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Summary

Objectives: Intra-organizational communication is
mostly interpersonal. Synchronous interruptive com-
munication is recognized as a primary source of ineffi-
ciency and error in healthcare, and there is much po-
tential for information and communication technology
(1CT) to improve such communication. As recently sug-
gested, however, due to communication failures ICT can
also compound medical errors. In this paper we analyze
factors that restrict the role of ICT in improving interper-
sonal healthcare communication and suggest solutions.
Methods: We citically analyzed the literature from o
selection of diverse scientific disciplines. These were
related fo interpersonal communication, fo the role and
place of standardization and computerization in its
improvement, and fo reducing medical errors.

Results: Four possible scenarios were defined on how
ICT can serve healthcare communication. Two differing
conceptual frameworks about communication in health-
care were discussed. Considering “information space”
as a part of “communication space” allows the recogni-
tion and control of the source of the semantic gaps in
conventional standardization and an enhancement of
the role of ICT in improving infra-organizational com-
munication. Moreover, cognitive, social, and organiz-
ational dimensions of complexity in interpersonal com-
munication can be managed. Three approaches fo con-
trol the variability in those dimensions and fo promote
the role of ICT in intra-organizational communication
were discussed.

Conclusion: A multi-dimensional approach is required
to promote the role of ICT in intra-organizational com-
munication in healthcare. Parallel o conventional
standardization, af least three dimensions need to be
addressed: controlling the effect of the social context,
developing standard information processing skills, and
most importantly, controlling variations in care
practices” performance.
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1. Introduction

Mounting evidence indicates that errors in
healthcare intra-organizational communi-
cation are accompanied by a rise in medical
errors that result in morbidity and mortality
[1-3]. Communication failures, particularly
those due to an inadequate exchange of in-
formation between healthcare providers, re-
main among the most common factors that
contribute to the occurrence of adverse drug
events [4]. In a retrospective review of
14,000 in-hospital deaths in Australia [5],
communication errors were found to be the
leading cause, and were twice as frequent as
errors due to inadequate clinical skills [5-7].
In another study, 37 percent of errors in a
critical-care unit were found to be the result
of problems in the verbal exchange of infor-
mation between nurses and physicians [8].
Information and communication tech-
nology (ICT) has considerable potential to
improve communication in healthcare [4].
As recently suggested, however, ICT can
also increase medical errors due to prob-
lems apparently caused by ICT in intra-
organizational communication [9-11].
Nevertheless, little has so far been learned
about the reasons for these side-effects of
information systems. Therefore, it is crucial
to determine just how ICT applications
might or might not be beneficial. To exam-
ine this question more deeply, one needs to
understand problems in the current health-
care intra-organizational communication,
the potential improving roles for ICT, the
current approaches to using ICT in health-
care communication, and the probable pit-
falls. Basically, standardization precedes
every successful computerization [12]. One
of the central issues to be addressed is stan-
dardization and its effect on successful com-

munication through ICT channels. Through
this focus, we will be able to elucidate how
and how not to draw upon ICT to improve
intra-organizational communication.

This article is a critical appraisal of the
published literature about empirical studies,
points of view, and theories from linguistics,
cognitive psychology, sociology, medical
informatics, quality and organization in
healthcare, and Computer Supported Co-
operative Work (CSCW). We examine sev-
eral of the problems inherent in healthcare
communication and elaborate upon the
source of errors due to communication
problems. Next, we evaluate the possible
roles that ICT can play in improving health-
care intra-organizational communication.
Theoretical frameworks relating to improv-
ing communication in healthcare and their
impact on standardization approaches and
ICT application are then appraised. Finally,
we discuss the limitations that hinder effec-
tive standardization in healthcare communi-
cation and make suggestions regarding
other approaches.

2. Background

Communication in highly specialized and
collaborative healthcare work is both essen-
tial and critical [13]. Tasks in healthcare en-
vironments are information-intensive, and
to be performed properly a specific task
requires a precise set of information, which
is obtained mainly through direct inter-
action® with colleagues but also through
using Patient Care Information Systems

@ The word “interaction” here means communi-
cation either between people or between humans
and machines [14].



(PCISs) [7, 15, 16]. Interpersonal com-
munication constitutes the greatest part of
intra-organizational communication in
healthcare [17, 18], and the more that
healthcare workers play a role in direct
patient care, the more they are involved in
communication [15]. Studies, for example,
show that among the care providers medical
and nursing staff are the main communi-
cators in healthcare organizations [7, 16]. In
this paper interpersonal communication is
frequently used to represent intra-organi-
zational communication.

In the literature, interpersonal communi-
cation is categorized as synchronous vs.
asynchronous [18, 21]. Technically, when
the message of a communication is broad-
cast and received simultaneously, it is called
synchronous®. In healthcare, synchronous
channels have been identified as the main
interpersonal communication channels [7,
18-22]; among them, verbal® communi-
cation is recognized as the most prevalent
[18]. Verbal communication is almost al-
ways synchronous and potentially interrup-
tive in its nature [7, 19, 20]. Studies have
reported that verbal interruptive com-
munication comprises 11-35 percent of all
healthcare communication [7, 15]. How-
ever, researchers who studied conventional
conversation in the workplace reported that
communication regarded by one person as
intentional was perceived as interruptive by
the person being addressed [24]. Whether
verbal communication is interruptive ap-
pears to be a subjective issue, and the fre-
quency of interruptions reported may there-
fore be underestimated.

In healthcare, asynchronous communi-
cation is less prevalent. It is, however, an
important part of interpersonal communi-
cation, since communicators are able to or-
ganize their message or the information that
they intend to exchange. Communication
through PCISs, such as a patient’s medical
records, notes written on boards (e.g.,
white-board notes), e-mail, faxes, and

b In healthcare, an interaction is considered to be

synchronous when two parties interact simulta-
neously.

¢ When spoken language is used as a symbol system
for a message exchange, the interpersonal com-
munication is called verbal communication [23].

communication through web-based appli-
cations, are among the most common forms
of asynchronous communication. In daily
healthcare work, care providers exchange
much registered information in PCIS via
synchronous interactions. Communication
between a physician and a nurse during a
ward round, for example, includes not only
an exchange of structured data (e.g., found
in patient charts) but also a discussion about
unstructured information (e.g., what nurses
have to say about a patient’s emotions, and
so forth).

3. Source of Errors in
Interpersonal Communication

In the literature, synchronous channels are
considered a primary source of inefficiency
and errors in interpersonal communication
in healthcare [7, 18-22]. These channels can
hamper healthcare practice for at least two
reasons. First, for most synchronous com-
munication in healthcare, especially face-
to-face interactions, interruption is un-
avoidable. The introduction of synchronous
interruptive channels in such a healthcare
environment has a negative impact on the
working memory and performance of care
providers [21, 22, 25]. Interruption can lead
to distraction and forgetfulness, and if it
happens frequently it can lead to cognition
overload and to errors [7, 25-27]. Therefore,
to contribute to a more efficient perform-
ance on the part of healthcare professionals,
unnecessary synchronous interruptive com-
munication should be reduced.

Second, the information exchanged via
synchronous channels either is not regis-
tered in PCIS or is registered with a delay,
which results in a negative effect on the in-
stitutional memory. It is suggested that the
biggest information repository in most or-
ganizations resides within the heads of staff
members, and the most updated information
can be found with individuals rather than
elsewhere, for example in patient dossiers or
information systems [6, 28]. Such claims
denote the fact that communicators fail to
register the important exchanged informa-
tion in PCIS appropriately and timely.
Cooper et al. [29] observed how a maternity
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ward staff in an interruption-driven environ-
ment failed to enter patient data into an elec-
tronic medical record (EMR) at appropriate
times. The failure to register patient data in
PCIS has a detrimental effect on the work of
others who rely on documented data in their
work process [4]. Therefore, decreasing
synchronous interactions and increasing
asynchronous ones can help to improve or-
ganizational memory and thereby the
quality of healthcare.

Nevertheless, despite the disadvantages
of synchronous interactions at the organi-
zational level, they are valuable at the indi-
vidual and interpersonal level. They facili-
tate mutual understanding among health-
care professionals, allowing them to make
instant corrections that prevent misinter-
pretation, to give feedback and to update
instantly, and to synchronize their work
activities [1, 30]. For these reasons, syn-
chronous communication is considered
important in avoiding errors and providing
qualitative care. Therefore, to improve
healthcare interpersonal communication, a
trade-off has to be sought between the inten-
tion to reduce interruptions and to improve
organizational memory (by reducing syn-
chronous interruptive communication) on
the one hand, and to support the mutual
intelligibility of care providers (by giving
room for synchronous interruptive com-
munication) on the other. The optimal trade-
off point will be that at which ICT provides
the maximum benefit for intra-organiza-
tional communication. Later in this article
we demonstrate that the trade-off point also
reveals the restrictions under which ICT
should be expected to play a role in inter-
personal communication. To identify the
trade-off point, however, we first need to
know how information systems can be use-
ful and how this synchronous communi-
cation can be substituted by an asynchro-
nous method or be managed properly
through information systems.

4. Role of ICT in Refining
Interpersonal Communication

We argued that synchronous communi-
cation is the most problematic aspect of
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Fig. 1 Four scenarios represent how the role of IT has been promoted in healthcare communication.

healthcare interpersonal communication,
although it is necessary to promote inter-
operability. Thus, in order for an informa-
tion technology to improve healthcare intra-
organizational communication, it needs
either to shift information-exchange pro-
cesses from synchronous to asynchronous
mode or to prevent care providers’ inter-
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ruptions by providing necessary informa-
tion and interpretations for their instant
needs.

At least four scenarios can be defined in
terms of how information technology has
been adopted in healthcare communi-
cation. Each scenario is built upon the pre-
vious one and complements the next one.

The role of information system has grad-
ually been promoted in each scenario and
each IT system falls into one of these sce-
narios based on the role it plays in the com-
munication process (Fig. 1). In the first
scenario, information technology is used
to store and to retrieve patient data for dif-
ferent purposes; its role is that of data re-
pository. In the second scenario, informa-
tion technology serves as a communication
medium through which certain healthcare
interactions can be performed asynchron-
ously. This scenario has been widely
adopted in healthcare communication;
Electronic Data Interchange (EDI), Inter-
net, and e-mail fall into the second scenar-
io as they are mainly used for data com-
munication in healthcare. In the third sce-
nario, information technology acts as the
integrator to help care providers to acquire
metadata and to integrate different pieces
of patient data asynchronously. For
example, a central EMR that is accessible
at multiple locations in a hospital can re-
duce the number of communication pro-
cesses (e.g., telephone calls) to access sep-
arate bits of single patient information pro-
duced by various care providers and stored
in different databases. In the fourth scenar-
io, information technology can take over
the role of human communicators and par-
ticipate in a synchronous interaction with
humans. In other words, information tech-
nology is able to interpret information and
to generate appropriate feedback or reac-
tions. Decision Support Systems (DSS),
for example, can act as acknowledged pro-
fessionals that have access to different
sources of information and act upon the re-
ceived information by providing health-
care professionals with necessary advice
and without interruption in their work or
that of their colleagues. In that sense, in-
formation systems can be considered to
play the role of communicators.

In literature, one can distinguish two
general conceptual frameworks that repre-
sent two different approaches to communi-
cation improvement in healthcare. Some re-
searchers view “communication space as a
part of healthcare information space”, while
others consider it to be “larger than the
healthcare information space”.



5. Two Different Conceptual
Frameworks

In the first conceptual framework, which is
a common notion in medical informatics,
the “communication space” is considered to
be a part of the “information space”. Com-
munication is considered as “the process by
which information is exchanged between
individuals or computers through the use of
a commonly accepted set of symbols” [12].
Three dimensions are considered for every
communication: communicator(s), com-
munication media, and the exchanged in-
formation. In practice, the focus is on the
informative aspect of communication pro-
cesses: information and the methods by
which it is transacted between computer
systems. Successful communication is de-
fined as leading to interoperability between
the systems. In the course of communi-
cation, syntactic interoperability refers to
the ability to maintain the syntax of the ex-
changed information. Whenever the trans-
action is on the basis of “shared, pre-estab-
lished and negotiated meaning of terms and
expressions”, semantic interoperability will
also be established [31]. The role of com-
munication space is considered to comprise
only part of the total information-exchang-
ing processes [1, 6] (Fig. 2), and the en-
vironment within which communication
takes place does not play a central role [1,
12, 22, 32]. Therefore, in this conceptual
framework an improvement in communi-
cation is sought through standardization of
information registration, transaction, and
integration procedures.

In the second conceptual framework,
communication space is not considered to
be a part of healthcare information space:
rather, it is seen to be larger (Fig. 2). In this
framework, which is a common notion in
cognitive and social sciences, communi-
cation is not viewed merely as an informa-
tion-transaction process but is considered
one that always centers on coordination and
on establishing, testing, and maintaining re-
lationships [9, 33, 34]. In other words, the
focus is on the results of communicative ex-
change. Therefore, in the complex health-
care environment a successful communi-
cation amounts not only to interoperable
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Fig. 2 The friangle represents information space and its triple dimensions, while the hexagon represents communication
space and its six dimensions. The first conceptual framework considers information, communicator, and media as the triple di-
mensions required for achieving communication objectives; however, in the second conceptual framework, social, organi-

zational, and cognitive dimensions are also equally important.

systems but also to interoperable people.
Since information space is a part of com-
munication space, the interoperability is not
considered only for information system
communication. It also includes gaining
“mutual intelligibility” or “shared under-
standing” between human communicators
[14].

The mutual intelligibility of the com-
municators, on the other hand, is greatly
complicated by their communication en-
vironment. Besides the communicator,
media, and information, three other impor-
tant dimensions can be recognized for inter-
personal communication: cognitive, social,
and organizational. The intricacy that exists
along these three dimensions gives rise to
the complexity of healthcare interpersonal
communication. Improvement measures
according to the second conceptual frame-
work thus need to generate ways to cope
with these complexities. This can only be
achieved through jointly organizing the
environment within which the information
is produced, exchanged, and interpreted.

5.1 Complexity at the Cognitive
Level

One main reason for the complexity in inter-
personal communication is the cognitive
load that the decoding of communication
messages imposes on the communicators.
The semantics of a message are largely

dependent on factors that influence the
encoding-decoding process [35, 36]. Two
types of factors, internal and external, are at
play hered, and any variations in them im-
pose a heavy cognitive burden on communi-
cators [23]. The external factors are related
to the communication environment and will
be evaluated in the following topics. The
most important internal factor is related to
the “knowledge ground” that is essential for
interoperable communication [39].

The perception of a patient’s condition
and the state of medical treatment in general
are determined by several sources of dis-
tributed information that together can be
seen as one body of knowledge [28]. In
order to use this knowledge it is not suffi-
cient to have all of the necessary informa-
tion from different sources aggregated in
one place (e.g., an EMR). To render dis-
parate pieces of information useable for
care purposes, they have to be integrated.
This integration is a cognitive process of
building semantic relationships and links.

On one level of this integration the se-
mantic links are built between items of in-

4 Based on the mechanical-mathematical model of

communication, proposed by Shannon and
Weaver [37], a sender encodes a message, for
example, by putting an idea into words. This mes-
sage is then broadcast to a receiver. The person or
the device that receives the message decodes the
signals to formulate meaningful content. Finally,
the receiver may send feedback to the sender to in-
dicate whether the message was understood [38].
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formation, while on another level the links
are also to be built between perceived in-
formation and the background knowledge
of communicators. The first level of inte-
gration can be achieved by ICT in an inte-
grator role. However, the second level of in-
tegration is the product of the mutual effort
between communicators to implement an
encoding-decoding process in a manner that
results in more or less the same understand-
ing about a subject [14, 35]. Synchronous
interactions allow communicators to learn
how to encode messages, taking into con-
sideration each other’s immediate knowl-
edge and perspectives. Such a mutual learn-
ing mechanism in interpersonal communi-
cation reduces the cognitive demands for
the production and comprehension of com-
munication messages [23]. This level of
interaction remains a challenge for ICT ap-
plication in interpersonal communication,
especially for its communicator role. Hayes
and Reddy [40] argue that the central differ-
ence between interpersonal communication
and existing interactive computer systems is
robustness: the ability to respond to un-
anticipated circumstances and to detect and
remedy troubles in communication.

5.2 Complexity at the Social Level

Healthcare is a social environment that de-
termines a context for care providers com-
munication: social context [41]. The im-
mediate impact of the social context is a “so-
cial dimension” for every communication
and for every item of exchanged informa-
tion. This social dimension plays an impor-
tant part in understanding the core message
and in gaining interoperability during inter-
personal communication. Moreover, it af-
fects the productivity and effectiveness of
communication [42]. Hartly [41], for
example, explains the effect of this social
dimension in distinguishing the role that a
communicator may take in different circum-
stances: e.g., that of a friend vs. that of a
boss.

Communication channels vary in their
ability to convey different levels of the
social dimension. Face-to-face communi-
cation facilitates the richest level, followed
by audio/visual, audio-only, and written or
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Computer Mediated Communication
(CMC) [43-45]. If the social dimension of a
communication is damaged, for example by
standardizing its message or changing its
communication channel, the semantics of
the message will be hampered accordingly.
Therefore, in applying ICT for healthcare
communication, maintaining the social di-
mension of exchanged information is
necessary for gaining mutual intelligibility
between communicators.

5.3 Complexity at the
Organizational Level

Healthcare systems are dynamic organiza-
tions in which not only the actors but also
objects and information sources move
around [17, 28] and tasks are more or less
interrelated and contingent. In such a situ-
ation, tasks are carried out by “a collabo-
rating ensemble of actors engaged in a dy-
namic teamwork characterized by continu-
ous synchronization of the many actions and
actors involved” [30, 46]. Healthcare sys-
tems are inherently constrained by time and
resources at the same time that healthcare
personnel are required to coordinate fre-
quently with each other [6, 46]. The dynamic
coordination results in an ongoing process of
synchronous negotiations among care pro-
viders to align and adjust their work trajec-
tories, to determine how to use shared re-
sources, and to remedy contingencies, urgent
problems, and unforeseen conflicts [ 14,46].

In healthcare systems, interpersonal
communication is the prevailing method of
acquiring information, both for task per-
formance and for continuous coordination
[7, 21, 46]. Since asynchronous channels
fail to meet these needs, healthcare person-
nel frequently turn from applying asyn-
chronous IT channels to ad hoc synchron-
ous interruptive communication [6, 47]. Re-
ducing the conditions and controlling the
factors that necessitate continuous coor-
dination between healthcare personnel can
help to reduce the ad hoc synchronous inter-
actions between them. This way, the possi-
ble interactions between healthcare person-
nel can be predicted and be considered in
ICT design and applications in order to sub-
stitute interpersonal interactions.

6. Standardization Approaches

Standardization is fundamental and pre-
cedes communication through information
systems [12]. The level of the required stan-
dardization, however, varies for the different
communication scenarios. For data reposi-
tory and communication medium roles,
standardization must entail data registration
and communication messaging methods.
For these purposes, a wide range of data
coding, data transactions, and terminology
systems exist in the healthcare domain [48,
49]. However, to some extent for the role of
data integrator and mainly for the role of
communicator in the information system,
standardization has to include the semantics
of the exchanged information. Among the
conceptual frameworks mentioned, the first
tries to establish semantics of the exchanged
information through terminology systems,
agreed modules of communication, and
clinical concepts: ontological models.
These models are representative of clinical
concepts in terms of the formal and com-
puter-processable specifications of the
clinical contents [50]. Once these ontologi-
cal models are shared between different in-
formation systems, semantic interoperabil-
ity between them becomes possible [33].

The first conceptual framework will in-
herently have a limited impact on the stan-
dardization of communication in health-
care. In practice, the semantic aspect of the
communication is minimal. Though this
standardization possesses many advantages
for information sharing (syntactic inter-
operability), it carries no assurance that the
communicators can reach an agreed level of
interpretation of the shared information
(semantic interoperability) [33]. As a result,
in many instances, where for example the
information systems and the standards are
the same, the intervention of an intermedi-
ary human agent is still necessary to inter-
pret the exchanged messages and to fill the
semantic gaps [51].

Moreover, although ontological frame-
works can facilitate building semantic inter-
operability in communication between in-
formation systems [50], they have three in-
trinsic limitations. First, ontological models
are designed only for specific domains (e.g.,



for internal medicine) and organizations
(e.g., for solo-practice specialists). This
specificity in design, which is necessary for
semantic standardization and interoper-
ability, jeopardizes generalization to other
domains and to other organizations. Second,
the development of ontological models
requires a sharp line to be drawn between
the developing area of medical practice,
which is called “knowledge domain”, and
“information structure”. In the constantly
evolving science of healthcare, this is often
difficult, if not impossible, to achieve [52].
Third, in defining ontological models, only
formal communication is considered and in-
formal communication is usually ignored
[50]. Although no exact statistics represent
the frequency of informal interactions in
healthcare organizations, direct and indirect
empirical evidence suggests that most
synchronous communication consists of in-
formal interactions [18, 32]. Therefore,
standardization based on the first concep-
tual framework will only support to a
limited extent the application of ICT as
communicator.

In standardization based on the first con-
ceptual framework, there will be semantic
gaps that the current standards cannot cover
[49]. For example, in a research project fo-
cusing on the development of a reference
architecture for an inter-institutional health
information system, Lenz et al. [49] identi-
fied concurrent standards in use. The group
then categorized and distinguished stan-
dards with respect to their ability to cover
technical vs. semantic integration on the one
hand and data vs. functionality integration
on the other. By mapping and putting all the
standards into place, a semantic gap was re-
vealed that could not be covered by any of
the standards. Thus, to fill the semantic gaps
and to address the issue of mutual in-
telligibility in formal communication, com-
plementary methods of standardization are
necessary.

The complementary methods must ad-
dress ways to control the factor variations
that affect healthcare interpersonal com-
munication; to change interactions from in-
formal to formal; and to promote the impact
of current standards in healthcare. In the
second conceptual framework, it is argued
that to maintain semantic interoperability,

the standardization domain needs to extend
into the communication environment and
include, for example, the role, behavior, and
language of the communicator. For in-
stance, in order for a user to interact suc-
cessfully with an information system, he or
she has to follow the standard rules and to
work in a manner conceptualized by the sys-
tem’s designer [ 14]. Moreover, it is possible
to design standard methods for information
processing and transaction within which
semantic relations and links for every poten-
tial step are already defined. The com-
pliance of healthcare personnel with such
standard procedures is expected to reduce
the effect of the variables from cognitive,
social, and organizational domains of
healthcare communication space and to
improve the mutual intelligibility of their
formal interactions. Three standardization
approaches are discussed in the following
sections (Table 1).

6.1 Controlling the Social
Dimension

The missing social dimension of com-
munication has been evaluated substan-
tially in asynchronous CMC. Early studies
of CMC proposed that this method filters
out cues from the social context of com-
munication [53] and distorts the communi-
cation [54]. More recent studies, however,
suggested that the CMC communicators
can actually communicate successfully,
but it takes more time than via face-to-face
communication [55]. Therefore, the basic
difference between CMC and face-to-face
communication is the rate at which com-
municators can establish interoperability
[55]. This difference in speed was also
found to be relevant in a recent study of ap-
plying CMC to enable committees to meet
virtually to agree upon the priorities and
commission projects in healthcare [56].
Studies, moreover, suggested that missing
contextual factors in CMC is mainly a
socio-technical interaction matter than
only a technical matter (media bandwidth)
[54]. There are many socially determined
variables that affect how, why, when, and
where such media are used. Controlling the
dynamic effects of social context, there-
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fore, can create a situation where media
richness is less important to the effective-
ness of communication, irrespective of
media bandwidth [54].

Moreover, it has been argued that a
method of dealing with the social character
of communication can be taught to and
cultivated among communicators through
asynchronous IT channels [57]. Studies, for
example, have indicated that CMC users de-
velop the ability to express in written form
the missing values of direct communication
[45]. Such a notion can be adopted in order
to improve semantic interoperability in IT
applications in healthcare, especially where
an information system is used as a medium
(Table 1).

It is also possible to design and to use a
system of standard meta-signs that are not
central to the message of a communication
but that reflect communicators’ ideas, feel-
ings, and thoughts about the information
transacted through IT channels. Such stan-
dards can promote social presence and
improve interoperability by controlling the
effect of social context on interpersonal
communication. We could not find anything
in the literature that reports on applying
these kinds of standard meta-signs in
interpersonal communication. However, it
is rational to imagine that semantic inter-
operability could utilize standard meta-
signs. For example, a laboratory specialist
could use them to indicate the extent of
certainty about a test result. This would
avoid the need for the person who requested
the test to make a phone call to confirm the
result. Another example would be the use of
a standard meta-sign indicating the reason
for issuing an unusual prescription; this
could render it unnecessary for a pharmacist
to phone and inquire about it. Moreover, an
application such as openEHR (open Elec-
tronic Health Record) has the potential to
support the use of standard meta-signs.
With a dual-model approach (i.e. Reference
Model and archetypes), openEHR can relate
every standard meta-sign with a definition
and domain-specific constraint to promote
communicator interoperability [50, 58]. By
improving semantic interoperability, these
standard meta-signs can help to reduce syn-
chronous interactions around asynchronous
communication.

Downloaded from www.methods-online.com on 2012-05-24 | IP: 38.107.179.231

For personal or educational use only. No other uses without permission. All rights reserved.

Methods Inf Med 4/2008



342
|

Pirnejad et al.

Table 1
care communication

Standardization approaches to control variation at the cognitive, social and organizational dimensions of health-

Standardization approach Objective

Example

(Controlling the social dimension

To promote social presence in asynchron-
ous communication through IT channels

A standard meta-sign that explains the
reason of an unusual prescription for a
pharmacist

Controlling the cognitive dimension

To promote developing standard informa-
tion processing skill by healthcare staff

How to record information so that it is
understandable for other care providers

Controlling the organizational
dimension

To promote aligning, and infegrating a
set of practices, actors, and situations

Guidelines and standard care paths

6.2 Controlling the Cognitive
Dimension

Many interoperability problems in com-
munication through IT channels are poten-
tially due to nonstandard information pro-
cessing routines, like inappropriate coding
of data. Such inappropriate routines develop
if care providers have not been instructed
about the coding purpose or have no clear
idea about it. Winthereik [59] observed how
Danish, Dutch, and British GPs coded pa-
tient diagnoses into their information sys-
tems, and realized that they used coding
systems differently and according to their
local conditions. They were confused about
how to code diagnoses in cases where they
were not told the purpose of the coding
process, whether their coding was for billing
or research purposes, or for communication
with other colleagues.

The rate of synchronous interactions will
be reduced, time will be saved, and collabo-
ration will be improved if healthcare profes-
sionals learn how to process (i.e., acquire,
record, and communicate) necessary infor-
mation effectively and efficiently [60, 61].
A recent review article about the informa-
tion-seeking behavior of doctors suggested
the lack of search skills is a common barrier
to using information sources [62]. An im-
portant way to improve this is to implement
training programs that instruct healthcare
professionals about where and how to find
the information they need (e.g., when work-
ing with EMR) and how to record informa-
tion so that it is understandable for other
professionals [62-64]. Studies showed that
coding accuracy is improved for residents
following a coding and documentation
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training program [65, 66]. Educational pro-
grams, therefore, have to aim at improving
care providers’ understanding of coding
purposes and at applying appropriate
methods in working with [CT (Table 1).

6.3 Controlling the Organizational
Dimension

Procedural standards, such as guidelines,
are able to construct new links between
work practices and to transform their func-
tions, capacities, and properties within a
care process. They standardize, align, and
integrate a set of practices, actors, and situ-
ations. By determining what to do when,
and in what sequence (for example, how to
evaluate patients, to perform diagnostic and
therapeutic procedures, and to report patient
data and findings), these standards can con-
trol variations in performing healthcare
practices. By coordinating the various tasks
within and between different work prac-
tices, these standards can greatly reduce
unexpected variation that is amenable to
more synchronization and coordination [67]
(Table 1).

At healthcare organization level, stan-
dardized care pathways built upon the tra-
jectories of most patients describe interdis-
ciplinary steps that care providers need to
take for certain types of patients. It has been
argued that in a standardized care path
70-80 percent of the steps and decisions can
be delineated beforehand, thereby avoiding
the need to configure the care trajectory
repeatedly for each patient [63, 68]. This
would potentially mean avoiding many un-
necessary and routine activities that result in
a great deal of ad hoc interruptive syn-

chronous communication and coordination.
Moreover, in most cases, considerable com-
munication among healthcare personnel in a
standardized care path can be predicted and
replaced by IT channels [69].

Standardizing highly collaborative care
processes has to include implementing
feedback mechanisms. By informing and
updating fellow care providers in the same
process, these feedback mechanisms can
prevent many of the synchronous inter-
actions concerning coordination. Feedback
mechanisms, moreover, can reduce the cog-
nitive overload in asynchronous inter-
actions. Dahl [70] studied location-based
virtual notes that allowed hospital workers
to leave short digital messages linked to rel-
evant physical locations (e.g., by a patient’s
bed), so that intended colleagues could pick
them up later when entering those locations.
One of the main user concerns in this study
was the lack of feedback about the posted
virtual notes that made users uncertain
about whether someone had received the
note or had acted upon it.

After care processes are standardized,
one can speak of defining role-based com-
munication within and between task struc-
tures. The knowledge and information
needed to fulfill the intended roles in stan-
dard care processes are predictable, and an
information system in which this basic
knowledge has been modeled can promote
interoperability in ICT application based on
the fourth scenario [39]. ICT would be able
to provide healthcare personnel with the
necessary information related to specific
tasks, in a specific time and place, and in a
specific sequence. By integrating other
sources of patient information, for example
from laboratory systems, ICT can be ex-
pected to work as a communicator in the
loop of acquiring, integrating, and interpre-
ting patient data to offer appropriate advice
for care providers.

/. Discussion

We have argued that the optimal value of
ICT application for healthcare intra-organ-
izational communication will be at the point
where changing synchronous interactions to



asynchronous ones does not hinder care
providers’ interoperability. Four scenarios
were presented whereby ICT improves
healthcare communication; each is built
upon the previous one and complements the
next one and each one requires a different
level of standardization. Two conceptual
frameworks were discussed and their impact
on the standardization of communication
events in healthcare were elaborated upon.
The first conceptual framework has been
applied as the basic platform for a standard-
ization process in several systems and in a
number of IT applications for information
repository, media, and integrator roles. We
argued that these standards could mainly
cover the syntactic component of health-
care communication and leave gaps in the
semantic aspect [49]. To reduce these gaps,
standards are also needed to maintain the
semantics of the exchanged information. To
develop such standards, the standardization
process needs to go beyond the syntax of
communication messages and to include
those aspects of communication that in-
fluence the interpretation and understand-
ing of the communication message: namely,
cognitive, social, and organizational. This
level of standardization enables ICT to as-
sume a communicator role. The second con-
ceptual framework can be a platform for this
level of standardization and to support ICT
application in the communicator role.

The contribution and maintenance of
information in healthcare are collaborative
activities performed by various members in
the organization. An EMR, for example, is
not a simple aggregate of every individual’s
contribution. Instead, every contribution
has to be written, collected, completed, as-
sessed, and accepted or rejected, as well as
frequently updated [71]. Rigorous standard-
ization then may necessitate more syn-
chronous interactions to resolve the am-
biguities and complexities that appear in
exchanged information via asynchronous
channels [67]. Therefore, the collaborative
nature of information processing in health-
care poses restriction to standardization
based on the first conceptual framework;
this restriction has to be considered in ap-
plying information systems to substitute
healthcare personnel communication based
on the first conceptual framework [71, 72].

Wherever this restriction was not consid-
ered, problems arose due to difficulties in
semantic interoperability. For example, em-
pirical studies demonstrated that the volume
of synchronous communication rose, rela-
tionships among healthcare staff were dis-
rupted, cooperative work was undermined,
and medical errors increased [11, 72].
Hence, the successful standardization of in-
terpersonal communication needs another
mechanism to help the current standards to
meet the requirement for ICT in communi-
cator role.

[fthe semantics of information processes
could be standardized, improvements in
mutual intelligibility through asynchronous
interactions would be expected. We have ar-
gued that many factors affect the semantics
of communication processes. In practice, it
is not possible to control all of them. Never-
theless, at least ways exist to reduce ambi-
guities and to improve mutual intelligibility
through asynchronous interactions. This
means that standardization is necessary for
both the information contribution of care
providers and for those aspects of the com-
munication environment that produce com-
plexity at the organizational, cognitive, and
social dimensions.

In this study, we critically analyzed lit-
erature from different scientific disciplines
related to improving healthcare interper-
sonal communication. Whereas much ICT
work has focused on the standardization of
communication in healthcare, empirical
studies show that standardization may ac-
tually hamper effective communication
[67]. Rather than argue against standard-
ization as such, or against standardization
for only limited communication processes,
we discussed the form that it has taken
within healthcare ICT, and we suggested
alternatives. Based on the information from
different scientific disciplines, we sug-
gested that promoting the role of ICT in
healthcare interpersonal communication re-
quires a multi-dimensional approach. Such
an approach — as well as explicit standard
systems for data storage, data transaction,
terminology, and ontology — must address at
least three dimensions: social context, the
information processing skills of healthcare
personnel, and most importantly, standard-
izing care process. In fact, any IT imple-
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mentation effort that substitutes interper-
sonal communication in healthcare must —
one way or another — deal with the social,
cognitive, and organizational dimensions of
communication space.

Communication problems contribute to
many IT implementation failures and to pa-
tient safety concerns in healthcare. How-
ever, to our knowledge, few studies thus far
have evaluated the effect of IT systems on
cognitive, social, and organizational di-
mensions of healthcare interpersonal inter-
actions. Even fewer studies have evaluated
the effect of combining IT implementation
with the improvement measures we pro-
posed in this study. We analyzed literature
from diverse scientific disciplines in order
to bring new insights into IT applications to
improve interpersonal communication, and
realized that many research topics concern-
ing the role of ICT in improving healthcare
communication are still open. The sug-
gested improvement measures in this paper,
for example, represent ideas that need to be
confirmed by further empirical studies. The
scope in this review might have missed cer-
tain relevant issues or failed in some cases to
present a deeper analysis. However, we be-
lieve that it has raised a number of important
foci for future in-depth studies.
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