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Abstract

Background: Information overload is affecting modern society now more than ever because of the wide and increasing
distribution of digital technologies. Social media, emails, and online communications among others infuse a sense of urgency
information must be read, produced, and exchanged almost instantaneously. Emergency medicine is a medical specialty tha
particularly affected by information overload with consequences on patient care that are difficult to quantify and address
Understanding the current causes of medical information overload, their impact on patient care, and strategies to handle the infls
of constant information is crucial to alleviating stress and anxiety that is already crippling the profession.

Objective: This study aims to identify and evaluate the main causes and sources of medical information overload, as experience
by emergency medicine physicians in selected National Health Service (NHS) trusts in the United Kingdom.

Methods: This study used a quantitative, survey-based data collection approach including close- and open-ended questions.
web-based survey was distributed to emergency physicians to assess the impact of medical information overload on their jol
In total, 101 valid responses were collected from 4 NHS trusts in north England. Descriptive statistics, principal componen
analysis, independent sample two-tatlegbts, and one-way between-group analysis of variance with post hoc tests were performed
on the data. Open-ended questions were analyzed using thematic analysis to identify key topics.

Results: The vast majority of respondents agreed that information overload is a serious issue in emergency medicine, and
increases with time. The always available culture (mean 5.40, SD 1.56), email handling (mean 4.86, SD 1.80), and multidisciplina
communications (mean 4.51, SD 1.61) are the 3 main reasons leading to information overload. Due to this, emergency physiciz
experience guideline fatigue, stress and tension, longer working hours, and impaired decision making, among other issues. Aspe
of information overload are also reported to have different impacts on physicians depending on demographic factors such as a
years spent in emergency medicine, and level of employment.

Conclusions: There is a serious concern regarding information overload in emergency medicine. Participants identified a
considerable number of daily causes affecting their job, particularly the traditional culture of emergency departments being alwa
available on the ward, exacerbated by email and other forms of communication necessary to maintain optimal, evidence-bas
practice standards. However, not all information is unwelcome, as physicians also need to stay updated with the latest guidelir
on conditions and treatment, and communicate with larger medical teams to provide quality care.
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National Health Service (NHS) trusts in north England. The
focus was to explore physicians’ views on the impact of
Background mformatl_on 0\_/erload, including the extent of th_e impact,

) ) ) whether it had increased, and whether any preventative measures
The concept of information overload has existed long befQfe,e  taken to address information overload. The
the term was first defined in the 20th century. The writer gfsq gisciplinary research team included an EMP, 2 academics,

Ecclesiastes 12:12 in the third century before Christ Wasq an NHS clinical effectiveness adviser who oversaw the
complaining that “of making books there is no end.” In the f'r§[udy.

century, Anno Domini, the Roman philosopher Seneca noted

how “the abundance of books is distractiori]. [Hence, Literature Review
information overload has been experienced by people lon . .
before the appearance of today's digital gadgets and social rﬁeﬁgrmatl on Overload in the Workplace

in the work environment and at home. Most people appreciafée concept of information overload became generally known
the freedom that comes with choice and the many channel§lothe early 1970s, after the publication of Toffler's book on
media that saturate the information world. However, a 20%8ciety’s deep organizational changes destined to cause shock
Pew Research Center surveéy $howed that around 20% ofand disorientation in peopl6][ This initial idea of information

the American population experienced overload and uneas@YRrload refers to the difficulty a person can have understanding
looking for information. According to this study, those witfn issue and making errors caused by the presence of too much
more access to the internet are more likely to express worfffgrmation. A later interpretation of the concept, in the 1990s,
about information overload and report difficulty in finding thé@w information overload defined as “occurring when the
information they need. Moreover, many institutions such Bgormation processing demands on an individual's time to
government agencies, schools, banks, and health care serR8g@rm interactions and internal calculations exceed the supply
require a lot of data and information gathering from thef capacity of time available for such processing. [

customers to process their requests, which contributes to stfgSsent research has demonstrated how there cannot be a
and anxiety 2]. In the United Kingdom, a recent surveynifying definition of the concept, as the context in which it is
conducted by TeleWare on 2000 employees revealed that 3%q changes all the tim&g]. There is however an agreement

of employees admitted that they had wasted a lot of thg{gt information overload occurs when the information received
working day attempting to rgsolve an issue where they haye-omes a burden rather than a help for udéis A survey
forgotten valuable information. A similar number (34%gonducted in 2016 by the Chartered Institute of Management
explained that forgetting information has led them to degtcountants showed how information overload was the main
ineffectively Wlth custqmers, suppllers., or clients. Around &ntributor to poor decision making in business globally. [
quarter have missed important deadlines (26%) or let thg§gether with weakened decision making, information overload
colleagues down (25%) because they did not have the necesggiyaiso lead people to feel unnecessarily overwhelmed and
information in the front of their mincB]. stressed. Recent research has shown that people presenting with

The idea of having every piece of information at hand in al3fg& amounts of information while performing search tasks
given situation is undoubtedly tempting and, in critical workingnd to experience a sense of being overwhelmed and even
situations, mandatory 4. However, this is becoming isplay an increased heart rate, which leads to increased stress
increasingly unrealistic because of the large volume of data &¥@lS [L2]. In the workplace environment, information overload
information. An understanding of the current situation may 680 ead to a lack of engagement and loss of productivity
gathered by setting information overload in the theoretiddi3-15]- The increase in mobile technologies has exacerbated
framework provided by Floridi5], whose view entails the this issue. The overload effects associated with the use of mobile
definition of 3 main periods in the advancement of humanitjformation technologies in the workplace have become
prehistory, before recorded informatiohistory, when society increasingly dominant and can translate into a considerable
was aided by recorded information; amgperhistory, where reduction in job satisfactiori§,17]. This is mostly because of
society is shaped and dependent on information af§ perception of immediacy that people have in connection
communication technologies. The spreading obtiiéehuman With such devices. Itis assumed that emails, text messages, and
condition, whereby lives are lived both online and offline in diptifications should be read and answered quiddy. Several
infosphere, mirrors the progression of society througﬁtudleS have demonstrated that training in an email or a social
hyperhistory. This drastic shift in how people perceive thdledia protocol can be effective as a means to reduce information
existence has raised a number of issues, including informafgrioad P.19]. Interestingly, people of all ages and
overload in a more contemporary, Information an@Rckgrounds are affected by this problem in every aspect of

Communication Technology (ICT)-centered lens. their working (and personal) lif@]. However, the same authors
stated how the literature tends to focus on the workplace as a

This study aimed to explore the impact of information overlogghole rather than on job specifications and particular skills
on emergency medicine physicians (EMPs) working across 4

Introduction
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required in certain occupations. The same view is sharedifgrruptions B4], multitasking B4], and highly variable
Kalman R0], who stated that “the workplace pressures attributeshrkloads B5. Emergency medicine is “a form of medical

to information overload are very real, the concept itself is vagweatment and aid which seeks to treat unexpected, acute
and poorly defined.”. It is however worth noting that receilinesses that pose grave threats to lif86][ The urgent
research has shown how information overload has the poterdiadension typical of emergency departments requires doctors
to enhance people’s cognitive abilities and help them procésde constantly vigilant, highly reactive, and mentally lucid
more information in less time, particularly if the righthroughout often very long work shift37. This highly
visualization tools (eg, charts and tables instead of text) @ressurized environment leads to occupational stress, often with
applied in the correct context1]. There are benefits in negative consequences for doctors’ mental and physical health
assimilating larger amounts of information, and the human miadd work efficiency, which can lead to mistakes in diagnoses
can adapt in time to the increased influx, but it is also boundated patient treatment8§]. Chronic workplace stress has been
manifest side effects such as psychological disturbances atshtified by the World Health Organization (WHO) as the
neurological problems along the w&Z]. leading cause difurnout syndrome[39]. According to the WHO,

. . the syndrome is characterized by the following 3 main aspects:
Information Overload and Health Care Professionals feelings of exhaustion, feelings of negativism toward one's job,
When health care professionals experience information overlogsld reduced professional effectivene39].[A considerable

at least one extra layer of concern must be taken into accoygtly of literature has demonstrated that there is a higher
the consequence on patient care. Several studies have logkedalence of burnout among emergency physicians compared
at the effects of information overload on nurs@€844]; with other medical professions and specialtd&40-42). It is
however, few have focused on information overload agso evident that information overload plays a determinant role
experienced in general by health care professioB&&7] and in exacerbating burnout in the medical professiéf 4.

even less have approached the impact on patient care. Lakefo@fever, only 1 study, conducted by Waltais][on hospital

al [28] argued how it could prevent practitioners from seeinghctors and pharmacists, has considered the impact of
the most important details while examining patientgformation overload beyond burnout on hospital medical staff.
Nevertheless, it is not theight information that is The complex setting in which emergency physicians act and
overwhelming, as that, if readily available at the point of catgperate requires a better understanding of the impact of
would lead to effective patient care. It is thekground noise  information overload on their practice and its implications for
information and other confounding factors (eg, multiple sourcgsth patient care, work efficiency, and work/life balance. To
of information and conflicting or irrelevant information) thathe authors’ knowledge, no empirical research has been
cause disruption2p]. conducted on information overload as experienced by EMPs

Klerings et al 27] agreed with this view and suggested solutioreP€cifically and according to different roles, age, and level of
to overcome information overload and manage both health c3gi°rity; therefore, this paper hopes to serve as a pathbreaker
information and patient care effectively. They mentiondg" future studies.

different solutions based on the main overload triggaim and Objectives

mechanisms, such as “technological solutions; creation This study aimed to identify and assess the main causes and
adaption of specific content types; improving health Iiteracgé

. i . : yrces of medical information overload as experienced by
and creating or strengthening the roles of human mtermedmnﬁvIPS Specifically, the research objectives (ROs) were as

Most likely, the situation is destined to get worse in this erafoflows:
information expansion. As Yamamoto explained in 20, [
health care professionals are already overloaded by
information currently available, but the circumstances will RO?2: Establish the contributory factors to information
worsen because of 3 key aspects: (1) the need to stay up to date tbutory o )

X ; . overload and evaluate their impact on physicians’ working
from a technological and knowledge-based point of view; (2) lives
the diversification of medical needs resulting in the growth gf ROS" Identify the coping mechanisms adopted by EMPs
the medical practice; and (3) the rapid and constant changes in ) : PIng b y

. - . ~_"'to respond to information overload.
the health care environment. Digital technologies are Proving po . Explore whether EMPs at different career stages
to be both a curse and a blessing. On the one hand, theyrespénd to information overload in different ways
represent yet another source of—often unwanted information RO5: Determine the impact of phvsicians info'rmation
[31]—but, on the other hand, they can support physicians in the ' ) P phy
. X . . . overload on patient care.

detection of adverse events and patients at risk of deterioration
with the potential to improve health outcom@&g][ This is only ethods
achievable if, when planning and implementing digithyI
information solutions in hospitals and clinics, factors such Bta Collection

the provision of clinical training, resources to cope with the

additional workload, and optimization of algorithms to redudg® @ssessment of EMPs’experience with information overload
superfluous alerts are taken into consideratish [ was undertaken using a survey-based primary data collection
tool. This was a multicenter study covering 4 NHS trusts in

In particular, emergency physicians are exposed to furthgjith England, which had approached the staff in their
burdens with the need for fast decision maki®f],[ emergency departments and asked them to complete a

%‘he RO1: Determine the extent to which EMPs experience
medical information overload.
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web-based survey over a period of 3 months in the summevalfies for each variable. The demographics were then produced
2019. All eligible doctors from the trusts were sent an em#olprofile the sample. Next, descriptive statistics were performed
inviting them to participate in the study. The opening page fof the Likert-style questions in the main section of the survey;
the survey included an information sheet and a consent fomeans and standard deviations were calculated for each of the
Participants were not able to proceed with the survey unlststements. A principal component analysis (PCA) was
they had ticked the consent option. The study followed the Nig&formed on the survey statements related to the sources of
Health Research Authority protocol and was granted both théormation overload. Finally, independent samplests and

NHS Research Ethics Committee and the University of Sheffielde-way between-group analyses of variance (ANOVAS) with
ethics approvals. The survey, designed usingSurvey GmbH, Hochberg GT2 post hoc tests were conducted to compare mean
took approximately 10 min to complete and was divided intcs2ores in relation to respondents’ demographics (ie, the current
main sections: the first related to demographics and the seclewdl of employment, age, and the number of years in emergency
addressing emergency physicians’views on medical informatimedicine). The analyses performed in terms of gender and NHS
overload, opening with a definition of information overload ttvust did not show any differences between groups; hence, they
guarantee the homogeneity of interpretation. This section veas not reported here.

composed of 42 Likert scale-like questions, comprising,2_ . ... : .
. . . : I addition, the open-ended questions and closing remarks were
overarching questions and 4 main aspects of information

overload: (1) impact rating of individual information overloa anually coded independently by 2 members of the research

sources, (2) impact of information overload on specific work/li S ?ijLlj;rIES Jg]e 6-step approach to thematic analysis by Braun
d .

. ; n
aspects, (3) preventative measures to manage informafi0
overload, and (4) useful sources of medical information. Thi sults
part included statements such as “l feel that information overlQa

significantly impacts on my work” and “E-mails | receive ar%ample Demographic Profile
a major contributing factor to my feelings of information

overload” rated on a scale from 1 (completely disagree) to 7S Section provides a summary of the demographic

(completely agree). There were also 7 open-ended questiorg@acteristics of the respondents. The sample shows a relatively
allow the respondents to elaborate on their opinions Syanced distribution between doctors working as junior trainees

perceptions. Most of the statements in the survey were extradf101, 30.7%), senior trainees (28/101, 27.7%), and
from a literature review conducted by Hall and Walt®jeind consultants (29/101, 28.7%), whereas 12.9% (13/101) reported

from a subsequent survey that one of the authors of this p QF; types of working levelsTgble 1)'0 In terms of gender,
(GW) administered to hospital pharmacists and doctors in 2¢126% (43/101) were male and 56.4% (57/101) were female

[45]. The remaining statements have been informed by 2 oth@ply 1/101, 1%, did not indicate their gender). As for age, the
authors (JW and JB) who are directly involved in emergen@@iority (70/101, 69.3%) were between 20 and 39 years, with
medicine and are aware of the current main sources S9f /%0 (31/101) between 40 and 59 years. In terms of the period

information overload in this sector. In total, the survey invifa'c® respondents became EMPs, two-third (68/101, 67.4%)

was sent to 263 physicians; 164 respondents participated Wil Peen emergency physicians for 10 years or less. Finally,

101 recording full responses (38% response rate), which wafEoss the 4 NHS Foundation Trusts surveyed, 39.6% (40/101)
espondents were based at Leeds Teaching Hospitals,

then selected for analysis, as 63 records only contained paFﬂ(aIr ; , 0
demographic information and were deemed unusable. fqllowed by Bradford Teaching Hospitals (24/101, 23.7%) and
Airedale (23/101, 22.8%), whereas 13.9% (14/101) were based

Data Analysis on North Tees and Hartlepool.
All data were saved in an IBM SPSS version 26 file for analysis.
The dataset was initially inspected for errors and out-of-range
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Table 1. Demographic data from the respondents to the survey.

Demographic characteristics Values, n (%)

Age (years)

20-29 24 (23.8)
30-39 46 (45.5)
40-49 18 (17.8)
50-59 13 (12.9)
Gender

Male 43 (42.6)
Female 57 (56.4)
Prefer not to say 1(1.0)

How long have you been an emergency medicine physician for? (years)

<1 21 (20.8)
1-4 25 (24.8)
5-10 22 (21.8)
11-15 16 (15.8)
16-20 9(8.9)
>20 8 (7.9)

What is your current level?

Junior traine® 31 (30.7)
Senior traine® 28 (27.7)
Consultant 29 (28.7)
Othef 13 (12.9)

What NHS® trust do you work for?

North Tees and Hartlepool NHS Foundation Trust 14 (13.9)
Bradford Teaching Hospitals NHS Foundation Trust 24 (23.7)
Leeds Teaching Hospitals NHS Trust 40 (39.6)
Airedale NHS Foundation Trust 23 (22.8)

& oundation year, VTS, and ACCS.

bST4-ST7, staff grade, and junior clinical fellow.

CIncluding advanced clinical practitioner and associate specialist.
dNHS: National Health Service.

work (mean 5.10, SD 1.25), and the problem has been increasing

RO1 and RO2: Emergency Physicians’ Views on in time (mean 5.63, SD 1.34).

Medical Information Overload _ _
Table 2summarizes the responses to the Likert scale statemé?%t%erms. of the sources that_have t.he most impact on medical
rmation overload, there is a wide range of mean values.

listed in the second section of the survey in terms of mean . !
o Doctors listed the 24/7 culture (mean 5.40, SD 1.56), emalil

standard deviation. The table reports the 2 general questions e '
viat P g quest ndling (mean 4.86, SD 1.80), and, in equal measure,

asked at the beginning of the survey, and the remain! [tidisciplinary communications (mean 4.51, SD 1.61) and

statements were divided across the 4 main information overl L .
aspects covered in decreasing order of importance. The re%ﬁgl clinical guidelines (mean 4.50, SD 1.52). On the other

suggest that there is overall agreement among emerge nd, the information derived from patients (mean 3.29, SD

hysicians that information overload has an impact on thgi ), social media (mean 3.15, SD 1'88).’ and drug companies
physici ! ! v 'mp r'nean 2.36, SD 1.50) does not pose particular concerns.
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Table 2. Emergency clinicians’ perspectives on information overload.

Shaffi et al

Statements VMean (SD)
To what extent does medical information overload impact your work? 5.10 (1.25)
To what extent do you agree that medical information overload has increased for you at work? 5.63 (1.34)
Impact of each of the following causes of medical information overload
24/7 culture (ie, thelways available workplace) 5.40 (1.56)
Email 4.86 (1.80)
Multidisciplinary communication 4,51 (1.61)
Local clinical guidelines 4.50 (1.52)
Info from employer/manager 4.43 (1.67)
Evidence-based practice 4.22 (1.57)
National clinical guidelines 4.21 (1.52)
Info to employer/manager (eg, as part of reporting activity) 4.14 (1.67)
Journal papers 3.41(1.67)
Patients bringing information 3.29 (1.62)
Social media 3.15(1.88)
Drug company information 2.36 (1.50)
How does medical information overload impact on the following aspects?
Guideline fatigue 6.08 (1.56)
Stress and tension 5.25(1.37)
Longer working hours 4.87 (1.70)
Impaired decision making 4.85 (1.57)
Imprecise clinical judgments 4.84 (1.45)
Tirednesslillness 4.81 (1.54)
Decrease in social life 4.26 (1.80)
What preventative measures do you adopt to combat information overload?
Prioritization 6.07 (1.13)
Email handling skills (ie, ability to discriminate by importance) 5.39 (1.50)
Effective time management 5.30 (1.22)
Effective information management 5.23 (1.30)
Software/hardware 3.40(1.81)
Information technology point of need delivery 3.13(1.82)
Medical librarian 1.85(1.32)
What sources do you find most useful when in need of medical information?
Local clinical guidelines 6.13 (1.03)
National clinical guidelines 5.80 (1.09)
Colleagues 5.69 (1.34)
Evidence-based practice 5.14 (1.37)
Multidisciplinary communication 4.41 (1.49)
Journal papers 3.54 (1.39)
Patients bringing information 2.67 (1.56)
Social media 2.62 (1.65)
Medical librarian 2.60 (1.60)
Drug company information 2.17 (1.29)
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3All statements were rated on a Likert scale from 1 to 7, and the values reported here are in decreasing order of importance.

Views on the consequences of information overload on differguiidelines are the 2 primary sources, which interestingly
aspects of physicians’ daily job and life show a more compactédhlight the struggle doctors regularly experience. On the one
set of values (less than 2 points difference between the top badd, such guidelines are crucial to maintaining a critical level
bottom entries), indicating that all listed aspects are negativefymedical knowledge, but, on the other hand, because of their
impacted. Guideline fatigue is the leading consequencesbier volume and constant updating, they represent the main
information overload (mean 6.08, SD 1.56), followed by stresguse of medical information overload. In this context,
and tension (mean 5.25, SD 1.37). However, longer workioglleagues are also an important source of easily accessible and
hours, inaccurate decision making and clinical judgment, argdiable medical information while on the ward (mean 5.69, SD
chronic tiredness leading to illness also returned high mehB4). Patient information (mean 2.67, SD 1.56), social media
values. Physicians also complained that information overlogdean 2.62, SD 1.65), and drug companies (mean 2.17, SD
is detrimental to their personal and social lives (mean 4.26, $029) are considered irrelevant sources because of their
1.80). unqualified or biased nature. However, medical librarians have

. . . also scored a low mean value (mean 2.60, SD 1.60), perhaps
RO3: Coping Mechanisms Adopted by Emergency because their services were not considered to be of immediate

Medicine Physicians to Address Information Overload |4jevance to emergency physicians’ very fast case turnover.

When it comes to the adoption of preventive measures

overcome information overload, prioritization is by far the mogt(c'l’A with direct oblimin rotation with Kaiser normalization

as performed on the 12 statements addressing the main causes
common approach (mean 6.07, SD 1.13), closely followed le'nformation overload. The Kaiser-Meyer-Olkin value was

email handling (mean 5.39, SD 1.50) and time (mean 5.30, .
1.22) and information (mean 5.23, SD 1.30) managemeqt. 07, exceeding the recommended value of 475 gnd the

artlett test of sphericity reached statistical significance

Converselyexternal support such as information technolog ; . . .
(ITY and ICT and clinical librarians are not considere§f<'001)’Sgpp.ortm.g.the factorability of the correlation ma’Frl.x.
he analysis identified the presence of 3 factors explaining

particularly effective. 42.2%, 12.2%, and 9.6% of the variance, respectiValyle 3
In situations of actual need for medical information, both localports the factors and Cronbacivalues calculated to assess
(mean 6.13, SD 1.03) and national (mean 5.80, SD 1.09) clinited reliability of the scale.

Table 3. Exploratory factor analysis of factors relative to causes of information overload.

Factors/statements Cronbachn

Factor 1: the dutiful physician .800
24/7 always available culture
Emails
Information from employer/manager
Information to employer/manager
Multidisciplinary communications

Factor 2: the informed physician .842
Local clinical guidelines
National clinical guidelines
Evidence-based practice

Factor 3: the current physician .785
Journal papers

Social media

The first factor, namedhe dutiful physician, includes the becomes the main conduit of information overload, and are
potential sources of information overload that cannot be ignoktried out at all times, hence exacerbating furthealtivays
or overseen as they form part of physicians’ daily administratiseailable culture.

tasks that must be undertaken in addition to direct patient . second factor. namekbee informed phvsician. relates to
These tasks are demanding and time-consuming. Regular X Py '

. . P ysicians’ need to stay up to date with the changes in
reporting to and from line managers or employers a

o o : ﬁ;]uidelines, both at the local and national level and
multidisciplinary communications are crucial to the smoo

. ; evidence-based practice on how health care professionals should
running of emergency departments and provide a mare

coordinated approach to patient care discharge planagig [care for patients with specific conditions, and which are based

Most of such communications are exchanged via email Whlorﬁ best evidence practice. These guidelines help the
9 ! sctandardization of care across NHS trusts and can be modified
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to adjust to local needs to provide a cost-effective approactitteir experience in emergency medicine. All statistically
care A9]. significant results are reported Tables 4and5. In terms of
age (able 4, younger physicians appeared less worried about

The_ _th|rd factor, nam_edhe CL.j”ent physician, mclude_s_ their reporting activities (mean 3.89, SD 1.02) than older ones
additional sources of information overload that physma;gjs

experience on a regular basis in the form of notifications gean 4.65, SD 1.11). Conversely, they are more affected by

X : S o he loss in social activities because of information overload
which are mostly derived from scientific publications (e .

. . L mean 4.52, SD 1.31) as opposed to more experienced
notifications of new articles, subscription invites, and electro

book updates) and social media. The respondents’ comménig>clans (mean 3'6.8' SD 1'05).' In_ addltlo_n,_ younger
on this aspect have shown how there appears to beprSIC'ans reported a higher rate of impaired decision making

(mean 5.19, SD 1.40) and imprecise clinical judgments (mean

expectation that physicians, trainees in particular, clustergrl2 SD 1.18) than their older colleagues (mean 4.07, SD 1.14
online study groups and follow relevant Twitter handles suchi ' L '

as #MedEd or #EOMed. and mean 4.23, SD 1.37), who are still concerned about their
performance but have greater experience to draw upon. Younger

RO4: Information Overload Perceptions by Age and physicians also seem to rely more on local clinical guidelines

Years Spent in Emergency Medicine (mean 6.28, SD 1.08) than older ones (mean 5.81, SD 1.23) to

Independent sampletests have been undertaken on the ba{&duce decision fatigue.

of Likert scale statements in terms of age of respondents and

Table 4. Independent samplésests on the age of respondents.

Questions t test ¢f) Pvalue Mean difference Age (20-39 years), Age (40-59 years), Total mean
mean (SD) mean (SD)
Impact of info to employer/manager2.109 (94) .04 0.75 3.89 (1.02) 4.65 (1.11) 4.14

(eg, as part of reporting activity) on
medical information overload

How does medical information ~ 2.098 (51.011) .04 0.84 4,52 (1.31) 3.68 (1.05) 4.26
overload impact on decrease in so-

cial life?

How does medical information ~ 3.304 (50.699) .002 1.12 5.19 (1.40) 4.07 (1.14) 4.85

overload impact on impaired deci-
sion making?

How does medical information  2.762 (49.767) .008 0.89 5.12 (1.18) 4.23 (1.37) 4.84
overload impact on imprecise clini-
cal judgments?

What preventative measures do yot2.055 (70.489) .04 0.61 5.19 (1.22) 5.81 (1.18) 5.39
adopt to combat information over-

load? Email handling skills (ie,

ability to discriminate by impor-

tance)

What sources do you find most use2.198 (60.325) .03 0.47 6.28 (1.08) 5.81 (1.23) 6.13
ful when in need of medical informa-
tion? Local clinical guidelines

In terms of years of experience in emergency medidiabl¢ as opposed to physicians with less experience who scored a
5), the only dissimilarity seems to relate to the impact amtean of 4.60 (SD 1.26) and hence attributed more importance
handling of work emails. Physicians with more than 10 yedmsemail handling skills as a way to manage the problem (mean
of experience identify the number of emails received as oneob6.03 and SD 1.15 against a mean of 5.06 and SD 1.13 reported
the main causes of information overload (mean 5.39, SD 1.1®)less experienced physicians).
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Table 5. Independent samplésests on the years spent in emergency medicine.

Questions t test ¢f) Pvalue Meandif- Years of experience (0-10 years), Years of experience (more than 10 years)otal
ference  mean (SD) mean (SD) mean

Impact of emails -2.134 .04 0.79 4.60 (1.26) 5.39 (1.19) 4.86

on information (65.084)

overload

What preventative —3.166 (96) .002 0.97 5.06 (1.13) 6.03 (1.15) 5.39

measures do you
adopt to combat
information over-
load? Email han-
dling skills (ie,
ability to discrimi-
nate by impor-
tance)

. . . trainees and consultants are those acknowledging the increased
RO4: Information Overload Perceptions by Level of information overload with time the most, possibly because of
Employment their longer service in hospitals. However, in relation to other
To conclude the quantitative assessment of the data collectaghects, senior trainees seem to experience the most difficulties.
one-way between-group ANOVAs by the level of employmefor example, in terms of the aspects of their work and life
were also performed on the survey statem@iatisl¢ §. Across impacted by information overload, they complain about a
the 3 main levels populating emergency departments, semiecrease in social life and diminished decision-making abilities.

Table 6. One-way between-group analysis of variance on current level of employment.

Questions Ftest Pvalue Junior trainee, mean (SD) Senior trainee, mean (SD) Consultant, mean (SD) Total mean

To what extent do you 5.798  .004 5.07a,b(1_01) 6.07(1.02) 6.02 (1.22) 5.63
agree that medical infor-

mation overload has in-
creased for you at work?

How does medical infor-3.249 .04 4.50 (1.27) 4.7 (1.06) 3.7% (1.36) 4.26
mation overload impact
on decrease in social life?

How does medical infor-4.331 .02 5.17 (1.14) 5.36° (1.14) 4.2¢ (1.40) 4.85
mation overload impact

on impaired decision

making?

What preventative mea- 9.223  <.001  5.47 (1.16) 4.67 (1.18) 6.1 (1.01) 5.39
sures do you adopt to

combat information

overload? Email handling

skills (ie, ability to dis-

criminate by importance)

What sources doyou find9.246  <.001 5 g (1.21) 3.594¢(1.02) 2.2F(1.19) 2.62
most useful when in need

of medical information?
Social media

#Junior trainee versus senior trainee.
bJjunior trainee versus consultant.
Senior trainee versus consultant.

In addition, whereas for consultants, the ability to effectiveys opposed to 2.03 (SD 1.21) for junior trainees and 2.23 (SD
manage work emails is crucial to handle, at least partially19) for consultants.

information overload (mean 6.10, SD 1.01), senior trainees ate ... . . .
the least concerned about this aspect (mean 4.67, SD 1. ‘.”‘"ta“"e Analysis of Open-Ended Questions

Finally, although the use of social media as a source of medita@ survey contained several open-ended questions and,
information is not a very popular choice among emergenglihough they did not form part of the compulsory sections, still
physicians in general, senior trainees use them significartfjracted a considerable number of spontaneous and insightful
more than the other 2 groups, with a mean of 3.59 (SD 1.0Z9mments.
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In terms of the length of time physicians have been experiencihg NHS. Around 3.0% (3/101) felt that they did not have
information overload, 39.6% (40/101) claimed that thenough experience to judge the problem, and the remaining
phenomenon had increased in the last 5/6 years; 10.9% (11/184pondents did not comment.

confirmed that it started before that, about 10 to 15 years a.gﬁé remaining comments revolved around 2 main the
0 ; i X adde(
and 14.9% (15/101) did not specify a date but listed asp Sspeciﬁcally, the ways in which medical information overload

such as progressing in their career, noting how the press r‘eacts hysicians’ work and various preventative measures
shifted from night shifts only to an all-time problem an P phy b

; . . . ..,t0 overcome information overload. The 5 subthemes identified
overload worsening once the email was firmly established W|th|r.‘|t : . :
within each of the 2 main themes are discussed below.

Table 7. Overview of the themes and subthemes emerging from open-ended questions.

Theme and subthemes Strands

Ways in which medical information overload impacts on clinicians’
working life

1. Positive impact
Reverse views
2. Direct causes leading to reduced patient care
Impact on patients
Distraction and forgetfulness
Confusion
Delayed decision making
Tiredness, stress, and anxiety
3. Indirect causes leading to reduced patient care
Lack of time
Email handling
Information and communication technology systems
Breadth of information
Guidelines and evidence-based practice

Ability to stay up to date

Seniority
Preventative measures to combat information overload
4. Personal attitudes
Avoidance
Therapy

Work-life balance
5. Workload management
Email and social media management
Task management
Time management
Prioritization

Delegation

but did not represent a hindrance to their performamperée

RO5: Ways in Which Medical Information Overload views subtheme):

Impacts Physicians’ Working Life

- It doesn’t. You do have be to discerning about where
1. Positive I mpact you get information from and use trusted sources
A total of 3 respondents, all of them consultants, admitted that though.
information overload was indeed present in their working life

http://www.jmir.org/2020/7/e19126/ J Med Internet Res 2020 | vol. 22 | iss. 7 | €19126 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Increase in research is interesting and gives more
confidence in decision-making. | find this is helpful
rather than a hindrance.

Shaffi et al

Vast numbers of irrelevant or barely relevant emails
containing information which will be forgotten
immediately as it concerns rare circumstances or

The more information | have the better | can do my conditions never before experienced (and therefore
JOB! poorly understood).

The majority of respondents however did not agree with this Multiple IT systems with different passwords and

view and listed a series of impeding aspects, which can be access. Constant emails - usually not relevant. Feel

divided into direct and indirect causes leading to a reduction in Overwhelmed by the day to day IT so | don’t want to

patient care. access online resources to broaden my knowledge.

. . . Moreover, 3 additional strands, namebuidelines and

2. Direct Causes Leading to Reduced Patient Care evidence-based medicine, ability to stay up-to-date, andbreadth
Among the direct causes, concerns for the well-being and quadityinformation, are related to the need to be informed that
of care of patientsirfipact on patients strand) were the most physicians experience on a daily ba&ig and are difficult to
mentioned and most concerning for the physicians: address in an environment overloaded with what seems like

On a busy shift on the shop floor when there are irrelevant information:

competing priorities for my attention, increasingly
fed that this means if | try to see my own patients
then | either give them poor care or lose control of

the department. The number of guidelines/policiesthat now exist both

Sow decision-making, increased risk of errors. locally and nationally - it is hard to keep track of all
This continuous feeling of apprehension and an impending sense of these.
of loss of control are accompanied Mhstraction and Finally, seniority was also mentioned as a hindering factor
forgetfulness, which was the second most reported issue (strag@htributing to information overload, as more junior staff and
caused by information overload and can be summarized in figses (and patients) tend to direct their queries and doubts to

| feel | amunableto keep up to date with the multitude
of clinical guidelines from NICE, the college...only
exacerbate by looking at Tweeter!

guote below:

| have a significantly higher background level of
anxiety at work due to concerns about giving poor
advice or forgetting something important due to the
volume of information | am trying to process. | find
the non-shop floor information much less of a
problem.

the more experienced physicians:

More difficult out of hours/weekends when | am the
only senior decision-maker in the department. If
working with a good registrar this can lessen the
impact but if working with a less experienced middle
grade all questions/information comes though me.

Questions from juniors and other colleagues.

Other strands, such easnfusion with the information received : .

! . X . ’ Lots of questions asked throughout shift from nurses
delayed decision making andtiredness, stress, and anxiety were q g
mentioned in equal measure as contributing to a potentially
reduced patient’s quality of care: Preventative Measures to Combat Information

Overload

When it comes to addressing and solving the problem of
information overload in effective ways, respondents suggested
solutions that can be classified into 2 subthenpessonal
attitudes andworkload management strategies.

4. Personal Attitudes

As part of the individual attitudes observed, some physicians

simply ignored the problemayoidance strand). Some other
gysicians adopted a very pragmatic approach and had no
ifficulties recognizing their own limits:

to other doctors.

Toward the end of the shift my answers take longer
toarriveat, | feel likel ameven morerisk averseand
at times feel like I am can become short with staff
asking for help.

During busy environments if documents/protocols
contain too much information | may struggle to pick
up salient paints.

3. Indirect Causes Leading to Reduced Patient Care

Among the indirect causes of information overload, leading
a reduced quality of patient caleck of time to review the
information properly was reported as one of the most serious When | am at work and feeling overloaded, | step
problems: away from the situation.

Huge amount of information coming inand littletime Learntoignore.
to process and implement any actions needed. Acceptance that you can't do everything.
Not enough time to document all relevant information Psychological stress is increasingly recognized within the
consistently. medical profession, particularly in emergency medicb®, [

Email handling and problems withCT systems were reported and some respondents prefer to rely on formal support in the
as common, overpowering, and frustrating: form of therapy:

Email mainly - almost overwhelming.
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Therapy - | have had CBT sessionsand NLP sessions
to help me deal with the stress and anxiety
information overload gives me and to gain strategies
regarding how to cope with this.

| take little steps and with the help of my therapist |
try not to compare myself negatively to others.

Others preferred to self-manage and find a more balance

Shaffi et al

typical of their job, but by the constant and relentless
information received and the information requested from them.
What emerged very clearly from this study is the difficulty in
striking a balance between the need to maintain an acceptable
and current level of knowledge and the ability to sift and
discriminate through large amounts of irrelevant information.
There are valid arguments supporting both the benefits of
mé)}rmation overload and its drawbacks. A small outlier group

relationship between working and personal lifeorfclife . of respondents composed of 3 consultants claimed how there

"Ras no such thing as information overload as a negative attribute

patterns make this option fairly difficult to attain: of their job. They see information as an opportunity to learn, as

My days off are for fun and time away - | do not work
on days off. | avoid seeing colleagues on these days
who talk about work when they are not there.

| feel a lot of the ‘critical information’ | need for my
day to day job is limited - especially while trying to
revise for exams, the need to switch off and rest is
very important.

observed by Falschlunge2]], and increase their confidence

in their decisions, in line with thieeedom of choice described

by Brehm and Brehnb[3] and De Angelis§4]. However, the
majority of physicians perceived information overload as a
negative concept hindering their ability to process information
effectively and accuratel\pp]. The migration towardig data
handling by health care professionals because of the information
expansion phenomenon described by Yamamg®hif also

5. Workload Management reflected in this study as physicians are faced with multiple
Physicians have also indicated a number of strategies to mareygéving environments. The increasing number of emails and
information overload that are more strictly linked to practicapbcial media notifications received daily and regular updates in
workload management and dealing effectively with emails apdlicies and evidence-based practice, coupled with new or
social mediadmail and social media management strand). This updated IT systems to keep abreast of, will all contribute to

appeared to be a priority for many respondents:

When | amnot at work or feeling overloaded | ignore
my e-mails and mute my social media accounts.

Nil work emails on phone mute work WhatsApp
groups when on leave no longer active on Facebook
at all due to general overload but also work based
groups.

feelings of inadequacy and frustration. Unless controlled and
harnessed, such feelings, in the long term, can lela hout
syndrome, which is very common among all types of health
care professionals4B44]. It is difficult to establish when
physicians have started experiencing the burden of information
overload in their careers. It appears that consultants and people
working in emergency departments the longest have noticed a
steady increase, made sharper since the ready access to

This was followed by strategies to addreéask and time internet-based resources and emails started over 20 years ago.

management in an effective and sustainable way: This is in line with findings by Roetzeb§], who reported how

the research around the 1980s and, particularly, the 1990s

coincided with the rise and spread of information technologies.
Summarising things. Writing things down properly However, for most, the problem started to take shape with the
hel ps consolidate my head. advent of mobile platforms and the deployment of electronic

Finally, prioritization and delegation were also mentioned ashealth record systems in NHS trusts in 20008.[

effective ways of managing information overload, particularlpéoz_ Establish the Contributory Factors to

attimes of crisis: Information Overload and Evaluate Their Impact on
Physicians’ Working Life
The leading causes of information overload in emergency
physicians are multiple, and it is often difficult to discriminate
among them because of their interlinked nature. The PCA
conducted on the survey statements revealed 3 main factors
Medicine Physicians Experience Medical Information contributing to information overload. The main factor leading
to the concept dhedutiful physician is the administrative tasks
Overload physicians must carry out as part of their daily routine, such as
Both quantitative and qualitative data have shown thafporting, responding to emails, and communicating with the
emergency physicians are deeply affected by an ever-increagith@r physicians forming a patient’s care team. This study has
amount of medical information impacting every aspect of theéfported an increased burden because of email handling
job. The 24/7 (oelways available) culture places itself firmly compared with Walton’s4p] research on hospital doctors,
at the heart of the problem, as identified by Wal¥],[and |eading to the conclusion that, in the last 6 years, since that
leads to problems with fatigue and, consequently, wigudy was published, the number of emails has significantly
performance, productivity, and safe decision maks®. [All  increased as part of physicians’ daily duties. It is also clear that
these aspects have been highlighted by physicians in this stadiinistrative tasks are one of the main causes of physicians’
as being compromised not just by the very fast-moving pasgrnout syndromes] because of their persistent and repetitive

Keeping a to-do- list booklet.

Prioritisation and having some*“ I T freg” timeisvital.
Delegation of clinical supervision.

Discussion

RO1: Determine the Extent to Which Emergency
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nature. However, physicians are also aware of the importamaekly to-do lists, maintaining written records, timing actions,
of carrying out such tasks for the smooth running of the wasdmmarizing information, or key articles to help consolidate
and the good care of patien®§]. A second set of causes deeplknowledge. Although most of the above points were identified
affecting physicians’ perceptions of information overload isy Walton f5], in this study, their importance is stressed further,
linked to the consultation of local and national clinicand new approaches have emerged, including those dictated by
guidelines. Ironically, such guidelines, as important as they aersonal attitudes. These play an important role in determining
to guarantee patients’ consistency of care, are also a burdeimoiw people deal with information overload. This study has
health care professionals because of their frequent updatestagllighted a few approaches, although not all adopted with the
notifications. On the one hand, physicians must remain curreaime conviction. A small group of respondents admitted that
(ie, the informed physician) and follow the policies and the easiest way is to ignore circumstances or demands when
directives reported in the guidelines to guarantee the qualityf@éling overloaded, which is not necessarily a positive action
patient care, but on the other hand, the pressure of being uptoundertake, particularly in emergency care. This is
date and making sure nothing is overlooked plays a consideralyimptomatic of the difficulty and pressure physicians are subject
role in increasing physicians’ stres§9]. A third factor to and is a common self-preservation mechanism triggered by
contributing to information overload entails the number @verwhelming situations6p]. Other people have mentioned
notifications and alerts received mostly via social media, Hotmal therapy and a better work-life balance in which working
also from journal editors and publishers and regarding newd private life are kept separate, and personal time is seen as
medical approaches, clinical trials, discoveries, and case studiespportunity to regain strength and stability. These approaches
(the current physician). These sources have registered @e not new, nor specific to emergency physicians, as they are
significant increase since Walton’s studip|[ in 2014, likely common to most workplace$1,19], but it would be advisable
because of the current much wider diffusion of social med@integrate them with formal training on the job and regular
platforms in all aspects of society. Once again, physiciasessions on developing coping skills.

experience an internal dispute about when to start ignoring s . -
alerts. Maggio and ArtindbP)] believe that medical librarians %4' Explore Whether Emergency Medicine

could help battle physicians’ information overload and heﬁ))hys'c""‘_ns at leferenF Ca_reer Stages Respond to

them navigate through the various systems and social meHormation Overload in Different Ways

but they are not utilized as much as they should, a conclusidtis part of the study offers a new viewpoint of medical
corroborated by this study, where librarians score among thfarmation overload drawn from physicians’ experiences at
least useful sources of medical informatidalfle 9. However, different times in their careers and highlights deeply diverse
regardless of the causes of information overload, tperceptions and needs.

consequences can be summarized as directly or indire
leading to reduced patient care, which will be discussed furt
below.

e study revealed an overall homogeneity of perceptions of
medical information overload, in the sense that most respondents
agreed on its increasing presence, size, and impact. However,
RO3: Identify the Coping Mechanisms Adopted by  some specific aspects showed differences in responses
Emergency Medicine Physicians to Respond to depending on the seniority of the physician. For example, people

Information Overload who have been in emergency care for 10 years or longer
. . . - ._appeared to resent the increased number of emails received and
To help mitigate information overload, physicians have dewsgﬁ

: . oo . .~ aftributed more importance to the ability to handle them than
strategies for managing and filtering available medica

. . . . eople who have been working in emergency care for less than
information. The results of this study have shown similar results S - ; .
. . . -ten years. This is also in line with the independent sanbgéts
and led to the conclusion that information overload preventigh .
o X . L conducted on the age of the respondents and with the ANOVA

and mitigation are left entirely in the hands of individuals a

their personal views and preferences. A number of actionsr%ESts conducted on the level of employment. However, younger

. . . il ?/sicians and trainees appeared to be more worried about the
taken from a pragmatic point of view (workload manageme . o . . X . .
loss in social life, impaired decision making, and imprecise

quite regularly, but with varying degrees of success. Amonﬂﬂical judgment than older colleagues and consultants. The

the most common approaches, email and social media handl'f’lrég L . .
. . ! L ; - litefature demonstrates that junior clinicians have higher levels
skills are highly desirable, considering the steadily growi

n . : . s
amount of communication, including patient informationoqanx'e'[y because of uncertainty than senior cliniciBBS],

passing through these tooB0. Strictly linked to this is also and this is reproduced in this study because of the additional

-~ > i : ) . . stress of information overload. In particular, it appears that
the ability to prioritize tasks (including emails and social media), . .
enior trainees are the most concerned about this problem and

appearing very high in the list of possible solutions, part|culara¥e the most affected by it, particularly with respect to impaired

in situations of multiple concurrent deman@8][ which are L ) .
. ) ...~ decision making. A recent study on Canadian emergency
common practices in emergency departments. Prioritization IS~ . L .
. . : L medicine resident$p] revealed how junior trainees are properly
a skill developed with time and experienéd][ in situations

) . ' . supervised and supported, but when they then become senior
of high demand and variable workloz], and is particularly trainees, they lose most of that support and are left to fend for

popular in emergency departments. Task, time, and mformat{%gmselves. In addition, senior trainees are at a very demanding
S

management are other measures frequently adopted ; : . ‘
= o . ge in their career, where they are preparing for independent
physicians to overcome medical information overload and can > : -
: X . . _practice p6] and are entrusted with more complex decisions
take the form of simple actions, such as keeping daily an
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than ever before. This is bound to contribute to an increasedinfluencing information overload, the historical emergency
sense of unease and frustration when it comes to informatioedicine culture of being constantly available throughout a
overload. shift (24/7 culture), email, and multidisciplinary communications
. .. , have been mentioned as being the most severe. However,
ROS: Dgtermlnlng the Impaqt of Physicians different levels of employment(‘?J experience in emergency
Information Overload on Patient Care medicine, and age also seem to influence physicians’ perceptions
Compromising the quality of patient care represents the ultimafethe leading causes of information overload. Nevertheless,
consequence of medical information overload and rests at$bene information is critical to guarantee high standards of
forefront of physicians’ thoughts. The qualitative responsespatient care, particularly those derived from clinical guidelines.

this study reported on the physicians’ perceptions of the probli(!a)ws study advances previous research on information overload

and showed how slow decision making because of informat 4 distinct ways: (1) by identifying the current causes affectin
overload and frequent interruptions can lead to substandard care yS: y 9 9

and errors in diagnoses and prescriptions. In additio emergency medigine_wh_ile also recogr_ﬂzing keyinformation
remembering patient diagnostics and medical history becornay’ c&S: (2)_b_y offe_rmg |n_S|ghts on how |nfo_rmat|on overload
difficult throughout a shift because of the large amount grects physicians n relation to demogra_phlc factors such as
information acquired about other cases and other confoun , years spent in emergency medicine, and level of

factors p8]. The fast turnover of emergency departments implig ployment (Ihe’ S_eir;(])glty)& t(3i)nbyllz(:ceem;fglrr]r?anr::(:zainr:for?rigt]ii;
that there can often be a queue of people waiting to speak rtedngrgen.cy physic P place 1o 9 ;
rload; and finally (4), by categorizing influencing factors in

physician, who frequently does not manage to action one S o . .
these requests before others come in, hence compromi%ﬁ{eags of thelrlmpact_on patient care af‘d reports on preventative
patient safety32]. Among the effects of information overloagh€asures currently in use to combat information overload.
mentioned by the respondents, distraction and tiredness plajoavever, this study is also subject to the following limitations:
key role. Physicians experience a higher background level(®f although survey is an effective method to receive responses
anxiety at work because of concerns about giving poor advinem a large number of participants and to explore relationships
or forgetting something important because of the volume lsétween variables, it might be less effective to answer complex
information they are trying to process. This is exacerbated duyestions such as user perceptions of information overload,
long shifts, which can leave physicians both mentally awmdntributing factors, and coping mechanisms, particularly when
physically drained43,44]. In critical situations, finding the limited previous studies were conducted on this topic and with
right information fast is essential, but information overload cahis particular user group; (2) the sample size is limited, although
prevent this. Some respondents have been struggling withghelies conducted on health care professionals are usually
correct information they should follow, as sometimes a lot affected by this problem; (3) some of the variables listed as
vague or unclear guidelines or advice can be worse than npotential sources of information overload can be difficult to
at all, whereas others complained that documents and protogeligjuely discriminate from each other (eg, emails may include
contained so much information that it was difficult to discerlinical guidelines, employer information, and patient
salient points. In addition to this, other less obvious causes trformation), but the survey wanted to offer both information
still lead to poor patient care, particularly the ubiquitous natutentent aspects and information source channels; and (4) the
of digital technologies, which provoke conflicting feelingstudy was only able to assess physicigesteptions on the
among health care professionals. They are perceived as intrusiygact that information overload has on the quality of patient
and time-consuming, but also as an important resourcecafe. To attain an objective measure of such impact, different
clinical information, particularly when dealing with emergencidadicators would have been needed to allow for a direct
[31]. A recent study by Laker et &8 introduced the concept correlation between patients’ health outcomes and physicians’
of emphasis framing to aid health care professionals toward imformation overload.

more focused approach to decision making. This cogniti

process could help in identifying the most relevant compone'ﬁgs study has identified further research areas that could be

of any piece of information while discarding the rest. ngorth taking forward to provide a more in-depth and more

example, physicians could be directed toward article abstra{(r:]{g r_m_ed_m_5|ght |_nto mfo_rmatlon averload. The 24/7 cultu_re,
ltidisciplinary interactions, and the pressure of following

rather than full papers or be alerted to an incorrectly entef8 L o
relevant guidelines are aspects specific to the emergency

value for a medication prescription. The study reported an ,.”. . . .
: . L L : edicine profession and must be addressed to relieve physicians.
increase in clinical decision-making time through this approa ! S . X

drther investigation could determine the influence of

but also a significantly improved quality of medical decisionz; fessional boundaries on such aspects. A consistent thread in
Although a lot of work needs to be done to properly assesst (eéfindin s was the contribution mgde b. email in increasin
real benefits of emphasis framing and how to implement it. 9 y 9

. . . ._information overload. This was an interesting outcome where
real-world workflows, it is a research direction worth explorlné] . . 9 .
further could be assumed that social media as a communication

channel was taking the place of email. This would point to the
Conclusions value of a more detailed exploration, specifically on email and

This study reported on the high and ever-increasing meditdprmation overload. An area of concern that this study
information overload in emergency medicine departmentsqﬁtabllshed was the interrelationship between clinical guidelines

the UK NHS trusts. Among the many factors listed by physiciai@d information overload. By establishing how clinical
guidelines make this contribution, it is possible to determine
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how presentation, style, and format could be adapted to makesduce the burden of information overload (eg, prioritization)
them more accessible. and try to embed routine training or guidance on time and

NHS trusts in the United Kingdom should consider some of twéormatlon management skills in staff development programs.

strategies adopted by the physicians participating in this study
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