YR vdzZftAdGe Ay I SFHf4GK /N
Responding to Clinical Deterioration

MeganH. W. Preece, Mark S. Horswill, Andrew Hill,
Rozemary Karamatic, and Marcus O. Watson

May 2010

An Online Survey of

( AAl OE 001 &/

Opinions Regarding

Observation Charts

Report prepared for the Australian Commission on Safe: O




'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

Chief Investigator Project Manager:

Dr Mark Horswill Ms Megan Preece

School of Psychology School oPsychology

The University of Queensland The University of Queensland
Principal Investigator SeniorConsultant

Associate Professor Marcus Watson Mr Andrew Hill

Queensland Health School of Psychology

Skills Development Centre The Univesity of Queensland
Consultant

Dr Rozemary Karamatic
Queensland Health
Skills Development Centre

Corresponding author:
Dr Mark Horswill

(07) 3346 9520
School of Psycholog¥he University of Queensland, St Lucia, QLD 4072, Australia

Acknowledgments

Wewould like to thank albf the interested parties who provided us with observation charts from
their hospital or area health service for inclusion the current study

We thark Nicola Dunbar from the Commissiand Jillann Farmer frotie Patient Safety Centre,
Queensland Healtfor their support throughout theproject, and AlexandraSonsigrom the
Commissiorior assembling the majority of the observation chaatsd distributing the recruitment
email to potential respondents.

We also thank Kirsten Price for her comments on the survey itardslohn Manly for research
assistance


mailto:m.horswill@psy.uq.edu.au

'y hytAyS {dNBSe 2F |SHtiK t NEPTSa4A

Table of Contents

= = Vol PP PP PPRTP 2
ACKNOWIEAGMENLS. ....ceeeiiiiiiiiieee e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e aaaaaas 2
LISt Of TADIES ...ccii i e e e snrrn e e e e e s s snnnnnneeneeeeenn Db
IS o o T =PRSS 5
EXECULIVE SUMIMIALY. ...ttt e e e e e e e e e e e aeaaaaaeeeaeaeeaee st s aessaasaaannnssnnesaresrensenseneeenes 6
I wd (o] [=Tox 1 2 7= Tod (o [ {0 11 ] s [ PRSP 8
1.1 General backgrOUNG..........cooooiiiiiii e e e e e e e e e e e e aaaaaaaaa e 8
1.2 Background Of the PrOJECL.....uuuiieeiiieiiei e 9
1.3 The Adult Deterioration Detection System (ADDS) Chart............occcvvvieeeeiiiiiiiieneenn. 9
1.4 Rationale for the CUIrent STUY...........ccoiiiiiiiiiiei e 10
A 1Y/ 11 1 T Yo PR, 11
P N e LAl o= g £ T TSRO PP PP PPPPPP 11
2.2 ONIINE SUINVEBY... ..ttt ettt e e e e et e e e e e e bt e e e e e e anbrrreeeeesane 11
2.3 DESIgN ANBIOCEUUIE ...ttt r e e e e e e e e e e e eeee e e e e 12
2.4 DAL ANAIYSIS.......eiieeieiee ettt e e e e e e s e e e e e 12
G FO = 1S U | PSP 13
3.1 PartiCipant CharaCteriStiCS...........uuuiiiiiiiiiiie e 13
3.2 Use Of 0DSErvation CharS..........c.uuiiiiiieiiiiiiiiee e 15
3.3 Understanding of abbreviations on observation charts.............ccccccvveiiiiiieeeeeeeennens. 17
3.4 Which abbreviations are rated as easiest to understand on observation chatrts.....23

AA2Y Il &

3.5 Preferences regarding recording vital signs and detecting deterioration on observation

(o] 1 1= 1 £ 27

odc tINIAOALIYyOGAaQ SOFftdza GAz2Yy 27F. uKS]\NJC&Q)f a0AQ
OALI yi&aQ SO fdd GA2y...2F. 0KS. h32INBESY

odT t I NIA

N I 1T U 1] T o TP 36
T2 (=T 1= Lo L SRR TPPRIR 39
Appendix A: ONnling SUNVEY IIEMS........uuviiiiiiiiiiieieieeeieeeeee e 4L
Appendix B: Participant Information About the Online SUrvey...........ccccccevvvieiiiie e, 66
Appendix C: Observation Charts Included in the Onling SULVEY............cccvvveiviieie i 68
(@3 - T4 A PP RRPUOPPRRTIRI 68
CRAIT 2.ttt e e et e e e et bt e e s bb e e e e aneee e 70
(O 0= T A PRSP UOPPRRTIPI 72
L4 4T o 0 PRSP 74
L4 2 T ¢ 0 SRR 76
L4 2T o A PRSP 78
L4 0T o AP PRPPRPRRRPR 80
L4 T 1 0 PP PPPRRRPR 81
L4 0 =T ¢ A PP URPRRPRRRRR 83

d:
u



'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

List of Tables

Table 1: Participant CharaCteriStiCS........uuuii it 14

CFofS HY bdNBESEQ. .NRL.SAD e, 15

TabS oY t I NOAOALIYGaQ NBalLkRyasSa (2 [A]TSNI aoltsS A
(o =y L= T o T =1 1o o PSP PERRRRRRR 28

Table 4: Partitid y 14 Q NBalLlyasSa G2 [A]TSNI aortS AGSya NB:
o3 = T PSPPSR 31

¢FrofS pY t I NI foOReitdcalelitdn rehRimnd e\ frésénted observation cldts.

¢FrofS cY tFENIGAOALNI yiaQ | 8ikNSayhrdirg e Noesehddy 8 Sa G2 mo
ODSEIVALION CNAIS. ... .eiiiiiii i e e e eeeeeeaas 34

Table 7Pairwise comparisons between charts for aggregated ratings...........ccccvveeeeveeeeeennnnn. 35



'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

List of Figures

Figure 1: Percentage of participants who use observation Charts..............ccccvveeeeiiiiiiiienneenn. 15

Figure 2: How frequently participants use observation charts, participants who reported not using

observation charts (N = 50) vEEEXCIUAEd............cccoiiiiiii e 16

Figure 3: Percentage of participants who record information in observation charts, participants who

reported not usig observation charts (n = 50) were excluded..............cccvveeieiniiiiiinnnnn. 16
Figure 4: How frequently participants record information in observation chantsgipants who

reported not using or not recording information in observation charts (n = 109) were excluded.

....................................................................................................................................... 17
Figure 5Percentage of participants reporting training in the use of observation charts.......... 17
Figure 6: Participants' understanding of the edlation "P"..................cccccc i, 18
Figure 7: Participants' understanding of the abbreviation."R"......................cc e, 18
Figure 8: Participants' understanding of the abbreviation."T!....................c.ci e, 19
Figure 9: Participants understanding of the abbreviation "LOC:............cccccoiiiiiiiiiiiriieeeeeeee, 19
Figure 10: Participants' understandiof the abbreviation "Temp’........ccccccvvieiiiiiiieeiie. 20
Figure 11: Participants' understanding of the abbreviation "BR:.............ccccoiiiiiiiiiiiiiiieineeee, 20
Figure 12: Participants' understanding of the abbreviation "RR".............cccccoiiiiiii, 21
Figure 13: Participants' understanding of the abbreviation "Sats'..............cccccooiiiiiiinnnnnne. 21
Figure 14: Participants' undegstding of the abbreviation "Resp!...........cccccvviiiiiiiee i 22
Figure 15: Participants' understanding of the abbreviation "HR"................cooiiiineen. 22
Figure 16: Participants' understanding of the abbreviation "SBR................cccccoiiiiiiiinns 23
Figure 17: Participants' preferred term for blood preSSUre..........vvvvvveiiiiiiiiiecee e 23
Figure 18: Participants' preferred term for systolic blood pressure..........cccccovviciiieeeeennennee 24
Figure 19: Participants' preferred term for pulse or heart rate...........ccccceeeiiiiiiiiieee i, 24
Figure 20: Participants' pierred term for reSpiratory rat...........ccuuvereeeeiiiiireeeieeeeesiieeeee e 25
CAIdzNBE HMY tFNIAOALI yG&au LINBFSNNBR (i Saldvevw® NJ 2 E & =

LINSASY(GSR | &,Q8dza § 0 NKISL.AANDSR.QWh. ..o, 25
Figure 22: Participants' preferred term for oxygen delivery, ndtelth 4§ KS RAIA G WHQ Ay 4

LINSASY (ISR | &,Q%dzad § O NKISL.AANDSR.QWh. ..o, 26
Figure 23: Participants' preferred term femperature...............cooooeiiiiiiiiiiiiniireeeee e 26
Figure 24: Participants' preferred term for uring OULPUL..........ccooeeiiiiiiiniiiiiiiiireeeee e 27
Figure 25: Participants' preferred term for level of CONSCIOUSNESS.......covvvvviiiiiiiiiniii, 27

Figure 26: Participants' preferences for how to record vital signs, wheMrite the value in a bgx

2=t f20( G(KS OFfdsS 2y I3¢PIRthekvdnedriazg@phtathds yin€® I NI LIK

indicating physiolgical normality 4 =Plot the value on a graph that has line(s) indicating
physiological abnormalitys =Write the value in a box with graded colouring, where the
colours correspond to a scoring system or graded responses for abnor@aiRiot the valie

on a graph with graded colouring, where the colours correspond to a scoring system or graded

responses for aAbDNOIMALY. .........c.uveiieii e 29
Figure27: Participants' preferences for how to view vital signs to detect deterioration, wihere

Write the value inaboR =t f 20 GKS @I f dzS 2y I3¥PIcthekvVauebri & S

a graph that has a line indicating physiological normaHty-Plot the value on a graph that
has line(s) indicating physiological abnormaly=Write the value in a box with graded
colouring, where the colours correspond to a scoring system or graded responses for
abnormality, 6 =Plot the value on a graph witjraded colouring, where the colours

correspond to a scoring system or graded responses for abnormality......................... 30
Figure 28: Distributioof participants' aggregated ratings of their institution's current observation
chart (where 1 strongly disagree3 =neutral, and 5 =strongly agree)............ccccccccevennen. 31

Wot



'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

Executive Summary

The current study was the second stage of a prdotled by the Australian Commission for Quality
and Safety in Health Care and Queensland Health to investigate the design and use of observation
charts in recognising and managing patideterioration, including the design and evaluation of a

new adult observation chart that incorporated human factors principles.

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

frequently cited goal for patient safety. K y3Sa Ay LIKeaA2t23A0Ft 20aSNDI

commonly precede serious adverse medical events. Phgsed obseration charts are the chief
YSIya 2F NBO2NRAY3 | YR Y2y A iOnd\dppfoach O imprgva hat (i 2
recognition and management of deteriorating patients is to improve the design of egsed
observation chartgnote thatthe managment of patient deterioration can potentially be affected

by chart design if, for example, action plans are included on the chart)

There is considerable variation in the design of observation charts in current use in Australia and a
lack of empiricalesearch on the performance of observation charts in gen@red.aim of the
current study was t@auge the opinions of the population who actually use observation charts.

We recruited a large sample of health professionblls=(333 to answer general quésns about the
design of observation charts and specific questions about nine observation Cheetgarticipans
reported using observation charts dailgut only a minority reportechaving receiveény formal
training in the use of such charts.

In ourpreviouslyreported heuristic analysis of observation chgt¥ we found that the majority of
charts included a large number of abbreviations. In this survey, participants were askewhittate
which term they first thought of when seeing a particular abbreviation. Most abbreviations were
overwhelmingly assigned the same meaning. However, some abbreviatiomgdwgub of
participants nominating different terms for the same abbreviatiBarticipantswvere also asked to
nominate their peferred terms fomine vital signghat commonly appear oonbservationcharts.For
some vital signshiere was a high level of agreemea# to which term wasasiest to understand;
however,for othervital 9gns there was no clearly preferred term.

Participants were also asked about thelrart desigrpreferencesboth in terms of(a) recording
observationsand (b) detecting deterioratiarin both instances, grticipants preferredhe option to
oPlot the véue on a graph with gradedolouring where thecolourscorrespond to a scoring system

or graded responses for abnormgditd NI A OA LI Yy G&AQ LINBEFSNBYyOS 41 a
factors approach would recommerfde. charts with &olourcoded track andrigger system)

In the final sections of the survey, participants were first asked to respond to 13 statements

regarding he design ofteirownA ya i A i dzi A2y Qa OdzZNNByYy G 20aSNBIF A2y

same 13 staments for one of nineandomlyassigned observation charfBhe nine observation
charts included the new Adult Deterioration Detection System (ADDS) chart and eight charts of
GI22ReX al GSNFISET 2N aLR2NE .RSaAdy ljdzZ ftAdGe
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t I NI AOALI yiaONIYSAWA | HEIENSEE GRS mo AdGSYa F2N GKSA
OKIF NI 61 & Of 2 aintizneltél For $h&adsdigBed ahards, khRre was a statistically

significant effect of chart type on the aggregated rating. atpgioria LJ2 guislity charts were each

rated as having a significantly poorer design compavigdd each of the other charts (collectively,

theaprioridd SNI 3S¢ YR a3I22Ré ljdza tAde OKFNIAvL®P ¢ KSNB

health professionalswouldré&t G KS a322R¢ OKI NI a Fa KFE@Ay3a o0Saia:
GFr SN 3S¢ FyR aLI22NE OKIFINIao

In conclusion, the onlinsurvey served two main purposes. Firstdllected quantitative data on
KSIfGK LINRPFSaaAazylfaQ 3Sy ShielddsigndNoBseréatias ¢h@rS.ahisNB 3 I NF
information informed the design of the ADDS chart and could also be used by other chart designers

to produce more usefriendly hospital chartsSecond, thenline survey enabled health

professionals to rate the desigif the new ADDS chart as well as eight existing charts of varying

guality. Overall, health professionals agreed with our human fadtased rating with regards to the
GLIR22NE ljdzktAGe OKINIad | 26SOSNE GKS thkSIFfdK LINRT
GFr SN 3S¢ FyR a322R¢ ljdzZfAGe OKINIa Ay G§KSANI NI

daly
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Project Background

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 levalheAustralian Commission on Safety and Quality in

Health Care (ACSQH®@} launched anational program fofRecognisingnd Responding to Clinical
5SOSNA@NIVIALAYND £ £ St X vdzSSyat | yRasréléased diskategy t I G A Sy
options paper discussing gaps in the recognition and management of the deteriorating ga)ient

/| KFy3aSa Ay LIKeaA2f23IA0Ft 20aSNBFGA2ya 2NhWOAGI f
as cardiac or respiratory arrest, unplanned Intensive Care Unit (ICU) admission, or unexpected death
(4-9). Several studies report that derangements in vital signs are observabled@htours before

the adverse eveni4, 6, 7, 10)This suggests that if deterioration is recognised early and

appropriately managed, then complications arising from detayld be reduced (e.g. morbidity,

unexpected ICU admissions, extended length of stays in hospital), arelsssinus adverse events

could potentially be avoided altogethét1-14).

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

LI GASyGaqQ @AGrHE ardyao | 26SHSNE GAlGlrt aAirdaya | NB
upon(4, 7, 10, 11, 15)The design of the observation charts themselves majritate 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 selectiaf vital signs monitored. Observation charts also display
diversity in the way in which informatida presentedFor instance, 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 timgoint, while on another chart it may be plotted as a graph over

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

There is presently a lack of empirical research on the design and use of observation charts. In
Australia, observation charts tend to be designed at the local hospital oidndivhealth service
area level, resulting in a ationwide duplication of effor{11). Some observation charts appear to
have been trialled in specific wa@s before full implementation or evaluated by means of a staff
survey. Rigorous empirical evaluation is lacking in most cases.

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 ofive observation charts in @sat adistrict general hospital16). They

reported that the design of the charts had a significant effect on the ability of staffcimgnise

patient deterioration (with a detection rate as low as 0% for one vital sign), and that no single
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existing chart was best for all vital signs. As a result, they designed and implemented a new chart
incorporating a track and trigger system. Theynd that there was a significant improvement in

aidl TF Qaecogoisedetaridrationi(dl detection rates over 90%), after thedesign and
implementation of the new chart. Their new chart produced improvements in the detection of four
forms of deerioration, hypoxia (45% increase in detectiaiaghypnoea41% increase in detection),
tachycardia (29% increase in detection), and fever (16% increasdeiction).A recent Australian
project to improve the early detection of patient deteriorationhieh included improvements to
observation chart design (together with other interventions such as training), was found to produce
statistically significant gains in the frequency of recording vital signs, as well as decreasing unplanned
ICU admissions, dexasing the rate of cardiac arrests, and decreasiiegate of hospital deaths

(17)

1.2 Background of the project

The current study wagart ofthe secondphase of a prigct funded by the Australian Commission

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 incorporated human factors principlesinitial

phase of the project was a systematic usability evaluatibthe quality and extent of design

problems in 25 existing observation chafi3. A totalof 1,189 usabilityproblems were identified in

0KS 20aSNBIF A2y OKIFINIad | aloAfAde LINRoOofSYa ¢SNB
layout, information layout, recording of vital signs, integration of track and trigger systems, language
andlabelling cognitve and memory load, use of fonts, use of colour, photocopying legibility, and
night-time legibility.In compiling lists of the various usability problems preseihé@observation

charts we produced a de facto manual fproducing a better designesbsevation chart.The next

step in the projectvasto design anew userfriendly observation chart that adheddo good design
principleswheneverpossible

1.3 The Adult Deterioration Detection System (ADDS) chart

Using the information obtained from the hastic analysis, a new chasas designed bgombining

what were considered to be the best design features of existing cfegts18 for an overviewJhe

chart was largly based on(a) The Prince Charles Hospital ch@risbane, Queenslandyhich in

turn was based on the Compass chart develoge@iheCanberra HospitaACT Healtrand (b) the

/| KAt RNByYy Qa 9| BWiEpaetriatNdehast develb@ 4t RogeK G f RNBSy Qa | 2a LA Gt
(Brisbane, QueenslahdTre new chart was named the Adult Deterédion Detection System (ADDS)

chart and incorporated the following features designed to minimize design problems that might lead

to human error in both recording and infgreting patient data (see AppendCto viewthe ADDS

chart, labelled Chart )l Note that the keyfunctionof the ADDS chart was to detect patient

deterioration, rather thanto act asa general observation chart.

e The ADDS chart featured both a single parameter and a multiple parameter-colded
track and trigger system to facilitate the detection of deterioration. The single parameter

9
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system (in which a medical emergency response was required when any singte pal
signwas outsidea given range) had the advantage of simplicity of use. The multiple
parameter system (in which vitaigns were scored using a colaarded key and scores

6SNB adzYYSR (2 3IAGS Iy 20SNI ¢ poestiRlidreli A2y 27

sensitive to deterioration and could lead ¢arlier detection of deterioration ofewer false
alarms(see reference 18 for further details)

Chart colours were chosen such that colour density correlated with the extent to wiech
patientQ vtal signs were outside the normal range (apart from being an intuitive
progression, this strategy would aid coleélind users).

All information required for use2(g.the colour key, the medical emergency criteria, and the
actions to be taken whedifferent levels of deterioration were detected) was provided on
the same page as the vital sgpiata. This was in order to reduce cognitive loady(to

avoid the user having to turn the page to access more information

Only vital signs considered be the most important for detecting deterioration were

included on the chart. If additional informatidrad beenincluded this less important
informationwould potentially compete with thenore importantinforY I G A2y T2 NJ ( KS
attention.

Each vitakign was presented as a separate graph. Many existing 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 gaagd (this

increased visual cluttewhich could make deterioration harder to detect).

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

Scales were labelled on both the left and right of each 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.

There was space to record modificationsvital signthresholds. This information was placed
so that it would be in view when a user first pickedthp chart.

1.4 Rationale for the current study

Beforeformally triallingthe new observation chart, it wasonsideredmportant to seek the opirons

of the population who actually use observation chaftse aim of the online survey was to recruit a
sample of relevant health professionals to answer general questions about the design of observation
charts and specific questions about niabservatia charts. The&ine observation charts in the

online survey includethe new observation chart and eighto a SN G A2y OKI Nla 27

10
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2 NJ a dagignlility according tahe usability evaluationlt was hypothesised that health
professionals 2 dzf R NI} S (GKS a3I22Ré¢ OKIF NI & Fa KFE@Ay3a oS
GLI22NE OKIFNIaod

2. Method

2.1 Participants

ParticipantqN = 333)were recruited via ainvitation email sent by the ACSQHC on behalf of the
Research TeanThe email was sério approximately 250 health professionals who had previously
indicated their interest in patient deterioratio.hese individuals were also encouraged to forward
the invitation to any colleagues who might be interested in partiégimptsnowball method)
Participants were offered the chance to win Apple iPhone (valued at $879)}hey completed the
online survey by 30 November 2009.

2.2 Online Survey

The online survey was run using Checkbox Survey Software versighnd €urvey comprised 82

items. The survey began withuestionsabout(i K S LJI N&haradterislics/ainthie® curent use

of observation charts. The second section of the survey assessed the comprehensibility of

abbreviations commonly found® 6 & SN G A 2y OKI NIdaybu ficsetihidk & whey L S= &
@2dz 4SS at ¢ 2y | @hithihe @IBWNdElespdnge Bptiongatidhll gaié, pulseor

other). The third section of the survey asked participants to nominate their preferred terms for nine

vital signs. For instanc&, C2 NJ G SYLISNI (dzNB>X KA OK (GSN¥Y R2 @2dz (K
YdzZNE S (2 devitiRiBeN@sibhsg dptioas beindemperatureTemp or T).

The next sections of the survey asked the saeteofquestionsii 6 A OSY 2y O0S Ay NBf I (A2
GAGIE aA3dyaQs MRBRISYPOSYNYRRBBSENARAY (&2yQd ¢KS TFAL
layout participants preferredwith options rangindrom writing the value in a boto plotting the

value on a grab with graded colouring, where the colours correspond to a scoring system or graded
responses for abnormality The second question asked whether participants preferred having blood

pressure and pulse together on the same graph or on separate graphthifithguestion asked if

participants preferred having both systolic and diastolic blood pressgerdedon a chartor

systolic blood pressuralone

The penultimate section of the survey required participants to use a Likert scale to initieate
extenttowhichi KS& F INBESR 6AGK mo &Gl dSySyida lo2dzi GKSA
The statementaddresS R G KS OKIF NI Q& RSaAdays:r NBO2NRAyYy3 2F OA
response to deterioration, and support ol sfF F Q&  Esioi ryfakidylfe fin&t S ction of the

survey presentedmages obne of nine observation charts to each participant. The participants then
indicated their agreement with the same 13 statements for the presented chart. A final question

11
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checked that thepresentedchartQ&A Y 3S gl & RAALI I @SR 2y (incase NI A OA LJ
of technical hitches)

The reponse format for the questiontypicallyinvolvedselecting one option from a list tikely
responsesor a Likert scale However, ariotherg option (with an accompanying blank field for
typing a unique answer) was included for manyhaf items. Furthermoreparticipants were givea
number ofopportunities to make opemnded commentshroughout the survey

To minimise the time it took to coplete the online survey, we took advantage of the Checkbox

a2F0s1 NBQa WO?2 yreapjrdpake sFor examplefin pattigipadt KnSwedito the

itemad52 @2dz NBO2NR AYF2NXIG§A2Y AY hoaSNBFiA2Y | KI
guestion regarding thérequency the participant recorded information in charts was omiti&da.opy

of the full survey is availabla Appendix A.

2.3 Design and Procedure

Thestudywas approvedy the Queensland Health Human Research Ethics Comn{iftestral
Office) Potential participants were sent an invitation email 23 October 200@hich included the
alddzReQa | w[ ® ¢ KgstensishparticipantS withhmBranaigh&IBR the survey and
statedthat participation would be completely vatgary, confidential, and anonymotjsee Appendix
B for a copy of the information presented)

Most of the survey was designegl Y 20 ASNIF GA2y I f aGdzRe 2F KSIfGK
preferencesn relation to observation chartdHowever, each participamtasalsorandomly assigned

to evaluate one of ninexistingchartsat the end of the surveyThe nine charts includethe new
ADDShartdesigned to embody good chartdesigny R SA IK{i OKINIia 2F Ga3I22Ré X
guality from the usabilitevaluation(1). De-identified copies of the charts can be found in Appendix
C.Wechose to use a betweesubjects design (rather than a withgubjects design where all

participants would rate all nine charts) to minimise the ambaf time participants would have to

set aside to complete the survey.

2.4 Data Analysis

Data were exported from Checkbox on 7 December 2009. All analyses were conducted using SPSS
Version 16.0.

12
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3. Results

3.1 Participant characteristics

Three hundred anthirty-three participants completed the survey; their characteristics are listed in
Table 1The vast majority of the participants worked as nurses. The mean age of the current sample
was comparable to that dhe Australiamursing workérce @AustralianM = 437 years)(19).
However,males were overepresented irthe current samplecompared witlthe generalnursing
workforce @Australia = $%)(19).

The participants reported working in various geographical locations and in various areas within their
institution. The survey used thBural, Remote and Metropolitan NB I & Of  aaAFA Ol GA2Y
place of work, whiclis not strictly comparable wit the Australian Standard Geographical

Classificatiomsed to describe the Australian nursing workfo(t®, 20) However, the rank order of

sites from metropolitan to very remote was in line with that of the general workfosbeut a third

of the participants reported working on wards, othegork areas reported are listed in Table 1.

As stated previously, the majority of participants were nur3esile 2 shows the career legelf the
nurses in the current sample. In compansio the Australian nursing workforce, educators and
managers were overepresented, while clinical nurses were undepresented(19). Ten doctors
also participatedn the surveypne was a registrar, one was a visiting medictt¢er, three were
staff specialists, and five were senior staff specialists.

13
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Tablel: Participant characteristics

Mean or Percentage Standard deviation
Age in years 42.8 8.17
Gender Female: 8%%
Male: 16.5%
Occupation Nurse: 94.3%
Doctor: 3.06

Paramedic3.3%
Other:2.4%
Years registered 1931 8.61
2 2NJ LX F OSQa wwa! M1: 55.9%
M2: 225%
R1:11.%
R2:5.7%0
R3: 3.%3%
Rem1: 0.9%
Rem2: 0.3%
Work area Ward: 34.86
ICU: 15.6%
Emergency: 12%
Administration:5.4%
Education: 5.1%
Multiple areas: 4.8%
Theatre: 36%
Outpatient clinic: 3%
Pre-hospital: 1.8%
Maternity: 1.2%
Other:11.7%

Note.ICU = Intensive Care Unit; RRMA = Rural, Remote and Metropolitan Areas class{#0ation

14



'y hytAy$s

Table2: Nurs&t Q NR f Sa
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Percentage
Student nurse 0.7%
Nursing assistant 0.3%
Registered nurse 17.2%
Clinical nurse 10.9%
Clinical nurse consultant 11.9%
Nurse unit manager 23.4%
Nurse educator 20.8%
Nursingdirector 2.3%
Nurse practitioner 3.0%
Other 9.6%

3.2 Use of observation charts

The vast majority of participants reported using observation charts as part of their current role (see
Figure 1). Out of those who reported using charts, nussid chartsnore than once a day (see

Figure 2) andecorded information in the charts (see Fig@®eAs shown in Figure 4, about 73% of
those who recorded information in charts did so more than once a@axen the importance of

using the observation chart in detiieg patient deterioration, it is worrying that almost 18% of
participants reported having had no training in the use of such charts (see Bjgure
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30 -
20
10
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Yes

I

No

Figurel: Percentage of participants who use observation charts
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(0]
2 50 -
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& 40
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0 : || : - B . e
More than Once a day More than Oncea Morethan Oncea Lessthan
once a day once a week once a month once a
week, but month, but month
less than less than
once a day once a day

FHgure 2: Howfrequentlyparticipants us observationcharts participants who reported not using
observation charts (n = 50) were excluded.
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Figure3: Percentage of participastvho record informatn in observation chartsparticipants who
reported not using observation charts (n = 50) were excluded.
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More than Once a day Morethan Oncea Morethan Oncea Lessthan
once a day once a week once a month once a
week, but month, but month
less than less than
once a day once a week

Figured: How frequently participastrecord information in observation charsarticipantswho
reported not using or not recortj information in observation charts (n = 109) were excluded.
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instructions co-worker) service or
workshop)

Figureb: Percentage of participants reporting training in the use of observation charts

3.3 Understanding of abbreviations on observation charts

Figures 6 to 16 present the results for items that asked participants to nominate which term they

first thought of when seeing a particular abbreviatitdost abbreviationsvere almostuniformly

assigned the same meaniig S ® 3vds séen astandingforo f 22 R LINB A adz2NBd | 2465 @S
G[ h/ ¢ osenMegréupshfparticipants nominatinglternative terms
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Figure6: Participants' understanding of the abbreviation ."P"
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Figure7: Participantsunderstanding of the abbreviation "R"
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Figure8: Participants' understanding of the abbreviation."T"

Loss of consciousnes  Level of care Level of Other
consciousness

Figure9: Participants understanding of the abbreviation "LOC"
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FigurelO: Participants' understanding of the abbreviation "Temp"
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Figurell: Participants' understanding of the abbreviation "BP"
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Figurel2: Participants' understanding of trebbreviation "RR"
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Figurel3: Participants' understanding of the abbreviation "Sats"
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Figurel4: Participants' understanding of the abbreviation "Resp"
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Figurel5s: Participants' understanding of the abbreviation "HR"
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Figurel6: Participants' understanding of the abbreviation "SBP"

3.4 Which abbreviations are rated as easiest to understand on observation charts

CAIdz2NB& M1 (G2 Hp LINBaSyd LINIAOALIYGEAQ LINBFSNNEF
observation charts. For some variables, there was a high level of agreement amongst the

LI NLAOALI yidGa Fa (2 6KIG GKSe& (W deStpdpulafdr & S a i Sad
blood pressure. For other variablébere was not a clearly preferred term, e.g. oxygen saturation.
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Figurel?: Participants' preferred term for blood pressure

23



'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

100
90 -
80 -
70
60 -
50 -

Percent

40
30
20
10 . l
0

Systolic  Sys Blood Systollc BP SysBP S.B.P. S/BP SBP
Blood Pressure
Pressure

Figurel8: Participants' preferred term for systolic blood pressure
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Figurel9: Participants' preferred term for pulse or heart rate
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Figure20: Participants' preferred term for respiratory rate
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Figure21: Participants' preferred term for oxygen saturatioote thattK S R A 3 A
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Figure22: Participants' preferred term for oxygeelivery note that theR A 3 A (i
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Figure23: Participants' preferred term for temperature
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Figure24: Participants' preferred terrfor urine output
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Figure25: Participants' preferred term for level of consciousness

3.5Preferences regarding recording vital sigmsl detecting deterioratioron observation

charts

Participants had a strong preference faotting blood pressure and pulse together on the same
graph, as opposed to plotting the/o variableson separate graphé&ee Table 3)Similarly,
participants preferred to record both systolic and diastolic blood pressure, rather than only systolic

27
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blood pressureParticipants also expressed the same preferences with regards to detecting patient
deterioration.

Table3Y t F NIAOALI yiaQ NBalLRyasSa (G2 [A{1SNI aortsS Ad
deterioration

N>

Iltem Mean Standard
Deviation
Recording vital signs
I would prefer to plot blood pressure and pulse together on the 418 1.32
same graph, rather than on separate graphs
| would prefer to record both systolic and diastolic blood presst 4.49 1.12

together, ratherthan only systolic blood pressure
Detecting deterioration
| would find it easier taletect patient deteriorationwhen blood 4.29 1.28
pressure and pulse are together on the same graph, rather tha
separate graphs
| would find it easier taletect patient deterioratiorwhen both 453 1.05
systolic and diastolic blogoressure are recorded togetheather
than only systolic blood pressure

Note.Response options were from Istrongly disagre¢o 5 =strongly agreewith a scale miepoint
3 =neutral

Six formats for recording vital signs were presented to participants. As shown in Figure 26,
participants preferred option €Plot the value on a graph with graded colouring, where the colours
correspond to a scoringystem or graded responses for abnormalibut a substantial proportion
also preferred option 4 €Plot the value on a graph that has line(s) indicating physiological
abnormality). Participants also expressed the same preferences with regards to detpatiegt
deterioration (see Figure 27).
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Figure26: Participants' preferences for how to record vital sjgrisere 1 =Write the value in a bgx

2=t £t 20 GKS @It dzS 2y [|3¢PIthevanebriaiy@pthttdds b ing Q I NI LK
indicating physiological normalityt =Plot the value on a graph that has line(s) indicating

physiological abnormalityd =Write the value in a box with graded colouring, where the colours
correspond to a scoring system or graded respsifseabnormality 6 =Plot the value on a graph

with graded colouring, where the colours correspond to a scoring system or graded responses for
abnormality.

29



'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

100
90 -
80 -
70
60 -
50 -

Percent

40
30 -
20

10 -
0---I-
1 2 3 4 5

Figure27: Participants' preferences for how to view vital signs to detettrioration,where 1 =

Write the valueinaboR =t f 20 GKS @I f dzS 2y J3¢PI@Rthekv8dIbRaa S Woft |y
graph that has a line indicating physiological normakty=Plot the value on a graph that has line(s)

indicating physiological abnormalit$ =Write the value in a box with graded colouring, where the

colours correspond to a scoring system or graded responses for abnor@aiRiot the value on a

graph with graed colouring, where the colours correspond to a scoring system or graded responses

for abnormality

6

36t F NIAOALI yiaQ S@ltdzr A2y 2F GKSANI AyadaAiddzi.

t I NODAOALI yiaQ NBalLlyaSa (2 wmourréniobséréios ¢hirtzare NS 3 NR A
presented in Table 4. Together, the 13 itefwith Items 3, 46, 7, 9, and 10 reverseored)formed

I NBfAFOGES 260D AG/IMNBY (iTOREKRZ 6& (GKS RAAGNAOdzIAZ2Y
responseato the 13 itans. The mean of the aggregated rating was 33I3<0.81) Across the items,

charts received the highest rating forbeiagS I a @ G2 NB 02 NIRece@ddihe Worsk A Iy a 2y
ratingforstatingt K2 ¢ (2 NBalLR2yR 6KSy | LiHAW ARy G1Qa GAGlFE  aA
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I SHEdK

t NEFTSEEA2YEf &

TabledY t F NIAOALI yiaQ NB&LRY aKS AING A[yAa]0SANTidziaACRIyE OB AQdS

chart
ltem Mean Standard
Deviation

1. The Observation Chart has a u$eendly design Sisill 1.10

2. The Observation Chaig easy to record vital signs on 3.70 1.01

3. Staff may make errors when recording vital signs on the 3.30 1.03
Observation Chart

4. The design of the Observation Chart may cause errors whet 2.88 1.11
recording vital signs

5. The Observation ChartcleadyhA 3y I £ & 6KSy | 3.05 1.46
signs are deteriorating

6. {GIFIFTFT YIFe YIS SNNRBRNB Ay RE¢ 3.17 1.16
are deteriorating

7. The design of the Observation Chart may cause errors in 2.88 1.20
RSGSOGAY3 6KSY lare tdteiofatthy (0 Q&

8. The Observation Chart clearly states how to respond when i 2.33 1.44
LI GASydQa @AGrHE airadaya | NB F

9. {GFFF YI& YI1S SNNEBNER ¢6KSy 3.24 1.09
signs deteriorating

10. The design of th®bservation Chart may cause errors in 2.87 1.16
NEBALRYRAY3a (G2 LI GASyGQa ¢

11.¢ KS RSaA3dy 2F GKS hoaSNIBI (7 2.92 1.32
decision making

12. 1 like the design of the Observation Chart 3.05 1.21

13. | like theObservation Chart as a whole 3.14 1.23

Note.Response options were from Istrongly disagred¢o 5 =strongly agreewith a scale mighoint
3 =neultral

404

Frequency
N
|
|

TS

0 T
1.00 200 3.00 4.00

5.00

Figure28: Distribution of participantsaggregatedratings of their institution's current observation
chart(where 1 =strongly disagree3 =neutral, and 5 =strongly agree)
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od1T t I NI A OA LIthé 8 pieSent8dgservdrorichazts/ 2 T

Participants were randomly assigned to evaluate one of nine chémsnine charts includecharts

2F GEDT220R OSNI 3S¢ 3/ RNNIGARRNEH J dit R G@& 6SNBE (K2dAKI
a human faadrs perspectivéa prior) (1) / K NIA nX pX FyR ¢ glNS K2 dz3
that is,perhapsrepresentative of the average observation chart used in Australia. Charts 7, 8, and 9
GSNBE (K2dza3KG (2 0SS 2F aGLR2NE ljdzatAde FTNRY I KdzYl

t F NHAOALI yiaQ NBalLkRyasSa (2 wmo rapidsentSaviSighie®d. TheS 3 1 NR A
Mo AGSYAa O06AGK LGSYA 02X nX ¢ 173X dpX YR mn NBGSN
089).¢F0fS ¢ akK2ga LI NIAOALI yGAQ F3IINBIFGSR NBaLRy

A betweensubjects onewvay analysis of variance was conducted with chge as the independent

variable andhel 33 NB 3 4GSR NI GAy3 a& GKS RSLISYRSydG @GFNRIFOG
variances indicated no significadifferences in the variancesfo 4 KS y Ay S 3INRdzLJazr [ SO
statistic(8,299) = 0.38, p =0.93.

There was a significant effect dfiart typeviewed on the aggregated rating, F(8,299) = 20.53, p <

0.001 Pairwise compar@ns between charts were conducteding the Bonferroni method of

correcting for multiplecomparisonsresults are listed in Table The results of the pairwise

O2YLI NRaz2ya akKz2g GKIFIG [/ KENG& 72 yI FYR ¢ 602t f S
having a significantly poorer design compared to each of th&lS NJ OKI Nlia 6 02t t SOUG A O
FYR G322R¢ ljdzr t AGe OKINI&aUvd ¢KSNBT2NEdh § KSNE 4| 3
LINEFSaaAz2ylfa ¢g2dZ R NS GKS a322R¢ OKI NI A& & K
GLI22NE OKINIaod

32



TablesY

tFNIAOALI yiaQ NBALRY & a présented cbgeSaiidn chardl £ S A GSY4a

NB3IF NRAY 3

ltem Chartl Chart2 Chart3 Chart4 Chart5 Chart6 Chart7 Chart8 Chart9
n=32 n=35 n=34 n=37 n=35 n=34 n= 36 n=32 n=33
1. The Observatio€hart has a useriendly 3.03 .87 3.65 3.46 3.26 3.32 3.17 2.34 2.09
design (2.31) (2.19) (1.10) (1.10) (1.15) (1.15) (1.16) (1.23) (2.01)
2. The Observation Chart is easy to record vi  3.53 3.83 3.71 3.73 3.77 3.50 3.58 3.25 2.36
signs on (1.02) (0.79) (1.06 (0.99) (0.81) (1.05) (1.03) (1.27) (1.14)
3. Staff may make errors when recording vita ~ 3.09 .87 3.24 3.03 2.83 3.21 3.22 8.3l 3.61
signs on the Observation Chart (0.93) (0.91) (0.85) (0.96) (0.79) (0.95) (2.02) (1.18) 2.17)
4. Thedesign of the Observation Chart may 2.91 3.09 3.18 2.97 2.83 2.94 2.97 3.22 3.82
cause errors when recording vital signs (1.15) (1.01) (2.03) (0.99) (0.92) (1.01) (1.08) (1.21) (0.92)
5. The Observation Chart clearly signals whe  3.75 3.97 3.97 3.89 2.80 3.18 2.03 1.62 2.24
LJ- G A Sy ( Qare dgteribrating & A 3 (1.11) (1.01) (1.00) (1.17) (1.30) (1.17) (1.112) (0.94) (1.46)
6. Staff may make errors in detecting whena  2.69 2.80 2.88 2.89 3.20 2.97 3.83 3.88 3.94
LI GASydQa @AGrt aiai3a (115 (0.99)  (0.98) (1.10)  (0.96) (0.94) (1.16)  (1.13) (1.14)
7. The design of the Observation Chart may 2.62 291 2.56 2.78 3.00 2.97 3.67 3.50 3.97
OFdzaS SNNBNER Ay RSO (1.10) (110 (0.93) (1.13) (1.03) (0.90) (1.22) (1.50) (1.16)
vital signs are deteriorating
8. The Observation Chart clearly states how "  4.06 3.40 4.03 4.22 2.83 2.32 1.75 1.38 1.48
NBaLR2yR ¢6KSy I LI GA (0.7) (1.40) (0.94) (0.95) (1.34) (0.98) (1.00) (0.71) (0.94)
deteriorating
9. Staff may make errors when responding tc  2.88 3.11 2.85 3.24 3.17 3.24 3.81 3.78 3.97
LI GASyGQa @AaGrt aix3a (0.87)  (0.90) (0.86) (0.9 (0.95) (0.78) (0.98) (1.07) (1.05)
10. The design of the Observation Chart may 2.59 2.83 2.74 2.76 3.06 3.06 3.83 3.84 4.18
causeerrorsiNB & LR Y RAY 3 (2 (113 (1.01) (0.96 (1.09) (1.03 (0.8)) (1.13) (1.25) (0.88
vital signs deteriorating
11. The design of the Observation Chart 3.69 3.60 3.88 3.68 2.94 3.41 2.39 1.78 2.12
adzZLJL2 NIia {dFFFQa Of (0.90) (0.98) (0.77) (0.97) (1.11) (0.96) (1.23) (0.87) (1.11)
12. 1 like the design of the Observation Chart 2.81 3.34 3.50 3.38 2.97 3.06 2.14 1.59 1.67
(1.33) (1.31) (1.24) (1.16) (1.22) (1.13) (1.07) (0.80) (2.02)
13. | like the Observation Chart as a whole 3.03 3.34 3.35 3.43 2.94 2.97 2.19 1.56 1.58
(1.28) (1.26) (1.10) (2.17) (1.21) (1.12) (1.12) (0.76) (0.83)

Note.Values are Mean (Standard deviation). Response options were frostrargly disagred¢o 5 =strongly agreewith a scale mighoint 3 =neutral.



TableeY t | NI dg@égatidrgsipang®es th3 Likert scale items regardirige 9 presented
observation chag

Chart Mean Standard Deviation N
Good
Chart 1 3.31 0.68 32
Chart 2 3.26 0.62 35
Chart 3 3.43 0.60 34
Average
Chart 4 3.38 0.66 37
Chart 5 3.03 0.71 35
Chart 6 3.05 0.70 34
Poor
Chart 7 2.53 0.63 36
Chart 8 2.22 0.63 32
Chart9 2.12 0.57 33

Note.TotalN = 308 after excluding participants who reported that their assigned observation chart
did not display on their computeRespons@ptions were from 1 strongly disagre¢o 5 =strongly
agree with a scale mighoint 3 =neutral.
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Table7: Pairwise comparisons between chartsdggregatedratings

Comparison Observed p Comparison significant at 5% level?
Chartl vs.Chart2 0.738 Not significant
Chartl vs.Chart3 0.190 Not significant
Chartl vs.Chart4 0.407 Not significant
Chartl vs.Charts 0.188 Not significant
Chartl vs.Chart6 0.267 Not significant
Chartl vs.Chart7 <0.001 Sgnificant
Chartl vs.Chart8 <0.001 Sgnificant
Chartl vs.Chart9 <0.001 Sgnificant
Chart2 vs.Chart3 0.319 Not significant
Chart2 vs.Chart4 0.615 Not significant
Chart2 vs.Charts 0.091 Not significant
Chart2 vs.Chart6 0.141 Not significant
Chart2 vs.Chart7 <0.00L Sgnificant
Chart2 vs.Chart8 <0.001 Sgnificant
Chart2 vs.Chart9 <0.00L Sgnificant
Chart3vs.Chart4 0.617 Not significant
Chart3 vs.Charts 0.007 Not significant
Chart3 vs.Chart6 0.014 Not significant
Chart3 vs.Chart7 <0.00L Sgnificant
Chart3vs.Chart8 <0.001 Sgnificant
Chart3 vs.Chart9 <0.00L Sgnificant
Chart4 vs.Chart5 0.027 Not significant
Chart4 vs.Chart6 0.048 Not significant
Chart4 vs.Chart7 <0.001 dgnificant
Chart4 vs.Chart8 <0.00L Sgnificant
Chart4 vs.Chart9 <0.001 dgnificant
Chart5 vs.Chart6 0.849 Not significant
Chart5 vs.Chart7 0.001 Sgnificant
Chart5 vs.Chart8 <0.00L Sgnificant
Chart5 vs.Chart9 <0.000 Sgnificant
Chart6 vs.Chart7 <0.001 Sgnificant
Chart6 vs.Chart8 <0.001 Sgnificant
Chart6 vs.Chart9 <0.001 Sgnificant
Chart7 vs.Chart8 0.071 Not significant
Chart7 vs.Chart9 0.024 Not significant
Chart8 vs.Chart9 0.625 Not significant

Note.Critical p for significance at the 5% level with 36 comparisons = 0.0014.
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4, Discussion

Improving the recognition anchanagement of patients who deteriorate whilst in hospital is a
frequently cited priority for improving patient safefg, 11) One way to improve the recognition
and management of deteriorating patients is to improve the design of phpsed adult
observaion charts. The aim of the current study wasgauge the opinions of the population who
actually use observation charts.

We recruited dargesample of health professionalthe vast majorityof whomwere nursesjo

answer general questions about thegign of observation charts and specific questions about nine
observation chartsWe found that most of our sample reported using charts more than once a day

and thatthe majorityrecorded informatia in the charts more than once a d&jespitethe

participantsreporting using observation charts dailyy R G KS A YL NI yOS 2F dzaAAyY.
to detect deterioration only a minority (35%) reported receiving any formal trairimthe use of

such charts

In our initial heuristic analysis of obsengticharts, we found that the majority of charts included a

large number of abbreviationd). Futhermore, many charts included abbreviations that could

LR GSyidArftfte 0SS YAAAYGOISNLINBGSR 6 SloNaBha REERQ aF NIt Wa @
0f 22 R LINBbdesigdinNg Osdrierplly chart, it is important to assess whether the terms and
abbreviations useth the chartare actuallyunderstood by chart user# section of the online survey
askedparticipants to nomrmate which term they first thought of when seeing a particular

abbreviation. Most abbreviations wemverwhelminghyt 8 aA 3y SR GKS al YS YSIyAy3
LINBAa&adz2NBQ F2NJ 6KS | 60 NBGAL (i A 2 ysulistarttidl sbmbe® 6fS S NE 4 {
participants nominating different terms for the same abbreviatibherefore, these two

abbreviations should bavoided wherever possible in the design of observation charts

Following on from gaugingd NI A OA LI y G4 Q dzy RSNER (I yiedsyna askefi O2YY2y
participants to nominate their preferred terms faine observations that commonly appear on

charts AuserF NA Sy Rf &8 OKIFNIIi aK2dzZ R AYO2N1IRNIGS dzaSNARQ L
(however, not when the preferred terminology is tedbally incorrect or potentially confusing)e

found that there was a high level of agreement amongst the participants as to what they thought

was easiest to understarfdr some variables S®3d a.t & ¢l & Yz2ad LI Lz F NJ -
other variablesthere was not a clearly preferred term, e.g. oxygen saturation

Participants were also asked about their preferencesdoprdingobservations on charts.
Interestingly, participants had a strong preference for plotting blood pressure and pulse togethe
the same graph (as opposed to plotting the two vital signs on sepgrafghg, and for plotting both
systolic and diastolic blood pressure, rather than only systolic blood pressure. Participants also
expressed the same preferences with regards taedghg patient deterioration. Frora human
factors point of view, plotting multiple vital signes.§.systolic blood pressure, diastolic blood
pressure, and pulse) on the same graph is seen as potentially problemahet the displays likely
to becone cluttered, and patient deterioration one vital sign could be obscurdsy observations
for one or both of the other vital sign$he final item in this section of the survey presensdd
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formats for recording vital sign&or both recording observatins and detechg patient
deterioration, participants preferred option 6Rlot the value on a graph with graded colouring,
where the colours correspond to a scoring system or graded responses for abiyr@alithis item,
LI NI A OA LI vy (i & Qind uNtSvIh& BlBupidh $actard: afiproAckf wduld recomméinel a
chart with a colourcoded track and trigger system)

In the final sections of the survey, participants were first asked to respond to 13 statements

NEII NRAY 3 {KSANI A atoi chartdaio xh2nyidedpond tzthbdlFuyieil3 2 6 & S NI
statements for one of nine observation charf$e nine observation charts included the new
20aSNDFGA2Y OKIFENIL FyR SAIKG 20aSNBFGA2y OKIFNILa 2
according tahe usability evaluationt was hypothesised that health professionals would rate the

GaA22R¢ OKI NI & Fa KFE@Ay3 o0SGGSNI RSaA3dys O2YLI NBF

t F NOIAOALN yiaQ Y &drogsthe ATBIES R ING S K SNING eyt Bbsefvatioai A 2 y Qa
OKI NIi gl a Of 2 aintiizz=neltral 20 HIKSQ 3 aMMRAY SR OKIF Niaz LI
aggregated rating varied from 3.43 (tending to agree with positive statements about the chart) for

Chart 3 to 2.12ténding todisagee withpositive statements about the chart) for Chart 9. Indeed, we

found that there was a statistically significant effect of chart type on the aggregated r&tiagts 7,

8, and 9 (collectively, the priorid LJ2 2 Nk  lj dzl f A G & OKI NI asignifiscaBthhd S OK N.
poorer design compared to each of the other charts (collectivelyatpgorid F SNIF IS¢ Yy R @ 3
quality charts). Therefore, there was partial support for our hypothesistibatth professionals

g2dzZ R NI S GKS a3I2RNE] ROKE NTyas OAY KNSR 3G 6 SGKS 4

As a result of collecting data regarding the preferemmigzarticipantsin the online survey, we made

some changes to theerms used imew ADDS chait. S OK | yHSIRA @PNHE @ gl v WIS Q> |

Whct 26 wlaGSQ g1 a GKS aSOozZytRa Q 2Fa20NJ Li2KLUdat | 2ND A0S\ (I AT2
Ay Of diRtSa Whi-a GKAA ¢2dZ R AYiINRBRdzOS I ySg FyR dzyyS
OKFY3ISR W! NRYS T2N nLldzR@zNBXD K@ sMna | RANI Y NA Y SLIh Ldi]
AAdyo 2SS | faz2z OKFYy3ISR WtdAZ aSQ G2 WISFENI wliaSQ |3
Y dowdQ SOfALASR (GK2aS F2N WtdzZ aSQ | y,RI . Ws 06S RA
would introduce an unnecessary abbreviation into the chaktg kept other terms unchanged on

the ADDS chart as vwenerallypreferenced using the full word over more popular abbreviations

OADPS D WESYLISNI GdzZNBQ> y20 We¢eSYLIQU ®

Responses to other seans of the online survey also suggested that we not modify the overall

RSaA3ady 2F GKS 1'55{ OKIFNI +G GKAA &dpotE§the CANRGS L
value[for a vital signpn a graph with graded colouring, where the colours apoad to a scoring

system or graded responses for abnornyélit T2 NJ 60 23K NBO2NRAY3I 20aSNII (A
deterioration.! £ f 2F GKS !55{ OKINIQa @AlGFt &airaaya I NB (2
pressure, for which users have to consulbokdzL) G 6t SO ® { SO2y RX LI NI A OA LJ
for the ADDS chart was no worse than that of any other chart (and significantly better thas Chart

8 and 9), even though the ADDS chart could be argued to be radically different from mamgexisti
observation charts that participants may be familiar with.
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The online survey served two main purposeésgst, i collected quantitative data on health
LINEPFS&daAz2ylfaQ ISYSNIf LINBFSNByOSa NBIFNRAy3I Fal
information informed the design athe ADDS chart and could also be used by other chart designers

to produce more usefriendly hospital chartsSecond, lhe onlinesurveyenabled health

professionals to rate the dign of the ADDS chart as well as eight existhmgyts of varying quality.

Overall, health professionals agreed with our human faciots 8 SR NJ Ay 3 A G K NBII N
jdz f AGle OKIFINIad | 26SOSNE (GKS KSIFHEOGK LINRPFSaarazylf
GIA22RE ljdzl £ AfangsOKI NI a Ay GKSANJ
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Appendix A: Online Survey Items

Questions about your background:
What is your occupation?

Nurse

Doctor

C Other health professional:

Which of the following best describes your nursing role?

Enrolled Nurse
Nursing Assistant
Registered Nurse
Clinical Nurse
Nurse Unit Manager
Nurse Educator
Nursing Director

Nurse Practitioner

Other:

T Y Y Y Y YN

41



'y hytAyS {dNWBSe 2F | SHfGK t NPFTSEAA2Y L &

Which of the following best describes your medical role?

Post-graduate year 1 (Intern)

Post-graduate year 2 and not in an accredited training program
Post-graduate year 3 and not in an accredited training program
Post-graduate year 4+ and not in an accredited training program
Post-graduate and in an accredited training program
Hospitalist

Career Medical Officer

Senior Medical Officer

Visiting Medical Officer

Staff Specialist

Senior Staff Specialist

Other: ‘

How many years have you been registered?
What is the postcode of your institution or place of work? \

In what type of area is your institution located?Response options are modelled
on the RRMA (Rural, Remote and Metropolitan Areas) classification

Capital City

Other Metropolitan Centres (urban centre population > 100,000)
Large Rural Centres (urban centre population 25,0001 99,999)
Small Rural Centres (urban centre population 10,0007 24,999)
Other Rural Areas (urban centre population < 10,000)

Remote Centres (urban centre population > 5,000)

Other Remote Areas (urban centre population < 5,000)

Do not know
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At your institution, where do you spend the greatest proportion of your time
working?

S Ward

Emergency
Intensive Care Unit
Theatre

Outpatient Clinic

e Other:

Your sex:

Female

-
Male

Your age in years: |

Do you wear glasses or contact lenses in order to read?

r'
Yes

“ No

Are you colour-blind?

I
Yes

“ No

What type of colour-blindness do you have (for example, red-green)?

Does your colour-blindness impact on your work?

I
Yes

" No
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