
tation of the patient’s medical case is a key
concept, acting as a kind of conductor of the
activity, as in an orchestra.

The construction of this representation is
influenced by three main factors. (1) The
anesthesiologist’s expertise, which allows him
to interpret and assemble the data in signifi-
cant patterns and to select, record and em-
phasize relevant or important information.
(2) The structure of the anesthetic paper file,
which leads to a specific categorization of the
data. (3) The complexity of the medical case,
which orients the planning of information
gathering and influences the adjustment of
the interview.

3. Constraints for the software and
recommendations for the man–machine
interface

From the analysis of the activity and its
modeling, we can identify some constraints
the software should respect in order to ensure
proper usability and acceptance of the tool.
Taking into account these cognitive con-
straints implies some specific developments
for the human machine interface. In Table 1,
we present the more important of these
recommendations.

Obviously, Table 1 can be used as a basis
for the assessment of any software applica-
tion designed to handle medical data syn-
chronously during the anesthetic
consultation. This evaluation of the interface
must take place between the technical verifi-
cation and the functional assessment phase
[20–23]. It must be performed with end users
and in real work environment or in closely
simulating situations. As far as possible, the
key variables, identified by the model as infl-
uencing the performance, must be controlled.
In Section 4, we present an example of such

an assessment of a software application for
the anesthetic consultation.

4. Evaluation of a software application for
anesthetic consultation

Tabellar* is a computerized medical record
specific for the anesthetic consultation. It was
developed on behalf of an anesthesiologist in
charge of a department of anesthesiology in
the University Hospital of Lille. It has been
used routinely for 3 years in this specific
anesthetic department, but at the time of the
evaluation study (1997/1998), the main user
(if not the only one) remained the author of
the tool.

Tabellar* fulfills the strong users’ require-
ments for the exhaustiveness of the database:
the anesthesiologists want to be able to enter
any relevant information. Thus, the software
contains a lot of catalogs comprising lists of
numerous items. The structure of the data-
base is close to the structure of the anesthetic
paper file; it is then divided into six domains,
each containing several fields.

The interface can be characterized as
follow:
� it is closely linked to the database; the

natural (by default) order of appearance of
the screens follows the structure of the
database;

� the resulting interface is made up of more
than ten screen pages. There is a synthesis
screen dynamically updated as the data are
entered, but this screen is unavailable
while the user goes through the successive
catalogs devoted to medical and surgical
antecedents, which concerns the major
part of the medical interview. The user has
to quit (shutdown) these screen-pages to
retrieve the synthesis screen;

� the anesthesiologist may choose not to
follow the order set by the interface to
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Table 1
Constraints for the software and recommendations for the GUI

Consequences RecommendationsConstraints

The anesthesiologist relies on the All along the clinical interview, the The software must provide the physician with a
progressing representation of the summary screen page, continuously updated withanesthesiologist must have before his eyes all

the data already gathered. At least, he must each new data and always available while hepatient’s medical framework to drive the
questions the patient and enters new data.clinical interview. The paper file acts as be able to access this information very

an external support for this rapidly.
representation.

The anesthesiologist relies partly on the The summary screen page must include thisThe anesthesiologist must have this structure
structure of the paper file to plan the before his eyes all along the interview. structure. Each new data must be entered in the

proper field or zone of the structure. The order ofclinical interview and to categorize the
items. data gathering set by default should follow this

structure.

The software must allow the physician to enterThe anesthesiologist must be able to jumpExpert anesthesiologists particularize the
from one field to another in order to enter ainterview according to the characteristics the data randomly and very rapidly. If the

software contains several screens and catalogs, theof the patient’s medical framework. new data easily and rapidly enough to deal
shift from one screen to the other must be easywith the speed of a natural dialog.
and fast.

Expert anesthesiologists may transmit to Expert anesthesiologists underline, circle or The software must allow the anesthesiologist to
emphasize important data, sometimes they emphasize crucial data and to set specific alarms.the anesthesiologist on duty for the

surgery interpreted data, part of their add alarms.
representation of the medical case and
elements of planning.
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enter the data and is thus allowed to jump
from one field to another. But, then he has
to shutdown the actual catalog and/or
screen page to open the targeted one and
this procedure is quite slow;

� there is no specific procedure to allow the
anesthesiologist to emphasize crucial data
or to add personal remarks, recommenda-
tions or warnings.

4.1. A priori assessment of the Tabellar*
application

The comparison of these characteristics
with the recommendations listed above pro-
vides the a priori evaluation in Table 2.

This a priori evaluation allows some fore-
casts for the usability and acceptance of this
software application:
� Due to the synthesis screen and the visibil-

ity of the structure, the anesthesiologists
should be able to gather and record the
relevant data while performing their con-
sultation; the resulting anesthetic record
should be of satisfactory quality.

� Due to the poor capacity of the tool to
adapt to different orders for data gather-
ing, the expert anesthesiologists should feel
uncomfortable with the interface because

they will be unable to rely on their exper-
tise to drive the interview of the patient.
Conversely, novice anesthesiologists
should not be disturbed by the order set
by the interface for data gathering; they
should rely on the interface for driving the
medical interview.

� The expert anesthesiologists should be less
disturbed with the interface for simple
cases than for complex cases.

4.2. Experimental assessment of the
Tabellar* application

In order to validate the above hypotheses,
we performed an experimental evaluation of
the Tabellar* application, which involved
three independent variables corresponding to
the three main influencing factors of the
model of activity: expertise, complexity of the
medical case and the structure of the file.
� Subjects (Expertise):

� One expert anesthesiologist, unfamiliar
with the Tabellar* application

� Two novice anesthesiologists, unfamil-
iar with the application.

� One expert anesthesiologists, familiar
with the application (author of Tabel-
lar*), who represents the optimal per-
formance that can be obtained with the
application after a 2-year period of
daily utilization. Each subject (unfamil-
iar) had three 1-h training sessions.

� Experimental design (complexity, struc-
ture): Each anesthesiologist performed
four consultations corresponding to the
combination of a two degrees of complex-
ity variable (Simple×Complex cases) and
a two conditions variable (Paper file×
Tabellar*).

� Quantitative results (Fig. 3;; Table 3)):The
consultation with the paper file and for
simple cases is always faster than the con-

Table 2
A priori assessment of the Tabellar application

TabellarRecommendation
interface

MediumDynamically updated synthesis
screen page

LowPossibility of particularizing the
order of data gathering

Visibility of the structure for data Good
gathering

Possibility to emphasize crucial Low
data
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Fig. 3. Duration of the consultation (minutes) according to the type of support for the record (Tabellar×Paper), the
complexity of the medical case (Simple×Complex) and the expertise of the anesthesiologists (Expert×Novice).

sultation with the computer and for com-
plex cases. The expert anesthesiologists are
faster than the novices, but as we ex-
pected, they are much more disturbed by
the computer condition, where they be-
come even slower than the novices. But
this main effect is not influenced by the
complexity of the case. For simple cases,
the anesthesiologist familiar with the tool
is as fast as the other experts with the
paper file, but for complex cases, she re-
mains slower than any of the other experts
working with the paper file.

� Qualitative results:The expert anesthesiol-
ogists enter the same data (same number,

same quality) on the paper file and on the
computer. But the novices tend to enter
less data on the computer and these data
are less precise. Expert anesthesiologists
feel uneasy whenever the summary screen
is not available and they have some
difficulties with the categorization of the
items and data or with the catalogs each
time this categorization is slightly different
from the one they are used to (paper file
and personal expertise). As expected, ex-
pert anesthesiologists feel ‘less in control’
in the computer condition and they get the
impression they cannot drive the interview
of the patient exactly the way they want,
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that they are compelled to follow the order
set by the computer. They usually end the
session claiming that ‘their personal habits
do not fit the computer way’ and they are
reluctant toward the utilization of this tool
in their daily working environment. In
summary, the experimental results validate
the a priori evaluation of the Tabellar*
application, which demonstrates medium
usability and poor acceptance, at least
from the experts point of view.
When faced with the completed Tabellar*

consultation files (edited on paper), anesthetic
nurses in charge of the induction phase with
the anesthesiologists find it easier and faster
to read than the previous paper file because it
is typewritten. But they complain about the
lack of explicit categorization of the data and
their non-differentiation; they ask for impor-
tant data to be highlighted.

5. Discussion

5.1. The ‘usability’ problem

The quantitative and qualitative results of
the experimental evaluation of Tabellar* are
coherent with the hypothesis derived from

the model of activity and the a priori assess-
ment. The problems of usability are actually
due to the incompatibility between the soft-
ware application and the main characteristics
of the anesthesiologist’s activity, especially if
we consider the complex cognitive aspects of
this activity:
� Strategies for information gathering in or-

der to elaborate a proper representation of
the patient’s medical case and to set pre-
liminary elements for the planning of the
anesthetic process.

� Strategies for transmitting the relevant in-
formation to the anesthesiologist and
anesthetic nurse in charge of the per-oper-
ative phase of the anesthesia. In this highly
complex communication process, the par-
ticularization of data notation acts as a
specialized operative language.
Understanding these essential features of

the anesthesiologists activity helps to inter-
pret correctly the usability problems. It is
then possible to give reliable recommenda-
tions for the design of new tools or for the
redesign and improvement of existing tools.

Such recommendations were provided for
the Tabellar* software, which has hence been
significantly enhanced:

Table 3
Duration of the consultation (in minutes) according to the expertise, the complexity and the file support

Novice anesthesiologistsExpert anesthesiologist Expert anesthesiologistsConditions/
familiar with the applicationsubjects unfamiliar with the application unfamiliar with the application

5Simple case 8
min=max=5Paper file min: 7; max: 9

Simple case 11195
Tabellar min: 14; max: 28 min: 9; max: 13

Complex case 12.5 17.5
Paper file min: 4.5; max: 18.5 min: 17; max: 18

19Complex case 33 23.5
min: 22; max: 25Tabellar min: 20; max: 46
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Table 4
Differential efficiency of the computer and paper files according to the functionalities considered

ComputerFunctionalities/support Paper

To support the acti�ity:
++Elaboration of the representation −−

−−Information gathering ++
−+Transmission of interpreted information (representation)

+−Transmission of raw information ++

Data management:
++−−Archiving

−−Statistics ++
++Data retrieving and data availability +−
++−−Editions, complementary services

� Improvement of the synthesis screen: more
fields are visible altogether; the synthesis
screen now includes complementary data
such as laboratory results.

� When a user searches a catalog, the corre-
sponding field and the items already en-
tered in this field remain in view.

� The GUI is faster.
All those amendments support the elabora-

tion of the current representation and allow
the user to browse more easily among the
fields of the consultation file. Therefore, the
usability of the application seems positively
improved. It is currently utilized routinely by
all the expert anesthesiologists of the depart-
ment (three) and by the novices as well.

5.2. Usability �ersus efficacy

When they claim that the paper file is
‘easier to use’, the anesthesiologists express
the fact that this paper file suitably supports
their activity in the preoperative phase of the
anesthetic process (Table 4). But the software
application somehow helps solve some usabil-
ity and quality problems induced by the use
of handwritten paper files, such as the legibil-
ity and the missing information problems.
Moreover, if we consider the quality of the

anesthetic patient record and the quality of
information management, the software appli-
cation becomes unavoidable (Table 4).

For example, Tabellar* includes a sophisti-
cated and accurate intubation’s score [24]
which is automatically computed; in case of a
difficult intubation, the appropriate anes-
thetic technique is suggested. Similar to most
of the current EPR, the Tabellar* application
entails an automatic check for the complete-
ness of the critical fields, automatic loading
of the previous anesthetic file in case of re-
peated anesthesia, a specific link with the
nurses’ file and so on. Most of these function-
alities could be considered as ‘another way’
of supporting the anesthesiologists’ activity.

6. Conclusion

The continuous extension of HIS, as well
as the increase in quality requirements for
anesthesiology, allows the consideration of
the anesthetic computerized record as very
probable in most hospitals within the next 10
years. Then, these software applications must
be readily acceptable in the anesthesiologist’s
daily working environment. The acceptance
of these tools will rely on their ability to
support both essential functions:
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� To provide a reliable archive;
� To support the users’ activity by providing

them with an adequate external support of
the current representation that allows a
proper management of dynamic situations.
Most of the existing tools actually reach

the first target. But, they still have to improve
their capacity to deal with the second target.

This statement could be extended to most
of the major applications proposed to the
physicians. This paper demonstrated the use-
fulness of the activity modeling approach in
this domain.

References
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