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1. Background to the project  
 

The Adult Deterioration Detection System (ADDS) observation chart described in this short report 

was developed as part of a research project carried out at The University of Queensland for 

Queensland Health and the Australian Commission on Safety and Quality in Health Care (ACSQHC). 

The aim of the project was 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.  

 

Phase 1. Heuristic analysis of 25 observation charts 

 

The initial phase of the project was a systematic usability evaluation of the quality and extent of 

design problems in 25 existing observation charts (1). A total of 1,189 usability problems were 

identified in the observation charts. Usability problems were identified as affecting the observation 

ŎƘŀǊǘǎΩ ǇŀƎŜ ƭŀȅƻǳǘΣ ƛƴŦƻǊƳŀǘƛƻƴ ƭŀȅƻǳǘ, recording of 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 (see Section 3) (1). 

 

Phase 2. Online survey of health professionals 

 

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

combining what were considered to be the best design features of existing charts. The ADDS chart 

was then ƛƴŎƭǳŘŜŘ ƛƴ ŀƴ ƻƴƭƛƴŜ ǎǳǊǾŜȅ ƻŦ ƘŜŀƭǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭǎΩ ƻǇƛƴƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ƻōǎŜǊǾŀǘƛƻƴ ŎƘŀǊǘǎ 

(2). As part of the survey, participants (N = 333) were asked to respond to 13 statements regarding 

the design of one of nine randomly assigned observation charts. The nine observation charts 

included the ADDS chart ŀƴŘ ŜƛƎƘǘ ƻōǎŜǊǾŀǘƛƻƴ ŎƘŀǊǘǎ ƻŦ άƎƻƻŘέΣ άŀǾŜǊŀƎŜέΣ ƻǊ άǇƻƻǊέ ŘŜǎƛƎƴ ǉǳŀƭƛǘȅ 

from the heuristic analysis. There was a statistically significant effect of chart type on the aggregated 

rating. Charts 7, 8, and 9 (collectively, the a priori άǇƻƻǊέ ǉǳŀƭƛǘȅ Ŏharts) were each rated as having a 

significantly poorer design compared to each of the other charts (collectively, the a priori άŀǾŜǊŀƎŜέ 

ŀƴŘ άƎƻƻŘέ ǉǳŀƭƛǘȅ ŎƘŀǊǘǎύΦ  

 

As a result of collecting data regarding the preferences of participants in the online survey, we made 

ǎƻƳŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǘŜǊƳǎ ǳǎŜŘ ƛƴ ƴŜǿ !55{ ŎƘŀǊǘΦ ²Ŝ ŎƘŀƴƎŜŘ Ψh2 5ŜƭƛǾŜǊȅΩ ǘƻ Ψh2 Cƭƻǿ wŀǘŜΩΣ ŀǎ 

Ψh2 Cƭƻǿ wŀǘŜΩ ǿŀǎ ǘƘŜ ǎŜŎƻƴŘ Ƴƻǎǘ ǇƻǇǳƭŀǊ ǘŜǊƳ ŀŦǘŜǊ Ψh2 [taΩ ŦƻǊ ǘƘŀǘ ƻōǎŜǊǾŀǘƛƻƴ όǿŜ ŘƛŘ ƴƻǘ 

ƛƴŎƭǳŘŜ Ψh2 [taΩ ŀǎ ǘƘƛǎ ǿƻǳƭŘ ƛƴǘǊƻŘǳŎŜ ŀ ƴŜǿ ŀƴŘ ǳƴƴŜŎŜǎǎŀǊȅ ŀōōǊŜǾƛŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ŎƘŀǊǘύΦ ²Ŝ 

ŎƘŀƴƎŜŘ Ψ¦ǊƛƴŜ ŦƻǊ п IƻǳǊǎΩ ǘƻ Ψп IƻǳǊ ¦ǊƛƴŜ hǳǘǇǳǘΩ ŀǎ ƛǘ ǿŀǎ ǘƘŜ Ƴƻǎǘ ǇƻǇǳƭŀǊ ǘŜǊƳ ŦƻǊ ǘƘŀǘ Ǿƛǘŀƭ 

ǎƛƎƴΦ ²Ŝ ŀƭǎƻ ŎƘŀƴƎŜŘ ΨtǳƭǎŜΩ ǘƻ ΨIŜŀǊǘ wŀǘŜΩ ŀǎ ǘƘŜ ŎƻƳōƛƴŜŘ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ΨIŜŀǊǘ wŀǘŜΩΣ ΨIwΩΣ ŀƴŘ 

ΨIΦwΦΩ ŜŎƭƛǇǎŜŘ ǘƘƻǎŜ ŦƻǊ ΨtǳƭǎŜΩ ŀƴŘ ΨtΩ όǿŜ ŘƛŘ ƴƻǘ ƛƴŎƭǳŘŜ ǘƘŜ ǎƛƴƎƭŜ Ƴƻǎǘ ǇƻǇǳƭŀǊ ǘŜǊƳΣ ΨIwΩΣ ŀǎ ǘƘƛǎ 

would introduce an unnecessary abbreviation into the chart). We kept other terms unchanged on 
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the ADDS chart as we generally preferenced using the full word over more popular abbreviations 

όƛΦŜΦ Ψ¢ŜƳǇŜǊŀǘǳǊŜΩΣ ƴƻǘ Ψ¢ŜƳǇΩύΦ  

 

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

design of the ADDS chart. First, participants expressed ŀ ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ άplotting the value [for a vital 

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

responses for abnormalityέ ŦƻǊ ōƻǘƘ ǊŜŎƻǊŘƛƴƎ ƻōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ ŘŜǘŜŎǘƛƴƎ ǇŀǘƛŜƴǘ ŘŜǘŜǊƛƻǊŀǘƛƻƴΦ !ƭƭ 

of the !55{ ŎƘŀǊǘΩǎ Ǿƛǘŀƭ ǎƛƎƴǎ ŀǊŜ ǇƭƻǘǘŜŘ ƛƴ ǘƘƛǎ ƳŀƴƴŜǊ όŜȄŎŜǇǘ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ [BP] on one version 

of the chart, for which users have to consult a look-ǳǇ ǘŀōƭŜύΦ {ŜŎƻƴŘΣ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŀƎƎǊŜƎŀǘŜŘ ǊŀǘƛƴƎ 

for the ADDS chart was no worse than that of any other chart (and significantly better than that of 

ǘƘŜ άǇƻƻǊέ ǉǳŀƭƛǘȅ ŎƘŀǊǘs), even though the ADDS chart could be argued to be radically different 

from many existing observation charts that participants may be familiar with. 

 

Phase 3. Behavioural experiments 

 

Detecting abnormal vital signs experiment    

This study involved an empirical comparison of six charts (two versions of the ADDS chart and four 

existing ƻōǎŜǊǾŀǘƛƻƴ ŎƘŀǊǘǎ ƻŦ άƎƻƻŘέΣ άŀǾŜǊŀƎŜέΣ ƻǊ άǇƻƻǊέ ŘŜǎƛƎƴ ǉǳŀƭƛǘȅ) (3).  Chart novices and 

health professionals (doctors and nurses) were recruited as participants. Each chart design was 

shown to each participant four times displaying different physiological data with one abnormal vital 

sign (e.g. a high systolic blood pressure), and four times displaying different normal physiological 

ŘŀǘŀΦ tŀǊǘƛŎƛǇŀƴǘǎ ƘŀŘ ǘƻ ŎƭŀǎǎƛŦȅ ǘƘŜ ǇƘȅǎƛƻƭƻƎƛŎŀƭ Řŀǘŀ ƻƴ ǘƘŜ ŎƘŀǊǘǎ ŀǎ άƴƻǊƳŀƭέ ƻǊ άŀōƴƻǊƳŀƭέ 

(after memorising the normal ranges for each vital sign). Error rates and response times were 

measured. 

  

Chart design was found to have 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.  

 

Recording patient data experiment    

Again, this study involved an empirical comparison of six charts (two versions of the ADDS chart and 

four existing ƻōǎŜǊǾŀǘƛƻƴ ŎƘŀǊǘǎ ƻŦ άƎƻƻŘέΣ άŀǾŜǊŀƎŜέΣ ƻǊ άǇƻƻǊέ ŘŜǎƛƎƴ ǉǳŀƭƛǘȅ) (4). Chart novices 

and health professionals were recruited as participants to record patient data onto the six charts in a 

simulated ward environment. Error rate was the main outcome of interest.  

 

Chart design was found to have a statistically significant effect on the numbers of errors committed 

while recording patient data, indicating that chart design influenced performance. The rank order of 

charts in terms of error rates was completely different from that in the previous experiment, where 

the best-performing chart in the current study (ǘƘŜ άǇƻƻǊέ ŘŜǎƛƎƴ ǉǳŀƭƛǘȅ chart) was the worst-

performing chart in the previous study, and the ADDS charts were ranked in fourth and fifth place 

rather than first and second place. This was presumably because the task of recording data onto the 

άǇƻƻǊέ ŎƘŀǊǘ simply involved the transposing of numbers directly from the simulated vital signs 
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display onto the chart. However, the error rates were substantially smaller than those found in the 

first experiment (0.2% to 2% errors vs. 10% to 33% errors, respectively). 

 

For the three charts that included multiple parameter track and trigger systems (the two versions of 

the ADDS chart and ƻƴŜ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ άƎƻƻŘέ ŘŜǎƛƎƴ-quality charts), there was the opportunity for 

participants to make additional errors when scoring these systems. The existing άƎƻƻŘέ chart 

performed significantly worse than the ADDS chart without the Systolic BP table but otherwise there 

were no significant differences between the charts for this measure. 

 

At the end of the experiment, participants were asked to nominate the chart that they liked using 

the best. Both groups of participants appeared to prefer the ADDS chart (especially the ADDS chart 

without the Systolic BP table) to the other charts, despite this chart being associated with higher 

data-recording errors than some of the existing charts. This would seem to suggest that individuals 

were taking more account of the ease of interpreting the data (at which the ADDS charts 

outperformed the other charts in the previous experiment), rather than the ease of recording data. 

 

2. Adult Deterioration Detection System (ADDS) chart  
 

2.1 Resources used to design the ADDS Chart 

 

The ADDS chart was largely based on:  

1. TƘŜ tǊƛƴŎŜ /ƘŀǊƭŜǎ IƻǎǇƛǘŀƭΩǎ (TPCH, Brisbane, Queensland) General Observation Chart, 

which in turn was based on: 

 The Canberra HƻǎǇƛǘŀƭΩǎ ό!ǳǎǘǊŀƭƛŀƴ /ŀǇƛǘŀƭ ¢ŜǊǊƛǘƻǊȅύ /ƻƳǇŀǎǎ DŜƴŜǊŀƭ hōŜǊǾŀǘƛƻƴ 

Chart 

2. The /ƘƛƭŘǊŜƴΩǎ 9ŀǊƭȅ ²ŀǊƴƛƴƎ ¢ƻƻƭ ό/9²¢ύ ǇŀŜŘǊƛŀǘǊƛŎ ŎƘŀǊǘ ŘŜǾŜƭƻǇŜŘ ŀǘ wƻȅŀƭ /ƘƛƭŘǊŜƴΩǎ 

Hospital (Brisbane, Queensland)  
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A Clincial Forms Design Officer (Information Division, Queensland Health) assessed drafts of the 

ADDS chart for compliance with the relevant standards (e.g. vǳŜŜƴǎƭŀƴŘ IŜŀƭǘƘΩǎ /ƭƛƴƛŎŀƭ CƻǊƳ 

Design Standard Guidelines) (5). 

 

The chart was developed according the usability principles specific to paper-based observation 

charts that were developed in the heuristic analysis (listed in Appendix B of that report and 

reproduced in Section 3 of this report) (1).  

 

2.2 Rationale for the design of the ADDS chart 

 

The ADDS chart was designed with the very specific aim of being a tool to detect patient 

deterioration, rather than being an all-encompassing general observation chart. Given that the 

project brief was to produce an evidence-based observation chart that prompted the recognition 

and appropriate management of patient deterioration, the focus on the chart was on presenting the 

most important vital signs for detecting deterioration in most patients in a user-friendly manner. 

We avoided the temptation to include additional observations as, from a human factors perspective, 

every additional piece of information included could potentially compete with the existing (and, 

ǇǊŜǎǳƳŀōƭȅΣ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘύ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǘƘŜ ǳǎŜǊΩǎ ŀǘǘŜƴǘƛƻƴΦ  

 

2.3 Design features of the ADDS chart 

 

The ADDS chart and incorporated the following features designed to minimise the design problems 

that might lead to human error in both recording and interpreting patient observations.  

 

Page layout 

· Only one mention of the facility name, relegated to the outside pages of the chart. The 

facility name is among the least important features of an observation chart with regards to 

detecting patient deterioration. 

· Only one instance of vertically-oriented text (see Figure 1). Vertically-oriented text takes 

longer for a user to read (6). 
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Figure 1. Yellow oval highlights the instance of vertically-oriented text 

 

Information layout 

· Information was displayed in decreasing order of importance. The most critical vital signs 

(e.g. Respiratory Rate) were placed towards the top-left of the page, as this is where users 

would look first (see Figure 2). Most existing charts did not follow this practice (1). 

 

 
Figure 2. Yellow rectangle highlights Respiratory Rate being placed towards the top-left of the page 

 

· Nine vital signs (Respiratory Rate, O2 Flow Rate, O2 Saturation, Blood Pressure, Heart Rate, 

Temperature, 4 Hour Urine Output, Consciousness, Increased Pain) are recorded on one half 

of an A3 page. 

· No irrelevant information is present on the inside pages of the chart (e.g. facility name, 

vǳŜŜƴǎƭŀƴŘ IŜŀƭǘƘ ƭƻƎƻΣ ŜǘŎΦύΦ .ȅ ΨƛǊǊŜƭŜǾŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴΩ ǿŜ ƳŜŀƴ ƛƴŦƻǊƳŀǘƛƻƴ ƛǊǊŜƭŜǾŀƴǘ ǘƻ 

detecting patient deterioration. 
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· Bold horizontal lines between vital signs provide visual separation between otherwise 

adjoining vital signs (see Figure 3). 

 

 
Figure 3. Yellow rectangle highlights bold horizontal line used to separate vital signs 

 

· Areas for writing text accommodate size 14 font  (e.g., the Systolic BP table and the outside 

pages of the chart). 

· Labels of the same level of importance are formatted the sameΣ ŜΦƎΦ ŀƭƭ ǘƘŜ Ǿƛǘŀƭ ǎƛƎƴǎΩ ƭŀōŜƭǎ 

are formatted the same, and all the ADDS Scores labels are formatted the same. 

· Chart can be used for 3 days (assuming 4-hourly monitoring). The average length of stay in 

hospital is 3.3 days, based on the most recent Australian statistics (7). The άNational 

Consensus Statement: Essential Elements for Recognising and Responding to Clinical 

Deteriorationέ produced by the Australian Commission for Safety and Quality in Health Care 

(hereafter referred to as the Consensus Statement) states that for the majority of patients 

observations should be taken at least once per 8 hour shift (8). 

 

Recording observations 

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

included on the chart. If additional information was included, this extra information would 

potentially compete with the existing information for a ǳǎŜǊΩǎ ŀǘǘŜƴǘƛƻƴΦ  

· The vital signs included in the chart include all of the physiological observations 

recommended in the Consensus Statement (8): respiratory rate, oxygen saturation, heart 

rate, blood pressure, temperature, and level of consciousness. Urine output was also 

included as it contributes to the ADDS score (note that urine output was present on the 

Compass/TPCH charts and was part of their scoring system, which was the basis for the 

ADDS scoring system). Oxygen flow rate was included as it may indicate deterioration in the 

respiratory system when oxygen saturation is still in the normal range (e.g. when the patient 

is receiving increasing amounts of oxygen to maintain their oxygen saturation). Note that 

this indicator was sourced from the CEWT chart. Pain was included because unrelenting pain 

has been implicated in several cases of undetected patient deterioration. 

· Each vital sign was presented as a separate graph (see Figure 4). 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 (this increased visual clutter which could make deterioration harder to 

detect). The Consensus Statement (8) states that observation charts should display 

information in a graphical format. 
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· Terms used for each vital sign were selected in part based on the preferences given by a 

large sample of health professionals in the online survey. Each label also specifies the unit of 

measurement, e.g. Temperature (C), and is formatted differently from the corresponding 

scale (i.e. larger font size and bold font). 

 

 
Figure 4. Each vital sign is presented as a separate graph 

 

· Scales were provided on both the left and right of each graph (see Figure 5) and bold vertical 

lines were placed every 3 columns (see Figure 6). These features were designed to minimise 

the chance of users entering data in or reading data from the wrong column or row. Scales 

being present on both the left and right of each graph also helps left-handed users to record 

observations without their hand covering the scale. 
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Figure 5. Yellow rectangle highlights scales on the left and right of each graph 

 

 
Figure 6. Yellow rectangle highlights bold vertical line used to prevent column shift 

 

· Values within the scale for each vital sign are mutually exclusive. 

· Consciousness is measured using the AVPU scale (see Figure 7). The AVPU scale seemed to 

be a simpler, less subjective, more behavioural measure of consciousness than other 

measures (ǎǳŎƘ ŀǎ Ψ{ŜŘŀǘƛƻƴ {ŎƻǊŜǎΩ, which involve ŀǎǎƛƎƴƛƴƎ ŘŜǎŎǊƛǇǘƻǊǎ ǎǳŎƘ ŀǎ άƳƛƭŘέΣ 

άƳƻŘŜǊŀǘŜέΣ ŜǘŎΦύ. ¢ƘŜ !±t¦ ǎŎŀƭŜΩǎ ǾŀƭƛŘƛǘȅ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ ŦƛƴŘƛƴƎ ǘƘŀǘ each AVPU 

category corresponds to a restricted range of Glasgow Coma Scale scores (9, 10). 

 

 
CƛƎǳǊŜ тΦ !±t¦ ǎŎŀƭŜ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ ƭŜǾŜƭ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎ 

 

· We created two versions of the ADDS charts. The first version included a Systolic BP table to 

allow the ǇŀǘƛŜƴǘΩǎ ǳǎǳŀƭ ǎȅǎǘƻƭƛŎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǘƻ ōŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ǿƘŜƴ ŘŜŎƛŘƛƴƎ ǘƘŜ 

scoring thresholds for this vital sign (see Appendix A for how to use the Systolic BP table). 
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This was based on tables included in the Compass and TPCH charts. The second version did 

not have this table; instead, the scoring thesholds were based on the assumption that the 

ǇŀǘƛŜƴǘΩǎ ǳǎǳŀƭ ǎȅǎǘƻƭƛŎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǿŀǎ мнл ƳƳIƎΦ ¢ƘŜ ǎŜŎƻƴŘ ǾŜǊǎƛƻƴ ǿŀǎ ǇƻǘŜƴǘƛŀƭƭȅ 

simpler to read than the first version, but the first version was likely to yield a more accurate 

decision as to whether ŀ ǇŀǘƛŜƴǘΩǎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǿŀǎ ŀōƴƻǊƳŀƭ ƻǊ ƴƻǘΦ  

 
Figure 8. Two versions of the ADDS chart, the top panel shows the version that included a Systolic BP 

table and the bottom panel shows the version in which blood pressure is in the same manner as the 

other vital signs 

 

Track and trigger systems 

· The Consensus Statement (8) states that observation charts should include a system for 

tracking changes in vital signs over time (i.e. thresholds for each individual vital sign or a 

system for combining individual thresholds). Consistent with this, the ADDS chart integrated 

both a single parameter (MET criteria) and a multiple parameter (ADDS scores) colour-coded 

track and trigger system to facilitate the detection of deterioration (note that the Consensus 

Statement did not specify what type of system should be used). The scoring system values 


























