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Aim:  To determine  whether  experienced  health  professionals  recognise  patient  deterioration  more  accu-
rately  and  efficiently  using  (a)  novel  observation  charts,  designed  from  a human  factors  perspective,  or
(b)  chart  designs  with  which  they  have  long-term  experience.
Methods:  Participants  were  101  health  professionals  experienced  in using  either  a  multiple  parameter
track-and-trigger  chart  or a graphical  chart  with  no  track-and-trigger  system.  Participants  were  presented
with  realistic  abnormal  and  normal  patient  observations  recorded  on  six  hospital  observation  charts  of
varying  design  quality,  including  the  chart  that  participants  were  familiar  with  (or  a very  similar  design).
Across  48 trials,  the  participant  was  asked  to  specify  if any  of the  vital  sign  observations  were  abnormal,
or  if all  of  the observations  were  normal.  Participants’  overall  error  rates  (i.e.,  proportion  of  incorrect
responses)  and  response  times,  the  main  outcome  measures,  were  calculated  for  each  observation  chart.
Results:  Participants  made  significantly  fewer  errors  and  responded  significantly  faster  when  using  a  novel

user-friendly  chart  compared  with  all the other  designs,  including  the charts  that  they  were  experienced
with  in  a clinical  setting.
Conclusions:  The  findings  suggest  that,  at least  in  the  contexts  examined,  superior  observation  chart  design
appears to  trump  familiarity.  Hence,  hospitals  motivated  to improve  the detection  of  patient  deterioration
should  implement  charts  designed  from  a human  factors  perspective,  rather  than  simply  maintaining  the
status quo  of reliance  on  clinical  experience.
. Introduction

Paper-based observation charts are typically designed at indi-
idual institutions, or at the level of the individual area health
ervice, by clinical staff perceived as having some knowledge or
xperience of chart design.1,2 This results in considerable varia-
ion in the design of charts between, and even within, hospitals.2

onsequently, the type of chart designs that health professionals
re experienced in using to record and monitor physiological vari-
bles can vary dramatically. Across Australia, for example, chart
esign can vary according to (a) the selection, order and display

ormat (e.g., numerical vs. graphical) of vital signs that can be mon-
tored; (b) whether or not track-and-trigger systems or emergency

� A Spanish translated version of the summary of this article appears as Appendix
n  the final online version at http://dx.doi.org/10.1016/j.resuscitation.2012.09.023.
∗ Corresponding author at: School of Psychology, The University of Queensland,

t  Lucia, Brisbane, QLD 4072, Australia. Tel.: +61 7 336 57171.
E-mail address: m.christofidis@uq.edu.au (M.J. Christofidis).

300-9572/$ – see front matter ©  2012 Elsevier Ireland Ltd. All rights reserved.
ttp://dx.doi.org/10.1016/j.resuscitation.2012.09.023
© 2012 Elsevier Ireland Ltd. All rights reserved.

call criteria are used; (c) the orientation of data series and pages (i.e.,
landscape vs. portrait); and (d) the use of abbreviated terminology.3

In the context of this lack of standardisation, health profes-
sionals have tended to rely on their own  subjective judgments,
and those of their peers, to assess the efficacy of individual chart
designs.1,2 Recently, however, there have been several efforts
to guide the design of observation charts using evidence-based
approaches.1,2,4 For instance, Horswill et al.,5 in consultation with
clinicians, designed two versions of a chart (the Adult Deterio-
ration Detection System, or ADDS, chart), which were developed
from a human factors perspective to facilitate the detection of
patient deterioration in a user-friendly manner. In a subsequent
experimental study by Preece et al.,1 experienced health profes-
sionals and novices were shown realistic patient data presented
on the two ADDS charts and four pre-existing chart designs, and
judged whether or not any of the vital signs were abnormal. Both
groups made fewer errors and responded more quickly when using

the user-friendly ADDS charts compared with the other designs,
suggesting that variability in chart design quality can have a con-
siderable effect on the performance of both experienced and novice
observation chart users.

dx.doi.org/10.1016/j.resuscitation.2012.09.023
http://www.sciencedirect.com/science/journal/03009572
http://www.elsevier.com/locate/resuscitation
http://dx.doi.org/10.1016/j.resuscitation.2012.09.023
mailto:m.christofidis@uq.edu.au
dx.doi.org/10.1016/j.resuscitation.2012.09.023
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Table 1
Number and percentage of health professionals in Preece et al.’s study, and each experience group in the present study, who reported having experience with charts very
similar  to those used in the experiment (participants could select more than one chart).

Chart used in the experiments Health professional group

Preece et al.1 (n = 45) The present study

Multiple parameter
track-and-trigger chart
experienced (n = 64)

No track-and-trigger
graphical chart
experienced (n = 37)

ADDS chart with systolic blood pressure table (Fig. 1A) 8 (17.78%) – –
ADDS  chart without systolic blood pressure table (Fig. 1B) 8 (17.78%) – –
Multiple parameter track-and-trigger chart (Fig. 1C) 8 (17.78%) 64 (100.00%) –
Single  parameter track-and-trigger chart 23 (51.11%) 1 (1.56%) –
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No  track-and-trigger graphical chart (Fig. 1D) 19 (42.22%) 

No  track-and-trigger numerical chart 23 (51.11%) 

One limitation of the study, however, was that previous expe-
ience with particular chart designs was not controlled for.1 On
verage, the health professionals, who were recruited from a ter-
iary referral teaching hospital,6 reported having previously used
wo of the charts presented during the experiment (or very similar
hart designs; see Table 1).1 Given recent Australian government
nitiatives to develop an evidence-based general adult observation
hart7 with the potential for state- or nation-wide standardisation,
nd the possibility that other governments will follow suit, it is also
rucial to assess whether health professionals’ prior chart expe-
ience affects their ability to detect patient deterioration on the
ew, user-friendly designs. Although a widely used standardised
hart could plausibly lead to efficiency gains for staff working in
ultiple facilities (either concurrently or over time), there are also

everal reasons why its initial implementation could potentially be
roblematic.

One possibility is that, if chart users have extensive experience
ith one particular chart, then this familiarity might result in supe-

ior performance using that chart as opposed to a better-designed
eplacement. This may  be the case even if the replacement chart
as been designed from a human factors perspective and can be
emonstrated to be a superior choice for novice users or clinicians
ith experience using a variety of other charts (as with the ADDS1).
ence, it is not a foregone conclusion that the best-designed chart
ill immediately yield the best performance in all user-groups,

rrespective of their prior experience. In addition, health profes-
ionals who are highly experienced in using a particular chart may
e more resistant to the implementation of an alternative design, as
amiliarity and perceived satisfaction can strongly influence users’
reference for a specific system.8 Post implementation, health pro-
essionals may  be less likely to comply with chart-related protocols
f they falsely believe that a poorly designed chart that they are
xperienced in using is not problematic (and that a new best-
ractice chart is).9

Given these usability risks, the present study empirically eval-
ated the effect of observation chart design on the ability of health
rofessionals, highly familiar with and experienced in using a spe-
ific chart favoured by their institution, to recognise abnormal
ital sign observations on a range of chart designs. The six designs
elected for comparison, and the patient cases recorded on them,
ere those used in Preece et al.’s study1 (i.e., both versions of the
DDS Chart, and four pre-existing Australian designs). Two  groups
f participants were selected for their extensive experience with
ne or other of the pre-existing charts (or a very similar design).
hey were asked to judge whether observations recorded on the
harts were physiologically abnormal or normal.
Two competing hypotheses were proposed. Hypothesis 1: User-
riendly design will outweigh prior experience, such that each
xperience group will make fewer errors and respond more quickly
hen using the two charts developed from a human factors
1 (1.56%) 37 (100.00%)
3 (4.69%) –

perspective, compared with the pre-existing charts (including the
design with which they are highly experienced). Hypothesis 2:Alter-
natively, prior experience will outweigh design, such that chart
users will be most accurate and fastest when presented with the
chart that they regularly use in their occupational role (or a very
similar chart).

2. Methods

2.1. Participants

Participants were two groups of doctors and nurses recruited
and tested between September 2010 and April 2011. Participants
experienced in using the multiple parameter track-and-trigger
chart that was included in the study materials (n = 64) were
recruited from The Canberra Hospital (Garran, Australian Capital
Territory, Australia). Participants experienced with a no track-and-
trigger graphical chart similar to the one included in the study
materials (n = 37), were recruited from Mt  Isa Base Hospital (Mt
Isa, Queensland, Australia) and Logan Hospital (Meadowbrook,
Queensland, Australia). An additional four health professionals par-
ticipated in the study but were excluded from the analyses: one
participant from The Canberra Hospital who  reported not hav-
ing used the multiple parameter track-and-trigger chart in their
occupational role, and three from Mt  Isa Base Hospital and Logan
Hospital who reported not having used a no track-and-trigger
graphical chart. All participants gave informed consent and were
compensated AUD100 for their time. Each hospital’s ethics com-
mittee approved the study.

2.2. Patient data

The 48 cases of genuine de-identified patient data used in the
study by Preece et al.1 were re-used in this study. Spanning 13 con-
secutive time-points, each case included data for the nine vital signs
that were common to all six observation chart designs: respira-
tory rate, oxygen delivery, oxygen saturation, systolic and diastolic
blood pressure, heart rate, temperature, consciousness and pain.

Twenty-four of the cases included an abnormal observation (i.e.,
a vital sign observation outside of the defined set of normal ranges
provided by three of the observation charts used in this study;
see Table 2 for the vital sign normal ranges), whilst the remaining
twenty-four cases contained only normal observations. The abnor-
mal  cases included derangements in oxygen saturation (6 hypoxic

cases), systolic blood pressure (3 hypotensive and 3 hypertensive
cases), heart rate (3 bradycardic and 3 tachycardic cases) and tem-
perature (3 hypothermic and 3 febrile cases). Each set of patient
data had been carefully hand-plotted onto each of the six chart
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Table 2
Vital sign normal ranges used in the experiment (table reproduced from Preece
et  al.1).

Vital sign Normal range

Respiratory rate Between 9 and 20 breaths/min
Oxygen delivery Patient is receiving oxygen at ≤1 l/min
Oxygen saturation Between 93% and 100%
Systolic blood pressure Between 100 and 160 mm Hg
Heart rate Between 50 and 100 beats/min
Temperature Between 36.1 and 37.9 ◦C
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Consciousness Patient is classified as being alert
Pain Patient is in no pain

esigns tested in the study (48 cases × 6 charts = 288 charts). For
dditional details on these materials, see Preece et al.1

.3. Observation charts

Two versions of the Adult Deterioration Detection System
ADDS) chart were included in the study. These were developed
rom a human factors perspective in response to an evaluation of
sability problems affecting 25 Australasian observation charts.3

lso included were four charts that had been classified in that
eview as being either: (1) reasonably well-designed (i.e., the sin-
le and multiple parameter track-and-trigger charts); (2) of average
esign quality (i.e., the no track-and-trigger graphical chart); or (3)
oorly designed (i.e., the no track-and-trigger numerical chart).

Table 3 compares the design characteristics of all six charts, and
lso includes details of the chart habitually used by the no track-
nd-trigger graphical chart experience group. Fig. 1 presents the
harts developed from a human factors perspective (and relevant
o Hypothesis 1): the ADDS charts with (A) and without (B) a sys-
olic blood pressure table. It also presents the charts relevant to
he experience groups (and Hypothesis 2): the multiple parameter
rack-and-trigger chart (C), and the no track-and-trigger graphical
hart (D).

.4. Design and procedure

The study used a mixed design, with chart experience group
between-subjects: multiple parameter track-and-trigger chart
xperience vs. no track-and-trigger graphical chart experience) and
hart type (within-subjects) as the independent variables.

Health professionals initially completed a questionnaire that
ssessed their demographic and clinical background. Participants
hen watched a training video that described: (a) the normal ranges
or each of the nine vital signs; (b) track-and-trigger systems; and
c) how to use each observation chart (presented in a different
andom order for each participant). Next, participants’ knowl-
dge of the key information and normal ranges was  tested with

 10-item multiple-choice examination (if an item was  answered
ncorrectly, participants were required to study the normal ranges
nd retake the examination until they answered all items correctly).
he experimental protocol was then described in a final video pre-
entation.

Across 48 trials, each participant viewed each set of patient data
nce. The six charts were each used on eight trials, four times with
bnormal data and four times with normal data. For each partici-
ant, cases of patient data were randomly assigned to chart designs
ith the constraint that, for each chart, derangements included

xygen saturation, systolic blood pressure, heart rate, and temper-
ture. Trials were presented in a different random order for each

articipant to prevent order effects.

In each trial, the participant was presented with a chart and
as asked to judge whether any of the observations were abnormal

and, if so, to specify which), or whether all of the observations were
tion 84 (2013) 657– 665 659

normal. Participants’ responses and response times were recorded
using a customised computer program.

Following the experiment, participants completed a question-
naire that assessed their prior chart experience.

2.5. Statistical analyses

For each trial, a response was coded as ‘correct’ if the par-
ticipant correctly singled-out an abnormal vital sign, or correctly
identified a normal case as normal. Each participant’s error rate
(i.e., percentage of incorrect responses) and average response time
were calculated for each chart as the outcome measures. Statisti-
cal analyses were performed using SPSS 20.0 (SPSS Inc., Chicago, IL,
USA). Statistical significance was set at  ̨ = 0.05. Separate mixed-
design (chart type × experience group) analyses of variance were
conducted on error rates and response times, respectively. Because
Mauchly’s W was  significant (indicating violation of the sphericity
assumption) for both analyses, the Greenhouse–Geisser correction
was applied to the within-participants effects. For each signifi-
cant omnibus test, �2 was calculated as the measure of effect
size.10 Significant observation chart × experience group inter-
actions were followed-up with pairwise comparisons between
observation charts within each experience group. For these anal-
yses, the Bonferroni–Holm correction for multiple comparisons
was used to ensure that the familywise error rate did not exceed
p < 0.05.11 We  also conducted simple effects tests to compare the
experience groups’ performance on each chart, using Cohen’s d to
quantify effect size.12

3. Results

3.1. Participant characteristics

Over 80% of participants reported using observation charts more
than once a day as part of their current role (see Table 1 for par-
ticipants’ prior experience with each chart presented in the study).
Table 4 presents detailed participant characteristics for both chart
experience groups.

3.2. Error rate

Analysis of the error rate data revealed a significant main effect
of chart type, F(3.96, 391.81) = 63.16, p < 0.001, �2 = 0.390, no signif-
icant main effect of experience group, F(1, 99) = 1.78, p = 0.186, and
a significant interaction between chart type and chart experience
group, F(3.96, 391.81) = 3.40, p = 0.010, �2 = 0.030 (see Fig. 2 and
online Supplementary Material for pairwise comparisons between
charts). Simple effects tests revealed two significant differences
between the experience groups. The multiple parameter track-and-
trigger chart experienced participants made fewer errors than the
no track-and-trigger graphical chart experienced participants on
both their own chart, t(99) = −2.63, p = 0.010, Cohen’s d = −0.55, and
the no track-and-trigger graphical chart, t(99) = −2.09, p = 0.040,
Cohen’s d = −0.43.

3.3. Response time

For the response time data, there was a significant main effect
of chart type, F(2.83, 279.82) = 37.17, p < 0.001, �2 = 0.270, no sig-
nificant effect of experience group, F(1, 99) = 0.13, p = 0.723, and
a significant interaction between chart type and chart experience

group, F(2.83, 279.82) = 6.42, p < 0.001, �2 = 0.060 (see Fig. 2 and
online Supplementary Material for pairwise comparisons between
charts). Simple effects tests revealed one significant difference
between the groups. The multiple parameter track-and-trigger
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Table 3
Key design characteristics of the six charts used in the study, and the chart habitually used by the no track-and-trigger graphical chart experience group.

Key design
characteristics

Adult Deterioration
Detection System with
systolic blood pressure
table (Fig. 1A)

Adult Deterioration
Detection System
without systolic blood
pressure table (Fig. 1B)

Multiple parameter
track-and-trigger chart
(Fig. 1C)

Single parameter
track-and-trigger chart

No track-and-trigger
graphical chart
(Fig. 1D)

No track-and-trigger
numerical chart

Chart used by the no
track-and-trigger
graphical chart
experience group

Paper size and
sidedness

A3, double-sided A3, double-sided A4, double-sided A3, double-sided A3, double-sided A4, single-sided A4, double-sided

Page  orientation Landscape Landscape Portrait Landscape Landscape Portrait Portrait

Display format of vital
signs

All observations are
recorded graphically,
except pain

All observations are
recorded graphically,
except pain

All observations are
recorded graphically,
except oxygen delivery
and pain

All observations are
recorded graphically
except oxygen delivery
and pain

Temperature, blood
pressure and heart rate
are recorded
graphically (all other
vital signs are
tabulated)

All observations are
tabulated

Temperature, blood
pressure, heart rate
and respirations are
recorded graphically

Use  of
track-and-trigger
systems

Single and multiple
parameter
track-and-trigger
systems integrated into
the observations area

Single and multiple
parameter
track-and-trigger
systems integrated into
the observations area

Multiple parameter
track-and-trigger
system integrated into
the observations area.
Written emergency call
criteria

Single parameter
track-and-trigger
system integrated into
the observations area

No integrated
track-and-trigger
system. Written
emergency call criteria

No integrated
track-and-trigger
system or written
emergency call criteria

No integrated
track-and-trigger
system or written
emergency call criteria

Use  of colour to signal
abnormalities

Different bandings of
colour (based on the
severity of
abnormality) are used
to score vital signs.
Purple bands are used
indicate that an
emergency call should
be placed immediately

Different bandings of
colour (based on the
severity of
abnormality) are used
to score vital signs.
Purple bands are used
indicate that an
emergency call should
be placed immediately

Different bandings of
colour (based on the
severity of
abnormality) are used
to score vital signs

Two  bandings of colour
(yellow and red)
denote different levels
of abnormality,
indicating what action
should be taken

Colour is not used to
signal abnormalities

Colour is not used to
signal abnormalities

Colour is not used to
signal abnormalities

Presentation of blood
pressure and heart
rate

Presented as separate
plots on separate
graphs

Presented as separate
plots on separate
graphs

Presented as
overlapping plots on
the same graph using
the same axes

Presented as separate
plots on separate
graphs

Presented as
overlapping plots on
the same graph using
the same axes

Presented as separate
plots on separate
graphs

Presented as
overlapping plots on
the same graph using
the same axes

General  process for
detecting abnormal
observations (for
vital signs common
to all charts used in
the study)

For all vital signs
except blood pressure
and pain, observations
plotted on coloured
areas are abnormal. For
blood pressure, the
user must compare the
observations with the
look-up table
immediately to the
right. For pain, the user
must compare the
observations with
clinical criteria stored
in memory

For all vital signs
except pain,
observations plotted
on coloured areas are
abnormal. For pain, the
user must compare the
observations with
clinical criteria stored
in memory

For all vital signs
except blood pressure,
oxygen delivery and
pain, observations
plotted on coloured
areas are abnormal. For
blood pressure, the
user must ignore the
coloured areas (which
relate to heart rate)
and compare the
observations with the
look-up table overleaf.
For oxygen delivery
and pain, the user must
compare the
observations with
clinical criteria stored
in memory

For all vital signs
except oxygen delivery
and pain, observations
plotted on coloured
areas are abnormal. For
oxygen delivery and
pain, the user must
compare the
observations with
clinical criteria stored
in memory

For all vital signs, the
user must compare the
observations with
clinical criteria stored
in memory

For all vital signs, the
user must compare the
observations with
clinical criteria stored
in memory

For all vital signs, the
user must compare the
observations with
clinical criteria stored
in memory
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Fig. 1. Charts relevant to the hypotheses: the ADDS chart with systolic blood pressure table (inside pages only) (A); the ADDS chart without systolic blood pressure table
(inside  pages only) (B); the multiple parameter track-and-trigger chart (front and back; de-identified) (C); and the no track-and-trigger graphical chart (inside pages only;
de-identified) (D).
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Fig. 1. (continued.
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Fig. 2. Error rates (A) and response times (B) for detecting abnormal observations on the six charts, arranged by experience group. Error bars indicate 95% confidence intervals.
Within each group, different letters indicate significant differences at the 5% level using the Bonferroni-Holm correction.
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Table 4
Participant characteristics. Values are mean (SD) or percentage (n).

Variable Experience group

Multiple parameter track-and-trigger
chart experienced participants (n = 64)

No track-and-trigger graphical chart
experienced participants (n = 37)

Age in years 40.17 (12.21) 37.35 (9.98)

Gender Female 82.8% (53) 86.5% (32)
Male 17.2% (11) 13.5% (5)

Years registered 15.37 (12.21) 13.46 (10.25)

Occupation Doctor 1.6% (1) 5.4% (2)
Nurse 98.4% (63) 94.6% (35)

Work area Ward 59.4% (38) 40.5% (15)
Emergency 4.7% (3) 13.5% (5)
Theatre 3.1% (2) –
ICU 14.1% (9) 16.2% (6)
Multiple areas 7.8% (5) 5.4% (2)
Other 10.9% (7) 24.3% (9)

Frequency of observation chart use More than once a day 82.8% (53) 75.7% (28)
Once a day 3.1% (2) 13.5% (5)
More than once a week, but
less than once a day

10.9% (7) 5.4% (2)

More than once a month, but
less than once a week

– 2.7% (1)

Less than once a month 3.1% (2) 2.7% (1)

Frequency of recording information in
observation charts

More than once a day 75.0% (48) 78.4% (29)
Once a day 6.3% (4) –
More than once a week, but
less than once a day

4.7% (3) 2.7% (1)

Once a week 3.1% (2) 2.7% (1)
More than once a month, but
less than once a week

– 5.4% (2)

Less than once a month 4.7% (3) 5.4% (2)
Not applicable 6.3% (4) 5.4% (2)

Training received in observation chart
usea

None – 16.2% (6)
Read the instructions 25.0% (16) 24.3% (9)
Informal (e.g., by co-worker) 34.4% (22) 62.2% (23)
Formal (e.g., in-service or
workshop)

89.1% (57) 29.7% (11)
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a For this question, participants could select more than one form of training.

hart experienced participants responded faster than the no track-
nd-trigger graphical chart experienced participants on their own
hart, t(99) = −2.16, p = 0.033, Cohen’s d = −0.45.

. Discussion

In line with the prediction that human factors design would
utweigh health professionals’ prior experience with a particu-
ar observation chart (Hypothesis 1), both chart experience groups

ade fewer errors and responded more quickly when using the
DDS rather than the other designs, including the charts that they
ere highly experienced in using. Since the ADDS out-performed

ll other charts on both metrics, a speed–accuracy trade-off cannot
ccount for its success on either measure. Compared with the best-
erforming ADDS chart, the multiple parameter track-and-trigger
hart yielded around 1.6 times as many errors by experienced users.
ikewise, the no track-and-trigger graphical chart yielded around
.4 times as many errors by participants experienced with a simi-

ar chart. These are large effects that, in practice, would be likely to
nfluence the appropriate and timely detection of patient deterio-

ation.

Nevertheless, the study also yielded some evidence of the
enefits of experience with a particular chart. When using the
ultiple parameter track-and-trigger chart, participants with prior
1.6% (1) –

experience were both faster and more accurate than their
counterparts in the no track-and-trigger graphical chart group.
Unexpectedly, they were also more accurate in their ability to
recognise abnormal patient observations on the no track-and-
trigger graphical chart. It is hypothesised that this performance
advantage may  stem from The Canberra Hospital’s interdisciplinary
staff education program, which explicitly aims to enhance under-
standing of patient deterioration and the significance of abnormal
observations.13 Over 89% of participants experienced with the
multiple parameter track-and-trigger chart reported receiving this
training which, in concert with the re-design of their observation
chart (into its current form) and the implementation of a med-
ical response system, appears to have improved the process of
recognising clinical deterioration in their hospital.4 In compari-
son, only 29% of no track-and-trigger graphical chart experienced
participants reported receiving any type of formal chart training.
However, future studies examining the effects of chart training on
user performance would be required to test our hypothesis directly.

One limitation of the current study is that the design of the no
track-and-trigger graphical chart differed slightly from that of the

chart routinely used by participants from the Mt  Isa Base and Logan
hospitals. However, it was  reasoned that the design differences
between the two  charts (e.g., paper size, presentation of respiratory
rate, inclusion of written emergency call criteria on the reverse; see
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able 3) were not substantial enough to significantly disadvantage
hese participants, and were trivial in comparison to the design
ifferences between either chart and the ADDS charts.

The results of the current study suggest that the performance
enefits associated with human factors designed observation
harts can outweigh the potential negative effects of abandoning
nd replacing a chart that is highly familiar to health profession-
ls in an institution. Rather than disadvantage staff, the findings of
reece et al.1 and the current study suggest that implementation
f the Adult Deterioration Detection System charts may  actually
ead to performance improvements, even in health professionals

hose prior chart experience is with a reasonably well-designed
hart3 (such as the multiple parameter track-and-trigger chart
sed in these studies). This finding is timely considering recent
overnment initiatives to develop and implement evidence-based
eneral adult observation charts.7 When a new best-practice chart
s introduced, one critical factor is whether it is accepted by the
linicians involved. If clinicians believe (even falsely so) that the
ew chart is inferior to the chart it is replacing, then this may  lead
o resistance to its use (resulting in problems with compliance, or
ven a failure to adopt the new chart at all). One potential driver
f such resistance could be the assumption that staff will perform
orse (at least, initially) on the new chart because of their exten-

ive experience with the pre-existing chart. Given that the results of
he present study suggest that this assumption may  be unfounded
at least in the contexts tested), one solution might be to find a
ay of effectively communicating these findings to clinicians. For

xample, this information could be embedded in training materials
ccompanying the introduction of the new chart.9

Although this study demonstrates that careful consideration of
bservation chart design can improve user performance, it is not
et known which specific design elements are responsible for this
enefit (because the charts examined in this study varied in a num-
er of ways). Though indicative findings suggest that (1) integrated
rack-and-trigger systems, (2) graphical observations (especially on
harts without track-and-trigger systems), and (3) grouped early
arning scores may  all be beneficial,1,2,4 an objective and system-

tic evaluation of specific chart features is required to determine
he unique contribution of these and other chart characteristics to
erformance.

. Conclusion

In this study, health professionals performed better on novel
ell-designed charts, developed using human factors principles,

han on the chart that they were experienced in using. Although
here was some evidence that experience with a particular chart
esign can improve performance, the results also suggest that such
erformance increments do not adequately compensate for perfor-
ance deficits attributable to chart designers’ failure to effectively
pply human factors principles to their designs. At least in the
ontexts examined, superior observation chart design appears to
rump familiarity. Hence, hospitals motivated to improve the detec-
ion of patient deterioration should implement charts that have

1
1

tion 84 (2013) 657– 665 665

been designed from a human factors perspective and empirically
evaluated through behavioural experimentation or alternative
techniques that yield objective evidence.9
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