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Aim 
To test whether changes in clinical physiological 
parameters in at-risk patients can be used to develop 
a multi-factor scoring system that is able to allow 
early recognition of critical illness in acute medical 
admissions. 
 
Project outline/methodology 
We recruited patients from Acute Medical Admissions 
Unit and Respiratory Unit, some of whom stayed in 
these units and were discharged to the ward and 
others that were moved to intensive care due to 
clinical deterioration. After exploration and basic 
summaries of the data we performed complex 
statistical analysis to identify differences between the 
groups in terms of the patients basic physiology 
(such as heart rate). Differences between the groups 
were examined and a type of analysis that allows you 
to understand the sensitivity and specificity of the 
functions were utilised (Receiver Operating 
Characteristic curve (ROC)). A function that is able to 
identify differences between the groups with high 
accuracy will demonstrate a ROC curve where the 
area under that curve will approach the value of 1; 
this is a good test. A poor test will have an area 
under the curve of 0.5. We also studied changes in 
the parameters with time leading up to intensive care 
admission to test whether this method added to the 
sensitivity and specificity of the functions. 
 
Key results 
Of the five main physiological parameters studied 
heart rate, respiratory rate and oxygen saturation 
were reasonably good discriminators between groups 
(AUC 0.73-0.84). Blood pressure (AUC 0.56) and 
temperature (AUC 0.44) were not good The analysis 
was able to identify functions with a very good ability 
to detect differences between groups. All of these 
functions are very good at predicting differences 
between groups (AUC 0.86-0.93). Most patients who 
went to intensive care had higher scores for these 
functions than ward patients in the hours before 
admission to intensive care using these functions i.e. 

the function could recognise these patients. Changes 
in parameters with time do not add significantly to 
the accuracy of the developed functions. 
 
Conclusions 
The results of this study are encouraging. We have 
tested existing scoring systems and developed 
functions and cut points and internally validated a 
previously developed function that identifies the 
deteriorating patient that require intensive care 
management in the hours before their referral to ICU 
through normal clinical pathways. This function is 
now entitled the Aberdeen WArning of Critical-illness 
Score (AWACS).  
  
What does this study add to the field? 
Early warning scoring systems are widely used in 
clinical practice but lack validation. Such scores, 
backed up with timely interventions, could offer 
marked improvement in care. This study has clearly 
demonstrated the sensitivities and specificities of 
AWACS for detecting the deteriorating patient in both 
surgical and medical environments. It also identifies 
the utility of existing simple early warning scores. 
 
Implications for practice or policy 
After validation, the resulting AWACS score could be 
utilised in other hospitals with the potential for 
considerable benefit in terms of patient outcomes 
and costs. Existing early warning scores seem to 
offer similarly high accuracies and benefits. 
 
Where to next? 
We now intend to externally validate AWACS in 
another cohort of acute admissions from another 
hospital. 
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