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Executive Summary 

 

Paper-ōŀǎŜŘ ƻōǎŜǊǾŀǘƛƻƴ ŎƘŀǊǘǎ ŀǊŜ ǘƘŜ ǇǊƛƴŎƛǇŀƭ ƳŜŀƴǎ ƻŦ ƳƻƴƛǘƻǊƛƴƎ ŎƘŀƴƎŜǎ ǘƻ ǇŀǘƛŜƴǘǎΩ Ǿƛǘŀƭ 

signs. There is considerable variation in the design of observation charts 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 

Quality 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 principles. The first phase of this 

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 the charts. 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 

ŎƻƴǘǊƻƭ ŦƻǊ ŀ ǇŀǘƛŜƴǘΩǎ ǳǎǳŀƭ ōƭƻƻŘ ǇǊŜǎǎǳǊŜύ ŀǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ŦƻǳǊ ŜȄisting charts. This study 

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 in the initial 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 errors as the 

ADDS charts). The absolute error rates were considerable (ranging from 9.8% for one of the ADDS 

charts to 32.6% for the worst-performing chart, where 50% would be chance performance). 

 

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

study, the data was pre-recorded onto the charts). This report describes a second study focussed on 

data-recording errors, rather than decision errors. Participants recorded real patient data onto each 

of the six charts over an extended period in a simulated hospital ward, where they were given the 

task of monitoring six simulated patients (using a different chart for each patient)Φ 9ŀŎƘ ǇŀǘƛŜƴǘΩǎ 

Ǿƛǘŀƭ ǎƛƎƴǎ ǿŜǊŜ ǎƘƻǿƴ ƻƴ ŀ ŎƻƳǇǳǘŜǊ ŘƛǎǇƭŀȅ ōȅ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ōŜŘΦ ¢ƘŜ ǎƛƳǳƭation was carried out in 

as realistic an environment as possible, including low lighting and background noise distraction. 

Results demonstrated that, contrary to the first study, the simplest charts yielded the fewest errors 

(presumably because these charts involved simply transcribing numbers from the display rather than 

converting the numbers into a graph, etc.). The more complex charts yielded the highest number of 

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

errors. However the magnitude of the error rates was much smaller than in the first study: The 

worst-performing chart yielded 2.3% errors, while the best-performing chart yielded 0.2% errors. 

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

process of detecting abnormal vital signs. 

 



Recording patient data on six observation charts: An experimental comparison      

6 
 

We aggregated data from the two studies to determine the overall error rate for each chart, taking 

into account both errors in recording data and errors in detecting abnormal vital signs among 

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 two versions of the ADDS 

charts were associated with the fewest errors overall, 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 overall error 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 there appears to be a trade-off between the ease of recording 

data and the ease of detecting deterioration, given that the charts that yielded fewer errors on 

detecting abnormal vital signs tended to yield more errors when data was being recorded. However, 

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 results suggest that the ADDS charts represents an 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 level. The Australian Commission on Safety and Quality in 

Health Care (ACSQHC) Ƙŀǎ ƭŀǳƴŎƘŜŘ ŀ ƴŀǘƛƻƴŀƭ ǇǊƻƎǊŀƳ ŦƻǊ ΨRecognising and Responding to Clinical 

5ŜǘŜǊƛƻǊŀǘƛƻƴΩ (1). Lƴ ǇŀǊŀƭƭŜƭΣ vǳŜŜƴǎƭŀƴŘ IŜŀƭǘƘΩǎ tŀǘƛŜƴǘ {ŀŦŜǘȅ /ŜƴǘǊŜ has released a strategy 

options paper discussing gaps in the recognition and management of the deteriorating patient (2). 

 

/ƘŀƴƎŜǎ ƛƴ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ƻōǎŜǊǾŀǘƛƻƴǎ ƻǊ ΨǾƛǘŀƭ ǎƛƎƴǎΩ ŎƻƳƳƻƴƭȅ ǇǊŜŎŜŘŜ ǎŜǊƛƻǳǎ ŀŘǾŜǊǎŜ ŜǾŜƴǘǎ ǎǳŎƘ 

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 event (3, 5, 6, 9). This suggests that if deterioration is recognised early and 

appropropriately managed, then complications arising from delays could be reduced (e.g. morbidity, 

unexpected ICU admissions, extended length of stays in hospital), and some serious adverse events 

could potentially be avoided altogether (10-13). 

 

Paper-based observation charts are the principal means of recording and monitoring changes to 

ǇŀǘƛŜƴǘǎΩ Ǿƛǘŀƭ ǎƛƎƴǎΦ IƻǿŜǾŜǊΣ Ǿƛǘŀƭ ǎƛƎƴǎ ŀǊŜ ƴƻǘ ŀƭǿŀȅǎ ŎƻǊǊŜŎǘƭȅ ǊŜŎƻǊŘŜŘ ƻǊ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ŀŎǘŜŘ 

upon (3, 6, 9, 10, 14). 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 information. For 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 time-point, 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 recognise a deteriorating 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 or individual health service 

area level, resulting in a nationwide duplication of effort (10). 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 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 of 5 observation charts in use at a district general hospital (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. As a result, they designed and implemented a new chart incorporating a 
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track and trigger system. They found that there was a significant improvemenǘ ƛƴ ǎǘŀŦŦΩǎ ŀōƛƭƛǘȅ ǘƻ 

recognise deterioration (all detection rates over 90%), after the re-design and implementation 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% increase in detection). 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 gains in the frequency of recording vital signs, as well as decreasing unplanned ICU 

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

 

1.2 Background to the project  

 

This project was 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 principles. The 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 problems were identified in the observation charts. Usability problems 

ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ƻōǎŜǊǾŀǘƛƻƴ ŎƘŀǊǘǎΩ ǇŀƎŜ ƭŀȅƻǳǘΣ ƛƴŦƻǊƳŀǘƛƻƴ ƭŀȅƻǳǘΣ ǊŜŎƻǊŘƛƴƎ ƻŦ 

vital signs, integration of track and trigger systems, language and labelling, cognitive and memory 

load, use of fonts, use of colour, photocopying legibility, and night-time 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 charts (see reference 18 for full 

details). The chart was largely based on: (a) The Prince Charles Hospital chart (Brisbane, 

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

and (bύ ǘƘŜ /ƘƛƭŘǊŜƴΩǎ 9ŀǊƭȅ ²ŀǊƴƛƴƎ ¢ƻƻƭ ό/9²¢ύ ǇŀŜŘǊƛŀǘǊƛŎ ŎƘŀǊǘ ŘŜǾŜƭƻǇŜŘ ŀǘ wƻȅŀƭ /ƘƛƭŘǊŜƴΩǎ 

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 both recording 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. 

 

 The ADDS chart featured both a single parameter and a multiple parameter colour-coded 

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 

sign was outside a given range) had the advantage of simplicity of use. The multiple 

parameter system (in which vital signs were scored using a colour-coded key and scores 

ǿŜǊŜ ǎǳƳƳŜŘ ǘƻ ƎƛǾŜ ŀƴ ƻǾŜǊŀƭƭ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎƻƴŘƛǘƛƻƴύ ǿŀǎ ǇƻǘŜƴǘƛŀƭƭȅ more 
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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). 

 

 Chart colours were chosen such that colour density correlated with the extent to which the 

ǇŀǘƛŜƴǘΩǎ Ǿƛǘŀƭ ǎƛƎƴǎ ǿŜǊŜ ƻǳǘǎƛŘŜ ǘƘŜ ƴƻǊƳŀƭ ǊŀƴƎŜ όŀǇŀǊǘ ŦǊƻƳ ōŜƛƴƎ ŀƴ ƛƴǘǳƛǘƛǾŜ 

progression, this strategy would aid colour-blind users). 

 

 All information required for use (for example, the colour key, the medical emergency 

criteria, and the actions to 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). 

 

 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 deterioration were 

included on the chart. If additional information had been included, this less important 

ƛƴŦƻǊƳŀǘƛƻƴ ǿƻǳƭŘ ǇƻǘŜƴǘƛŀƭƭȅ ŎƻƳǇŜǘŜ ǿƛǘƘ ǘƘŜ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ǳǎŜǊΩǎ 

attention. 

 

 Each vital sign 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 graph area 

(increasing visual clutter, and potentially making deterioration harder to detect). 

 

 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. 

 

 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 modifications to vital sign thresholds. This information was placed 

so that it would be in view when a user first picked up the chart. 

1.4 Detecting 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 observations were normal or abnormal. We compared performance 

on six charts (two versions of the ADDS chart and four existing charts). Novices (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 the physiological data on the charts as 
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άƴƻǊƳŀƭέ ƻǊ άŀōƴƻǊƳŀƭέ όǘƘŜȅ ǿŜǊŜ ƳŀŘŜ ǘƻ ƳŜƳƻǊƛse the normal ranges for each vital sign). Error 

rates (the proportion of trials where participants made an incorrect normal/abnormal judgement) 

and response time (the time to read the chart and make the judgement) were measured. 

 

Results indicated that chart 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 difference between novices and health 

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

ƳŀƪƛƴƎ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴǎ ŦƻǊ ǘƘŜ ŎƘŀǊǘǎ ǊŀǘŜŘ ŀǎ άŀǾŜǊŀƎŜέ ŀƴŘ άǇƻƻǊέΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ 

difference between doctors and nurses on either of the two performance measures for any of the 

charts. 

  

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

ŎƘŀǊǘ ǳǎŜǊǎΩ ŘŜŎƛǎƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǇŀǘƛŜƴǘǎΩ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǘƛƳŜ ƛǘ ǘŀƪŜǎ ǘƻ ƳŀƪŜ ǎǳŎƘ 

decisions. It appeared that the ADDS chart was substantially better than other currently available 

charts in this regard. 

 

1.5 Rationale for the current study 

 

While the previous study investigated errors made when interpreting observations that were already 

recorded onto a chart, errors can also be made at other stages in the process. 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 signs may not be the best charts for minimising 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 present study was designed to measure errors made when recording observations onto charts 

ǳƴŘŜǊ ǎƛƳǳƭŀǘŜŘ ƘƻǎǇƛǘŀƭ ǿŀǊŘ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ǎŀƳŜ ǎƛȄ ŎƘŀǊǘǎ ǳǎŜŘ ƛƴ ǘƘŜ άŘŜǘŜŎǘƛƴƎ ŀōƴƻǊƳŀƭ Ǿƛǘŀƭ 

ǎƛƎƴǎέ ǎǘǳŘȅ ǿŜǊŜ ŎƻƳǇŀǊŜŘΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜŘ ǘǿƻ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ !55{ ŎƘŀǊǘ ŀƴŘ four existing charts 

that were chosen on the basis of ratings from the heuristic analysis: two of these charts were rated 

ŀǎ άwell designedέΣ ƻƴŜ ŎƘŀǊǘ ǿŀǎ ǊŀǘŜŘ ŀǎ άŀǾŜǊŀƎŜέΣ ŀƴŘ ƻƴŜ ŎƘŀǊǘ ǿŀǎ ǊŀǘŜŘ ŀǎ άǇƻƻǊέΦ 

 

The experiment required both novices (individuals unfamiliar with using patient charts) and health 

professionals 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 

hypothesized, in constrast to findings from the previous experiment, that the simpler charts might 

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

charts tended to be geared towards improving the detection of patient deterioration. This was often 

at the cost of greater effort when the data were recorded. For example, the more complex charts 

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. However, we 
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nonetheless predicted that, among the more complex charts, those classified as being better 

designed in the heuristic analysis would yield fewer errors in recording data. 

 

It was possible that the findings of this experiment could overturn the recommendations made 

following the previous experiment (i.e. that the ADDS chart is better than other existing charts). For 

instance, if the simple numerical chart yielded substantially fewer errors than the most complex 

charts, then this could, in principle, compensate completely for the higher error rate associated with 

that chart in detecting deterioration. 

 

We also compared the performance of the novices with the health professionals (for example, it 

could be that different chart designs favoured different groups) 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 and B). The first version included a 

systolic blood pressure ǘŀōƭŜ ǘƻ ŀƭƭƻǿ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǳǎǳŀƭ ǎȅǎǘƻƭƛŎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǘƻ ōŜ ǘŀƪŜƴ ƛƴǘƻ 

account when deciding the normal range for this vital sign. The second version did not have this 

table, and instead the normal ǊŀƴƎŜ ǿŀǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǳǎǳŀƭ ǎȅǎǘƻƭƛŎ 

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 accurate decision as to whether a paǘƛŜƴǘΩǎ 

blood pressure was abnormal or not. Note that a minor improvement was made to the first version 

of the ADDS chart which had not been implemented at the time that the detecting abnormal vital 

signs study was conducted. Several bold horizontal lines were added to the systolic blood pressure 

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

 

¢ǿƻ ŜȄƛǎǘƛƴƎ ŎƘŀǊǘǎ ǊŀǘŜŘ ŀǎ άwell designedέ ƛƴ ǘƘŜ ƘŜǳǊƛǎǘƛŎ ŀƴŀƭȅǎƛǎ 

Two charts were chosen because they were rated ŀǎ άwell designedέ ŀƴŘ ǿŜǊŜ ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ 

widely used in 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 system, 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 its normal range, 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 this system, 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 

ǇǊƻǾƛŘŜ ŀ ǎƛƴƎƭŜ ƴǳƳōŜǊ ǎǳƳƳŀǊƛȊƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƻǾŜǊŀƭƭ ŎƻƴŘƛǘƛƻƴΦ ¢Ƙƛǎ ǎŎƻǊŜ ǿŀǎ ǳǎŜŘ ǘƻ 

determine the action that should be taken. The second chart (unlike the first) also used a systolic 

ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǘŀōƭŜ ǘƻ ŀƭƭƻǿ ŀ ǇŀǘƛŜƴǘΩǎ ǳǎǳŀƭ ǎȅǎǘƻƭƛŎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǘƻ ōŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘΦ 

 

 

hƴŜ ŎƘŀǊǘ ǊŀǘŜŘ ŀǎ άŀǾŜǊŀƎŜέ ƛƴ ǘƘŜ ƘŜǳǊƛǎǘƛŎ ŀƴŀƭȅǎƛǎ 
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hƴŜ ŎƘŀǊǘ ǿŀǎ ŎƘƻǎŜƴ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀ ŎƘŀǊǘ ƻŦ άŀǾŜǊŀƎŜέ ǉǳŀƭƛǘȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƘŜǳǊƛǎǘƛŎ ŀƴŀƭȅǎƛǎ 

(the chart can be viewed in Appendix E). The chart was monochrome and did not have a track and 

trigger system. Three of the key vital signs were graphed (the rest were represented numerically). 

 

hƴŜ ŎƘŀǊǘ ǊŀǘŜŘ ŀǎ άǇƻƻǊέ ƛƴ ǘƘŜ ƘŜǳǊƛǎǘƛŎ ŀƴŀƭȅǎƛǎ 

hƴŜ ŎƘŀǊǘ ǿŀǎ ŎƘƻǎŜƴ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀ ŎƘŀǊǘ ƻŦ άǇƻƻǊέ ǉǳŀƭƛǘȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƘŜǳǊƛǎǘƛŎ ŀƴŀƭȅǎƛǎ όǘƘŜ 

chart can be viewed in Appendix F). The chart was navy and light blue and 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 ward (see Figure 4) containing six beds, each with 

a medical mannequin (the simulated patient) and a computer displaying vital signs data (see Figure 

3). During one experimental session, up to seven participants (either novices or health professionals) 

were tested at once. The participants played the role of nurses and were given the job of monitoring 

the vital signs of the six patients. The seven participants rotated around the six beds (and one rest 

area), recording vital signs from the computer display next to each bed onto one of the paper 

observation charts being studied in the experiment. All participants used all six chart types (one for 

each of the patients under their care). Upon arriving at each bed, participants were given two 

minutes to record patient data displayed on the computer screen onto the given chart, before 

moving on to the next bed. The rotation continued until the data for eleven time points were 

recorded by each participant for all six patients. 

 

2.2 Participants 

 

A novice group (n = 34) and a professional group (n = 45) were recruited for the experiment. Novices 

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

participating in the study. Health professionals were recruited from staff of the Royal Brisbane and 

²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ ŀƴŘ ǿŜǊŜ ǇŀƛŘ Ϸнрл ŦƻǊ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƛƴ ǘƘŜ ǎǘǳŘȅΦ 

 

2.3 Materials 

 

The following materials were developed for use in this study. 

 

2.3.1. Questionnaire for novice participants 

Before the simulation, novice participants completed a questionnaire, asking for their age and sex as 

well as whether they had ever worked as a health professional, and whether they had ever used a 
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hospital observation chart before.  They were also given the Karolinska Sleepiness Scale, which is a 

9-point self-report scale of sleepiness ranging from 1 = extremely alert to 9 = very sleepy, great effort 

to keep awake, fighting sleep. Note that there were other questions included that were not analysed 

in this report. See Appendix G for the full questionnaire. 

 

2.3.2. Questionnaire for health professionals 

Before the simulation, members of the health professionals group were asked to complete a 

questionnaire that asked for their occupation (nurse/doctor/other) and further details about their 

nursing or medical role, including how many years they had been registered. They were also asked 

to record their age and sex and were also given the Karolinska Sleepiness Scale, described above.  

Note that there were other questions included that were not analysed as part of 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 Horswill, m.horswill@psy.uq.edu.au, 

for further information). 

 

Background video: The first video covered background information required to participate in the 

simulation. Note that this video was different from ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ǾƛŘŜƻ ǳǎŜŘ ƛƴ ǘƘŜ άŘŜǘŜŎǘƛƴƎ 

abnormaƭ Ǿƛǘŀƭ ǎƛƎƴǎέ ǎǘǳŘȅΦ ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴ όǘƻ ŀŎŎǳǊŀǘŜƭȅ ǊŜŎƻǊŘ ƻōǎŜǊǾŀǘƛƻƴǎ ƻƴ 

several observation charts) was explained. Participants were told that they 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 vital signs for a simulated patient). They were told that 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 rate, temperature, 

consciousness, and pain). Note that, unlike in ǘƘŜ άŘŜǘŜŎǘƛƴƎ ŀōƴƻǊƳŀƭ Ǿƛǘŀƭ ǎƛƎƴǎέ ǎǘǳŘȅΣ ǘƘŜ 

different vital signs were not explained because there were no participants without a medical or 

nursing background (all the novices in this study were medical 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 mock-up of the medical monitor). The procedure for 

learning and practicing how to record data onto each of the different types of charts was explained 

next. For each chart-type, participants would be shown a 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 up the relevant laminated practice charts (which had two set of observations 

already filled in), and to complete another set of observations as displayed on the screen on a mock-

up of the medical monitor. Once they had finished recording these observations, another screen 

showed participants what the completed chart should look like, and participants were given the 

opportunity to correct any errors (see Figure 1, panel 4). 
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Figure 1: Four screen shots from the background information video, depicting (1) a participant 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 practice data filled in correctly, to allow participants to check for errors. 

 

Training in using each of the six charts: Five 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 consisted of videos and practice schedules. The videos described how 

to record data onto each chart and how to interpret the charts, including explanations of cut-off 

scores or early warning scores, as appropriate. Custom software was used to display the training 

materials.  

 

After the video for each chart was played, participants 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 participants 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 required to record 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 observations against 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 a different random order to 

each participant to avoid favouring some charts over others (for example, if one chart was always 

presented first or last then it might receive an undue advantage due to primacy or recency effects).  

 

 

 
Figure 2: Screen shots taken from the ADDS chart training video, where the different aspects of the 

chart are highlighted while being explained by a voiceover. 

 

Simulation instructions video: This video described the procedure to be used in the experiment (see 

Figure 3 for screen shots). 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 patients on each circuit of the ward. They were told 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 dimmed and that background 

noise would be played to approximate the conditions that might be experienced when working in a 

real ward. Participants were instructed not to talk during the simulation, and were told that each 

circuit of the ward would include a two minute break at a rest station during which they could help 

themselves to refreshments or leave the room to go 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 their name on it and 

return to the side of the bed where the laptop that would display the vital signs was located. 

Participants were allowed to sit or stand to record the data. The laptop screen at this stage would 
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ŘƛǎǇƭŀȅ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƴŀƳŜ ƛƴ ƭŀǊƎŜ ŦƻƴǘΦ They were then instructed to place their hand on the 

forward edge of the laptop keyboard. When all participants were ready, the lead researcher would 

Ŏŀƭƭ ƻǳǘ άwŜŀŘȅΣ ǎŜǘΣ ƎƻΗέ ŀƴŘ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƻǳƭŘ ǘƘŜƴ ǇǊŜǎǎ ǘƘŜ ǎǇŀŎŜ ōŀǊ ŀǎ ǉǳƛŎƪƭȅ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ 

display the patient data for that trial, before opening their folder to begin recording data on the 

chart within. Participants were told always to use the pen hanging on a lanyard around their neck 

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

within the allotted two minutes, together with any early warning scores, including the total scores if 

relevant. Participants were also instructed to record the time, using either a clock positioned next to 

the laptop or their own watch. The two minute time progress bar at the bottom of the computer 

screen was also explained.  

 

Participants were informed that after two minutes had elapsed, the 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 scale on a separate piece of paper, which 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 applicable), moving around the ward in a clockwise direction (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 so on). Finally, participants were 

told that, when they had completed a full circuit of the ward and returned to the first patient that 

they had encountered, the vital signs for this patient would have changed and that they were to 

record the new data at ǘƘŜ ƴŜȄǘ ǘƛƳŜ Ǉƻƛƴǘ ƻƴ ǘƘŀǘ ǇŀǘƛŜƴǘΩǎ ŎƘŀǊǘΦ 
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Panel 1: Schematic view of simulation suite  Panel 2: Participant at bed 

 
Panel 3: Participant at the rest station  Panel 4: Participant finding folder 

 
Panel 5: Participant retrieving folder   Panel 6: Participant ready for trial 

 

 
Panel 7: Participant beginning trial Panel 8: Simulated vital signs display 






























































































