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Executive Summary

Paperdo F SR 20aASNBI GA2Yy OKFNIA FNB GKS LINAYOALIft YS
signs. There is considerable variation in the design of observetiars and a lack of empirical

research on the performance of observation charts. This report describes the results of one of a
series of studies carried out as part of a project funded by the Australian Commission for Safety and
Quiality in Health Carand QueenslandHealthto investigate the design and use of observation

charts in recognising and managing patient deterioration, including the design and evaluation of a
new adult observation chart that incorporated human factors principldg first phasefahis

project involved using a procedure known as heuristic analysis to review 25 charts from Australia
and New Zealand. 1,189 usability problems, which could lead to errors in recording data and
identifying patient deterioration, were identified in thénarts. The results from the heuristic analysis
were used to design a new chart (the ADDS chart) based on human factors principles and current
best practice.

In order to assess how the ADDS chart compared with a range of existing patient charts, we
previously conducted a study to evaluate the performance of both novices and health professionals
when using two versions of the ADDS chart (with and without a systolic blood pressure table to
O2yGNRE F2NJ I LI GASyYyGQa dzadz fisting Ehard. RhislsiNdy & & dzNB 0 | 2
involved measuring the errors made by individuals when judging whether vital signs were normal or
abnormal when they were presented on the six charts. The results indicated that those charts
considered to be better designed indhnitial stage of the project yielded considerably fewer errors
together with shorter decision times. The two versions of the ADDS chart were found to be better
than other charts (the other charts yielded between 2.5 and 3.3 times the number of errthrs as
ADDS charts). The absolute error rates were considerable (ranging from 9.8% for one of the ADDS
charts to 32.6% for the worgierformingchart, where 50% would be chance performance).

Another stage at which error is likely to be important is when sisge recording data (in the first

study, the data was preecorded onto the charts). This report describes a second study focussed on
datarecording errorsrather than decision errors. Participamecorded real patient datarto each

of the six charts wer an extended period in a simulated Ipasl ward where they were given the

task of monitoring six simulated patiertissing a different chart for each patiedt) 9 F OK LJ G A Sy (i ¢
GAGEE aAdya 6SNB akKz2gy 2y | 02 Y aidrivadNdarketl autdi + & o0 &
asrealisticanenvironment as possible, including low lighting and background noise distraction.

Results demonstratethat, contrary to the first studythe simplest charts yieldetthe fewest errors

(presumably because these charts involved simply transcribing numbers from the display rather than
converting the numbers into a graphbtc). The more complex charygeldedthe highest number of

errors, where the two versions of the B3 charts generated the fourth and fifth highest number of

errors. However the magnitude of the erraates was much smaller than in the first studie
worst-performingchartyielded2.3% errorswhile the bestperformingchartyielded0.2% errors.

Thatis, it appears that the process of recording data is overall far less prone to error than the

process of detecting abnormal vital signs.
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We aggregated data from the two studies to determine the overall error rate for each chart, taking
into account both erors in recording data and errors in detecting abnormal vital signeng

recorded data Overall, the rank order found in the first experiment was maintained, because of the
proportionally much higher error rates found in that study. That is, the twoieessof the ADDS

charts were associated withe fewest errorsoverall followed by the two existing charts judged to
have good designs in the heuristic analysis. The charts judged as average and poor in the heuristic
analysis yielded the highest overalt@ rates.

These results suggest that the main errors involved in detecting deteriorating patients are likely to
occur at the level of making clinical judgements rather than at the level of recording data. Chart
design affects both types of error and tieeappears to be a tradeff betweenthe ease of recording

data andthe ease of detecting deterioratigrgiven thatthe charts that yielded fewer errors on

detecting abnormal vital signs tended to yield more errors when data was being recorded. Hpwever
the error rates associated with recording data were much smaller than error rates associated with
detecting abnormal vital signs, and hence chart design ought to focus on minimizing the latter rather
than the former.

Overall, the resultsuggesthat the ADDS charts represesi&n improvement over the existing
charts, despite being associated with more recording errors than some of the existing charts.
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1. Introduction

1.1 General background

Improving the recognition and management of patients who deteriorate whilst in hospital is a

priority both at the national and state levélheAustralian Commission on Safety and Quality in

Health Care (ACSQHC) & f | dzy OKS R | \RecdghsifgyahdiRespdddng tXCIviicaF 2 NJ W
5SGSNRANIVIALAYNT € £ St X vdzSSyat I yRasréléaded diskaiegy t | G A Sy
options paper discussing gaps in the recognition and management of the deteriorating gajient

/ KFy3aSa Ay LIKeaA2f23A0Ft 20aSNBFGA2ya 2N WOAGI f
as cardiac or respiratory arrest, unplanned Intensive Care Unit (ICU) admission, or unexpected death
(3-8). Several studies report that derangements in vital signs are observable up to 48 hours before

the adverse event3, 5, 6, 9) This suggests that if deterioration is recognised early and

appropropriately managed, then compligans arising from delagcould be reduced (e.g. morbidity,
unexpected ICU admissions, extended length of stays in hospital), and some serious adverse events
could potentially be avoided altogeth€t(0-13).

Paperbased observation charts are the principal means of recording and monitoring changes to

LI GASYyGaQ @AGrHE aridyaod | 26SHSNE GAGlrt aArdaya | NB
upon (3, 6, 9, 1014) The design of the observation charts themselves may contribute to failures in

the ability of medical and nursing staff to record vital signs and recognise deterioration.

There is considerable variation in the design of observation charts in current use in Australia. They
vary in both the number and selection of vital signs monitored. Observation charts also exhibit
diversity in the way in which they display informationr Fstance, respiration rate may be

displayed on one chart as a row containing boxes in which to write the number of breaths taken by a
patient per minute at each timpoint, while on another chart it may be plotted as a graph over

time. Finally, observaiin charts also vary in the degree to which they incorporate track and trigger
systems based on clinical criteria to help users recognise a deteriorating patient and respond
appropriately.

There is presently a lack of empirical research on the desigusmadf observation charts. In
Australia, observation charts tend to be designed at the local hospital or individual health service
area levelresulting in a nationwide duplication of effaft0). Some observation charts appear to
have been trialled in specific wards before full implementation or evaluated by means of a staff
survey. Rigorous empirical evaluation is lacking introases.

There are indicative findings that efforts to improve the design of observation charts can produce
benefits for patients, staff, and the hospital. In the United Kingdom, Chatterjee et al. carried out an
empirical evaluation of 5 observation chsiih use at aistrict general hospitg[15). They reported

that the design of the charts had a significant effect on the ability of staff to recognise patient
deterioration (with a detection rate as low as 0% for one vital sign), and that no single existing chart
was best for all vital signs. Asesult, they designed and implemented a new chart incorporating a
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track and trigger system. They found that there was a significant improvémeh y a4 FFQa | 0 A
recognie deterioration (all detection rates over 90%), after thedesign and implementin of the

new chart. Their new chart produced improvements in the detection of four forms of deterioration,

hypoxia (45% increase in detection), tachypnoea (41% increase in detection), tachycardia (29%

increase in detection), and fever (16% increaseciection).A recent Australian project to improve

the early detection of patient deterioration, which included improvements to observation chart

design (together with other interventions such as training), was found to produce statistically

significant gais in the frequency of recording vital signs, as well as decreasing unplanned ICU

admissions, decreasing the rate of cardiac arrests, and decrethsingte of hospital deaths (16).

1.2 Background to the project

This project was funded by the Australi@ommission for Quality and Safety in Health Care and
Queensland Health to investigate the design and use of observation charts in recognising and
managing patient deterioration, including the design and evaluation of a new adult observation
chart that ircorporated human factors principleshe initial phase of the project was a systematic
usability evaluation of the quality and extent of design problems in 25 existing observation charts
(17). A total of 1,189 usability problenvgere identified in the observation charts. Usability problems
GSNE ARSYGATASR a I FFSOGAy3a GKS 20aSNBFGA2Yy OKI
vital signs, integration of track and trigger systems, language and labelling, cognitive anatyme
load, use of fonts, use of colour, photocopying legibility, and Hiighg legibility. In compiling lists of
the various usability problems present in the observation charts, principles for producing a better
designed observation chart were developed.

1.3 The Adult Deterioration Detection System (ADDS) chart

Using the information obtained from the heuristic analysis, a new chart was designed by combining

what were considered to be the best design features of existing cleatsreference 8 for full

detailg. The chart was largely based oa} The Prince Charles Hospital chart (Brisbane,

Queensland), which in turn was based on the Compass chart developed at TheCanberra Hospital,

andpd GKS / KAftRNBYQa 9FNIe& 2 NVARMBR 220 wi/ed2t¢ o KA
Hospital, Brisbane, Queensland). The new chart was named the Adult Deterioration Detection

System (ADDS) Chart and incorporated the following features designed to minimize the design

problems that might lead to human error in botbcording and interpreting patient data (see

Appendices A and B to view the two versions of the ADDS chart). Note that the key function of the

ADDS chart was to detect patient deterioration, rather than to act as a general observation chart.

e The ADDS chiafeatured both a single parameter and a multiple parameter colongled
track and trigger system to facilitate the detection of deterioration. The single parameter
system (in which a medical emergency response was required when any single patient vital
signwas outsidea given range) had the advantage of simplicity of use. The multiple
parameter system (in which vital signs were scored usicgjaaur-coded key and scores
GSNBE adzYYSR (G2 3IAGS |y 20SNIftf AyRAMbrediAzyYy 27

8
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sensitive to deterioration and could lead to earlier detection of deterioration or fewer false
alarms(see reference 18 for further explanation of this issue)

e Chart colours were chosen such that colour density correlated with the extent to Wiéch
LI GASyGiQa GAGEHE aArAdya oSNB 2dziaARS (GKS y2N¥YI
progression, this strategy would aid coleblind users).

e All information required for use (for example, the colour key, the medical emergency
criteria, and the actiont be taken when different levels of deterioration were detected)
was provided on the same page as the vital signs data. This was in order to reduce cognitive
load (for example, to avoid the user having to retain vital sign data in memory while turning
the page to access more information).

e Terms and abbreviations used on the chart were selected in part based on the preferences
expressed among a large sample of health professionals.

¢ Only vital signs considered to be the most important for detecting detation were
included on the chart. If additional information had been included, this less important
AYVF2NXYIEGA2Y g2dAd R LRIGSYGAlLffe O02YLISGS gAGK G
attention.

e Each vital sign was presented as a separate graphy Mxsisting charts either displayed data
numerically (making it difficult to see data trends and hence making deterioration harder to
detect) or included graphs with multiple vital signs plotted on the same graph area
(increasing visual clutter, and poteally making deterioration harder to detect).

e The most critical vital signs were placed towards the top of the page, as this is where users
would look first. Most existing charts did not follow this practice.

e Scales were labelled on both the left and tigheach graph and bold vertical lines were
placed every 3 columns. These features were designed to minimize the chance of users
reading from the wrong column or row.

e There was space to record modifications to vital sign thresholds. This informatiguiacasi
so that it would be in view when a user first picked up the chart.

1.4Detecting abnormal vital signs study

In a previous experiment, we investigated the errors made by chart users when making a judgement
as to whether a set of vital sign observaisowere normal or abnormal. We compared performance

on six charts (two versions of the ADDS chart and four existing chdwtgres (individuals who

were unfamiliar with patient charts) and health professionals (doctors and nurses) were recruited as
participants. Each chart design was shown to each participant four times displaying physiological
data with one abnormal vital sign (e.g. a high systolic blood pressure), and four times displaying
normal physiological data. Participants had to classify theiplogical data on the charts as
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GY2NXIf£€ 2N Gl oy 2 NXYI f ésethelnrBadranges fodSeachl Vit Sgn)iBrorY S Y 2 NJR
rates (the proportion of trials where participants made an incorrect normal/abnormal judgement)
and response time (the time taead the chart and make the judgement) were measured.

Results indicated thathart design had a statistically significant effect on both error rates and
response time, with the charts identified as having better design tending to yield fewer errors and
shorter decision times. Specifically the two versions of the ADDS chart outperformed all the existing
charts on both metrics, where the other charts yielded between 2.5 and 3.3 times the number of
errors as the ADDS chart. There was no significant diffefestveeen novices and health

professionals in error rates for any chart but the health professionals were significantly faster at

YIF1Ay3 GKSANI RSOA&aA2ya FT2N) GKS OKIFNIA NFYGSR Fa 6
difference between doctors and nses on either of the two performance measures for any of the

charts.

Thesedata indicated that differences in observation chart design can have a profound impact on

OKIFNIi dzaSNEQ RSOAaA2ya NBIAFNRAY3I LI GASydaqQ 2o6asSN

decisions. It appeared that the ADDS chart sasstantiallybetter than other currently available
charts in this regard.

1.5 Rationale for the current study

While the previous study investigated errors made when interpretibgervationghat were already
recorded onto a chart, errors can also be made at other stagteiprocess. For example, chart
design could have an influence on the number of errors made when recording data onto the charts.
It is conceivable (and indeed likely) that the chart designs that led to the fewest errors in detecting
abnormal vital signmay not be the best charts for miniamg errors made when recording data

onto the charts. This is a critical stage in the process as interpretation of vital sign data will be
compromised if that data is recorded incorrectly in the first place.

The presenstudy was designed to measure errors made when recorolrsgrvationsonto charts

dzy RSNJ aAYdzf I SR K2aLIAGFE 61 NR O2yRAGAZ2Yyad ¢KS &l
aAdyaée adGdzRe gSNBE O2YLI NBR® ¢ KSaSfour gkiStinglzRaBR (1 52 ¢
that were chosen on the basis of ratings fréime heuristic analysis: two of these charts were rated

| Awelbdesigned > 2y S OKIF NI é6Fa NIGSR Fa alF @dSNYX3ISé€s> yR

The experiment requirgboth novices (individuals unfamiliar with using patient charts) and health
professionds to record real patient data onto the six charts in an environment that simulated the
conditions under which such data would be recorded in an actual hospital ward. It was
hypothesizedin constrasto findings from the previous experiment, that the sil@pcharts might

yield fewer errors at this stage. This is because the design principles applied to theangiex

charts tended to be geared towards improving the detection of patient deterioration. This was often
at the cost of greater effort when théata were recorded. For example, the ma@@mplexcharts

were more likely to involve plotting graphs and scoring vital signs for abnormalities. In contrast, the
simplest charts merely required the copying of numbers directly into cells on the chart. Howeve

10
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nonetheless predicted that, among the mazemplexcharts, thoseclassifiedas being better
designed in the heuristic analysis wouidld fewer errors in recording data.

It was possible that the findings of this experiment could overturn the recendgations made
followingthe previous experiment (i.e. that the ADDS chart is better than other existing charts). For
instance, if the simple numerical chart yielded substantially fewer errons ttia mostcomplex

charts then this couldin principle compensatecompletelyfor the highererror rateassociated with

that chartin detecting deterioration.

We also compared the performance of the novices with the health professionals (for example, it
could be that different chart designs favoured differgmoups) and, within the health professional
group, we also compared doctors and nurses.

The six charts involved in the comparison are described below.

Two versions of the ADDS chart

Two versions of the ADDS chart were included (see Appendices A 3t B)st version included a
systolicbloodpressuré 6t S (2 Fff2¢ GKS LI GASYGQa dzadza t &aea
account when deciding the normal range for this vital sign. The second version did not have this

table, and instead the norm®&J y3S g1 & ol AaSR 2y GKS FaadzyLliazy Gf
blood pressure was 120mmHg. The second version was potentially simpler to read than the first

version, but the first version was likely to yield a more accudaigision as tavhether apdl A Sy G Qa

blood pressure was abnormal or not. Note that a mimoprovement wasnade to the first version

of the ADDS chart whidiad not been implementedt the time thatthe detecting abnormal vital

signs studyvas conductedSeveral bld horizontal linesvere added to the systolic blood pressure

graph to minimize row shift errors when users read across from the graph to the linked table.

¢ g2 SEAaGAYIweaebidhd@da ANI (IKRS IKASdaNRA aGA O |yl feaia
Two charts were chosen because they were rdte@veltdesigned | YR ¢ SNB Odz2NNBy G f &
widely usedn Australia Both of these charts used colour as part of a track and trigger system and
displayed nearly all of the vital signs as graphs. The first chart used a single parameter track and
trigger sytem, with two bandings of colour (yellow and red) to denote different levels of patient
deterioration outside the normal range (the chart can be viewed in Appendix C). With a single
parameter track and trigger system, if any vital sign was outside itealaiange, this would be

signalled by the data point being recorded against a coloured background, indicating that action
should be taken. The second chart used a multiple parameter track and trigger system (the chart can
be viewed in Appendix D). With ghsystem, different bandings of colour (based on the severity of
deterioration) were used to score each vital sign, and scores for key vital signs were summed to

LINE BARS | aAy3IfS ydzYoSNI adzYYINART Ay3 G4KS LI GASYyicC
determine the action that should be taken. The second chart (unlike the first) also used a systolic
0f22R LINBaadaNBs GlrofS G2 Fft2¢ LI GASYGQa dzadz f

hyS OKFNI NIGSR Fa aF @SNI38¢é Ay GKS KSdNRAGAO Iy

11
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hyS OKIFINI ¢l a OKz2aSy G2 NBLNBaSyd I OKIFNI 27F dal ¢
(the chart can be viewed in Appendix E). The chartm@asochromeand did not have a track and
trigger system. Three of the key vital signs were graphedrébewere represented numerically).

hyS OKINI NFYGSR & dLR22NE AYy (GKS KSAZNAAGAO Fyl f @
hyS OKIFNIL ¢1a OK2aSy (2 NBLINBaSyd | OKFNIL 27F &Lk
chart can be viewed in Appendix F). The chart was navy andlightind did not have a track and

trigger system. All of the key vital signs were presented as numbers rather than as graphs.

2. Method

2.1. Method Overview

The experiment took place in a simulated hospital wW@ek Figure 4dontaining six beds, each with
a medical mannequin (the simulated patient) and a computer displaying vital signédat&igure

3). During one experimental session, up to seven particip@aitiser novices or health professionals)
were tested at onceThe participants played the rotd nurses and were given the job of monitoring
the vital signs of the six patientEhe seven participants rotated around the six beds (and one rest
area), recording vital signs from the computer dispiayt toeach bed ontmne of the paper
observationchartsbeing studied in the experimenill participants usedll six charttypes(one for
each of the patients under their cgrdJpon arriving at each bed, participants were given two
minutes to record patient datdisplayedon the computer screen onto the given chdboefore

moving on to the next bedr'he rotation continued untihe data foreleven time points were
recordedby each participantor all sixpatients.

2.2 Participants

A novice grougn = 34)and a professional groum = 45were recruited for the experiment. Novices

were recruited from medical studentd The University of Queensland and were paid $50 for

participating in the study. Health professionals were recruited from staff of the Boisddane and
22YSyQa |1 2aLAdGrt YR ¢SNB LI AR Pupn F2NJ LI NGAOAL

2.3 Materials

The following materials were developed for use in this study.

2.3.1.Questionnaire for novice participants

Before the simulation, novice participardempleted a questionnaire, askimgy their age and sex as
well as whether they had ever worked as a health professjamal whether they had ever used a

12
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hospital observation chart before. They wetsogiven theKarolinskeSleepiness Scale, which is a
9-point selfreport scale of sleepiness ranging from éxtremely alerto 9 =very sleepy, great effort
to keep awake, fighting sleeplote that there were other questions included that were not analysed
in this report. See Appendix G for the full questiaire.

2.3.2.Questionnaire for health professionals

Before the simulationmembers ofthe health professionals group were asked to complete a
guestionnaire thataskedfor their occupation flurse/doctor/othe) and further details about their
nursing ormedical roleincluding how many years they had been registered. They were also asked
to record their age and sex am¢kere alsogiven theKarolinskeSleepiness Scaldescribed above.

Note that there were other questions included that were not analysepaatof this report. See
Appendix H for the full questionnaire.

2.3.3.Training videos

All participants viewed a number of training videos before commencing the experiment. Note that
all videos are available for viewing online (please contact Mark Harswhorswill@psy.ug.edu.au,
for further information).

Background videoThe first video covered background information required to participate in the
simulation. Note that this video was differeffomi KS o6+ O] ANRBdzy R @ARS2 dzaSR A
abnormd @AGlIE aA3dyaéd addzReed ¢KS LilzN1L}2asS 2F (GKS aay
several observation charts) was explained. Participants werehaldhey would be responsible for

a number of simulated patients whose physiological states would change over the course of the

simulation (see Figure 1 for screen shots from the video, where the first panel in the figure illustrates

a participant recording tal signs for a simulated patient). They were ttidt they would be

recording eight vital signs onto a different type of observation chart for each patient (vital signs:

respiration rate, oxygen saturation, oxygen delivery, blood pressure, heart rapetature,

consciousness, and pain). Note that, unitkéd KS G RSGSOUGAY3I Foy2NXIE @GAGLI €
different vital signs were not explained because there were no participants without a medical or

nursing background (all the novices in this studyevmedical students). Participants were told that

a simulated medical monitor would display all eight vital signs, where the order of vital signs and the
terminology used to describe them would match the particular chart being used (see Figure 1, panel

2, for a screen shot from the video depicting a margkof the medical monitor). The procedure for

learning and practicing how to record data orach ofthe different types of charts was explained

next. For each chartype, participantswould be showra video (played using custom software on a

laptop - see later for full explanation) explaining how to use the chart and how to record data into it.

The software would then display a series of still images (see Figure 1, panel 3), prompting

participants to pick p the relevant laminated practice charts (which had two set of observations

already filled in), antb complete another set of observations as displayed on the scoeemmock

up of the medical monitarOnce they had finished recording these observatiansther screen

showed participants what the completed chart should look, léwd participants were given the

opportunity to correct any errors (see Figure 1, panel 4).
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Chart: John Smith Hospital ~ Patient: Their Name

36.0

PRACTICE TIME

Please pick up the John Smith Hospital
Chart and press the green button
when you are ready to begin recording
observations.

Figure 1: Four screen shots from the background information video, depigtm@dtticipant filling

in a chart for a simulated patient, (2) the simulated vital signs monitor display, (3) the screen used to
flag when participants would practice filling in each chart, and (4) the computer displaying the
relevant chart with practiceata filled in correctly, to allow participants to check for errors.

Training in using each of the six charf&ve separate training modules were created for the charts
used in the experiment (one for both versions of the ADDS chart and one for each of the other four
charts). The training modules consisteid/ideos and practice schedules. The videos described ho

to record data onto each chart and how to interpret the charts, including explanations-offcut
scores or early warning scoress appropriate. Custom software was used to display the training
materials.

After the video for each chart was played, figipants were taken to the practice schedule for that

chart (see Figure 2 for screen shots from the ADDS training video). The practice schedule began with
a still text image instructing them to pick up the relevant laminated practice chart (onto which two
sets of observations had already been recorded). When patrticipants pressed a green button (the left
mouse button on the laptop displaying the instructions), they were shown a set of vital signs
mimicking the vital sign display monitor and were requireddoord those observations onto the
laminated chart. When they were finished, they pressed the green button to display an image of

how the chart should look if the vital signs were recorded correctly. They were required to check

their recorded observationagainst those on the screen and, if they had made any errors, they were
required to correct these on the practice chart. For the ADDS chart, participants practiced with both
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versions of the chart. The five chart training modules were presented in aatiffeandom order to
each participant to avoid favouring some charts over others (for example, if one chart was always
presented firstor lastthen it might receive amndueadvantagedue to primacy or recency effegts

Figure 2: Screen shots takieam the ADDS chart training video, where the different aspects of the
chart are highlighted while being explained by a voiceover.

Simulation instructions videoThis video described the procedure to be used in the experiment (see
Figure 3 for screeshots). Participants were told that they would be moving around the six patient
bays in the hospital ward simulation suite used in a clockwise direction, completing one set of
observations for each of the six patiems each circuit of the wardl'hey werdold that they would
complete nine circuits of the ward in the experiment (that is, nine time points worth of data for each
patient would be recorded). They were told that the lights would be dimmedtlaibackground

noise would be played to approximatiee conditions that might be experienced when working in a
real ward. Participants were instructed not to talk during the simulgtaond were told that ach

circuitof the ward wouldnclude atwo minute break at a rest statioduring whichthey could hép
themselves to refreshments deave the room tayo to the toilet.

Participants were told that they would find a holder containing several folders (each containing a
chart) at the foot of each bed. They were instructed to retrieve the folder with theane on it and
return to the side of the bed where the laptop that would display the vitalsigs located.
Participants were allowed to sit or stand to record the data. The laptop screen at this stage would
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RAALI & GKS LI NI A Oméylweréih@rsinstyicted ® placy their haNdo8 thef 2 y (i ©
forward edgeof the laptop keyboardwhen all participants were readyhe lead researcher would

OFfft 2dzi awSIFIReéX aSGxX 3JI2Hé¢ |YyR LI NIAOALI yG& o2 dAf
dispay the patient data for that triabefore opening their folder to begin recording data on the

chart within.Participantswere told alwaygo usethe pen hanging on a lanyard around their neck

(which had been given to them previously). All eight vitaisigere to be entered into the chart

within the allotted two minutestogether withanyearly warning scores, including the total scores if

relevant. Participants were also instructed to record the timgng either a clock positioned next to

the laptop a their own watch. The two minute time progress bar at the bottom of¢henputer

screen waslsoexplained.

Participants were informed that after two minutésd elapsedthe lead researcher would blow a

whistle and the vital signs display would be replaced by a screen signalling the end of that trial. They
were then required to return the folder to the holder at the end of the bed and complete a clinical
concern rating s@le on a separate piece of papaich was then posted into a box at the end of

the bed. When all participants had completed this task, they were asked to move to the next bed (or
to the rest station if applicablg, moving around the ward in a clockwidieection (for example, the
participant at bed 6 would always move to the rest station, the participant at the rest station would
move to bed 1, the participant at bed 2 would move to bed 2, and soFamally, participants were

told that, when they haccompleted a full circuibf the wardand returned to the first patienthat

they had encountered, the vital signs for this patient would have changedhanthey were to
recordthenewdatati KS ySEG GAYS LRAY(G 2y (GKFIG LI GASYdQa
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Panel 1:Schematic iew of simulation suite Panel 2: Participant at bed

Panel 3: Participant at the rest station Panel 4: Participarftndingfolder

Panel 5: Participant retrieving folder Panel 6: Participant ready for trial
Panel 7Participant beginning trial Panel 8: Simulated vital signs display
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