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Abstract
There is a widespread view held by health clinicians that their work effectiveness is impaired by ‘information overload.’ Building upon a previous work by
Wilson, a review of the literature was undertaken to look for the evidence of
this. It was found that the literature, particularly in the context of the clinical
environment, was limited. This review explores the diverse overarching theories
of information overload, effects of the phenomenon that are perceived to occur
and proposed solutions to this problem. Many of the papers noted an information explosion but only three authors explicitly attempted to measure both the
quantity and the complexity of this information. It was also found that the
typology of the information studied was severely limited with most studies
exploring information such as guidelines, access to journals, research findings
and other knowledge intensive areas. Solutions proposed seem to concentrate
on technological means rather than exploring the use of humans either in management of information or as a step in the filtering process.

Introduction
In 2001, Wilson 1 wrote a personal perception
of information overload and its implications for
health services. Drawing primarily on the business
sector his conclusion was that information overload
was primarily caused by modern business practices
resulting from ‘downsizing’. His argument is
persuasive but there is a need for wider investigation of the issue and its causes. This paper has
been written to find the evidence to inform the
widespread view held by health clinicians that
their work effectiveness is being impaired by
‘information overload’. An overview will be
provided of information overload: the concept,
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definitions, causes, and effects. There will then
be a review of work that has been published on
information overload within the health context.
Methodology
The following databases were used to establish and
identify the literature: PubMed, , , ,
British Medical Journal, Web of Knowledge, 
and . No date restriction was put on the
search so that a longitudinal ‘map’ of the subject
area could be obtained. As this review is focused
primarily on information overload for the clinician,
articles that refer to patient information overload
were automatically rejected when the reference
lists were obtained. To broaden the range of
articles available for review, the search criteria
were extended to include knowledge management
in health and information seeking; it was thought
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that these related concepts could be sources of
further information. An additional search was
made using , , , PubMed and
 for the term ‘clinical librarianship.’ These
approaches resulted in a total of 114 articles for
possible inclusion within this review. Twenty-three
of this final total deal with information overload
within the context of health care. A larger number
could have been anticipated with the issue’s high
profile within the National Health Service.2 Both
Tidline3 and Bawden4 in general have noted the
relatively low level of literature about the concept
of information overload in their reviews.
General overview of information overload
An early paper by Wilson5 argued that ‘information overload’ is not a clear concept, and probably does not need to be; it is a phantom. Tidline3
writing in the 1990s described the concept as a
myth in that it ‘could be described as a story
of vague origin, developed in response to change
from an industrial to an information based
economy.’ Exploration of the major reviews of
literature surrounding information overload1,3,4,6–9
shows a variety of beliefs about the causes of,
and the theoretical background to, information
overload. This disparity in views is interesting
within the context of the limited (in number) of
citations. This section of the review will aim to
identify the strands of theoretical discussion that
have arisen to explain the concept.
Information overload defined
Bawden6 identified what could be the first mention
of information overload in literature, by quoting
Ecclesiastes; ‘of making many books there is no
end; and much study is a weariness of the flesh’.
Wurman10 identified the first modern writer on
this issue as George Simmel, a sociologist writing
at the turn of the century. Wurman wrote that
Simmel described the concept as:
‘a phenomenon of urban life where people shield
themselves from indiscriminate suggestibility to
protect themselves from an overload of sensations,
which results in an incapacity … to react to new
situations with the appropriate energy.’

Miller9, writing in 1978, chose to discuss a concept called ‘information input overload’ which he
defined as occurring ‘when a living system at a
given level is presented with more information that
it can readily process’. While acknowledging that
overload may also occur when changes occur in
the intensity or meaning of information, he concentrated upon the effect of increasing the rate of
information input. He postulated that if information inputs impinge more rapidly upon a system
they will eventually overload its capacity to transmit information and thus efficient information
processing breaks down. The theme of the expansion of available information from various sources
is followed through in much of the literature.
Hanka explicitly relates information overload to
the mismatch between the neural capacity of the
human brain and the rate of expansion of human
knowledge and in his particular field, medical
knowledge management.11
Bawden6 sums the concept up by suggesting that
‘information overload occurs when information
received becomes a hindrance rather than a
help when the information is potentially useful’.
Another perspective is that the problem of information overload is not so much as an actual
overload but as symptom of the failure to create
‘high quality’ or ‘value added information’ from
the large amounts of information available.8
Marcusohn7, in his comprehensive 1995 review of
the subject, put forward a conceptual model of
information load, which took account of three
major factors:
• Environmental Information Complexity, i.e.
nature of the information presented, the organizational setting (i.e. the environment, design of the
organization, nature of the relationship, frame of
reference);
• Individual Processing Capacity, i.e. sensory
system, attention and memory;
• Individual Needs and Desires, i.e. motivation,
time available and effort.
Wilson1 defines information overload at the
individual level:
‘a perception on the part of the individual (or
observers of that person) that the flow of
information associated with work tasks is greater
than can be managed effectively, and a perception
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that overload in this sense creates a degree of
stress for which his or her coping strategies are
ineffective.’
And at the organizational level:
‘situation in which the extent of perceived
individual information overload is sufficiently
widespread within the organization as to reduce the
overall effectiveness of management operations.’
Causes of information overload
Bawden4 identified several factors that contribute
to the perception of information overload. He
summarized these factors into four groups:
• More diverse and increasing amounts of available information;
• Effect of new information and communication
technologies;
• Changing nature of work with the new emphasis
on interdisciplinary and collaborative work
which both require greater communication;
• End users now search for information rather
than an intermediary.
Reuters12, in their study, confirmed the above
but also included wider environmental factors such
as downsizing, deregulation and globalization.
White and Dorman13 identified the ‘collapse of the
information float’ (time that information spends
in the communication channel) as a critical effect
of new communication technologies. The authors
contend that more information is ‘available’
simply due to the fact that there is less time
between a request and that request being fulfilled.
Within the health care context, information overload has been attributed to a number of factors
such as; the rising number of journals and guidelines to be read and digested11,14 –16 and large
amounts of patient data.17

the quality of decisions made. Sparrow20 noted
that ‘managers can feel as if they are drowning in
a sea of information’. In the clinical arena, Weed21
noted that when faced with information overload clinicians often fell back on often imprecise
(implied) ‘clinical judgement.’ Fuat et al.22 in their
investigation of barriers to accurate diagnosis of
heart failure in primary care found that ‘overload
with information was seen as a common cause of
stress.’ More worryingly, perhaps, the same project team also found that most participants
were not familiar with existing guidelines about
the diagnosis and management of heart failure
possibly due to what they described as ‘guideline
fatigue’.22 Cohn23 argued that clinicians have
feelings of guilt and inadequacy when they realize
that they may not know as much about a subject as
someone else.
Work performed in the business sector by
Hwang18 and Iselin19 suggests that a major effect
of information overload is to reduce the quality of
decisions reached. Iselin19 found that as information diversity rose within a specific decision
making process so did the information overload
effect. He describes this information overload
effect as a fall in the quality of decision-making.
Hwang18 took account of information processing
ability, i.e. once the capacity of that is reached then
processing will begin to decrease. The possibility
of clinical errors caused by little time to preview
and process data was reported by Zeng.17
Information overload and the clinical
environment
Evidence-based medicine or practice is based on
the idea that current valid evidence should be
used to support clinical decisions.24 The issues
underlying information overload are therefore
critical to the health sector.

Effects of information overload

Quantity and complexity

The study by Reuters12 identifed that the reported
effects of information overload were stress and
tension within the work environment, longer
working hours, decrease in social life, tiredness
and illness and a degradation in personal relationships. Other writers18,19 have noted effects on

Many of the health orientated papers reviewed
mention the problems of the information /
knowledge explosion in health care. Hunt and
Newman14 calculated the number of articles
published on an annual basis in the lupus and
rheumatology specialities. Hibble15 measured the
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amount of clinical guidelines found in UK primary care and found that there were 855 guidelines, weighing 28 kg and measuring 68 cm
high. The background work for the development
of a knowledge management system for primary
care also quantified the amount of information
arriving across the desk of a GP in the UK;
typically this would be 26 inches tall or have a
monthly weight of 2 kg11,25 It would appear that
there was little consideration of the quality of the
information within these measures. In contrast
to this, Lyons and Khot26 noted that despite
perceptions of an abundance of information, most
of the available information was of poor quality.
Imhoff 16 noted that as well as the amount of
information and data growing, it is also growing
in complexity.
Typology
Information typologies that contribute at the
broadest level to the rich tapestry of information
overload are wide. Miller’s9 work seems to suggest
that anything that the organism processes is
information. Similarly, Kaye27 states that:
‘Information has a much wider scope than we
envisage in our professional activities. It is not
merely a necessary adjunct to personal, social and
organizational functioning, a body of facts and
knowledge to be applied to the solution of
problems or to support actions. Rather, it is
a central and defining characteristic of all life
forms, manifested in genetic transfer, in stimulusresponse mechanisms, in the communication of
signals and messages and, in the case of humans, in
the intelligent acquisition of understanding and
wisdom.’
In the Reuters report12 information was defined
for their purposes as ‘written reports, newspapers,
magazines, internal memos and electronic information including e-mails, fax messages, databases
and the Internet.
These broad perspectives are not so clear-cut
within the literature concerning information
overload in the clinical environment. Hanka
et al.11 described the information measured in his
research in the late 1990s as ‘various governmental

guidelines, circulars from drug companies,
warnings of adverse effects of drugs, etc.’ Other
writers 15,21,24,28–34 note the importance of the
dissemination of research based guidelines and
information for evidence-based practice. A brief
survey of the information needs and seeking
literature within the clinical environment shows
that the focus is on information such as access to
journals, research, guidelines and other ‘factual’
sources of material.35–37 One focus14 has narrowed
down on journal articles however, Stefanelli29
points out that the current model of shared care
between a professional team ‘depends critically on
the ability to share patient-specific information and
medical knowledge easily among care providers’.
Solutions offered
As predicted by Bawden’s4 summary of solutions
in the general sector, the literature about suggested
solutions within the clinical area divides into four
areas; technical, individual strategy, organizational strategy and human agent intervention.
Technical solutions focus on the creation of
software/hardware solutions to the storage and
dissemination of information /knowledge. Carlson
and Abidi in particular focused on the creation
and uses of decision support services where these
systems drew on research and evidence-based
information.34,38,39 Hanka et al. 11,25 developed
an electronic knowledge management system
which aims to provide knowledge and information
on a ‘just in time’ basis. This is similar to the
approach taken by Hunt and Newman14 who
called for the construction of expert systems that
delivered relevant information to the physician at
the point of need. Zeng’s17 solution was specific to
the design and use by doctors of electronic patient
records systems. Coirea’s 40 work in studying the
communication behaviours in a hospital setting
emphasized the role of communication technology
rather than information technology in supporting
information exchange.
Other studies concentrate on strategies to support
an individual in dealing with information overload. Royce41 argues that individual information
literacy skills are critical to good information
use. He also argues that the medium of delivery
is irrelevant to information overload, i.e. the
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medium used can affect the rate of development of
overload but not necessarily the fact that it
develops at all. Another approach42 suggests that
individuals should look to techniques such as
improved time and load management to solve
information overload rather than look for technological solutions. A relatively recent manifestation
of overload e-mail has prompted an identification
of further strategies.43
Wilson1 stresses the role of the organization in
information overload but does not prescribe a
solution. Other writers stress that the efficient use
of information and knowledge depends not just
on technology, either as storage or delivery, but
that there is the correct organizational structure
in place to take advantage of that knowledge/
information. In health care this is the move away
from the old hierarchical structure of health
care delivery towards a more team orientated
structure.29,30,44,45 Sorrels-Jones44,45 explores the
implications this will have for various clinical
groupings but especially for nurses. A specific
organizational tool to enable organizations to
deal with information overload is described by
McKinley.46 McKinley explored the use of
environmental scanning within rehabilitation
organizations and suggested a four step approach
to the concept:
• Select and search;
• Cull;
• Analyse;
• Negotiate action.46
Casey2 describes the NHS gateway project that
seeks to enhance information flows both to and
from the centre. This project requires that all
Department of Health (DoH) communications
pass through a set of gateway controls. These controls are designed to control the volume of new
government targets, planning requirements and
guidance. Hunt suggested that the lack of time
during working hours was a factor in determining
how overloaded individuals felt.14 The issue of
overload has been considered to justify the creation of a ‘Chief Knowledge Officer’ post within
each organization.47
Various potential benefits of using a human agent
in mediating the problems of the information
intense workplace that is the National Health
Service have been described.48 Although not

explicitly dealing with information overload, it is
proposed that the librarian was in a prime position
to work with clinicians by reprocessing and
rerouting information to others in the hospital
community. Childs 49 argues persuasively that
clinical librarianship can be seen as an attempt to
solve the twin problems of information overload
and the implementation of evidence-based practice.
A survey is underway to quantify the level of this
type of activity within the NHS.50 The National
electronic Library for Health (NeLH) 51 was
designed to solve the so called ‘information
paradox’ with its aims to supply high quality
evidence-based information when and where
clinicians need it.
Conclusion
Many of the definitions around information overload given in this review focus on the quantity
of information available and the processing (in)
ability of the human brain to handle this mass of
information. Reich and Rosenthal52 illustrate the
impact of only one element of this overload. There
are 7 million pages of information added to the
world wide web every day. They go on further
to state it is librarians’ ‘mission … to transmit
today’s intellectual, cultural, historical output to
the future’. The work referred to in this article
points to librarians having a pivotal role around
managing the overloaded health information
outputs. To counter individuals’ finite processing
capability some solutions offer filters either
through electronic desktop products or through
human agents such as clinical librarians or knowledge officers or the combination of electronic/
human services such as that offered by the NeLH.
The personal contribution of the librarian is
important as the use of electronic methods on
their own to ease information overload can have
the reverse effect.
A fundamental concern for the librarian is that
there is very little evidence on the nature and
impact of information overload in the health setting. This endorses the perception3 that information overload is a myth or a vague story. This lack
of an evidence base about the substance of the
concept calls into question the solutions that have
been designed to remedy the situation of overload.
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Librarians will need to explore information overload in health to assess its implication and impact
on future services.
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