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The challenge of perioperative care: 

Surgeons treating the patient as a whole! 

• People on average have 4 
operations in their lifetime 

• Surgery is a high risk 
intervention 

• Surgeons are putting 
increasing emphasis on 
improving outcomes for 
patients and efficiency in 
addition to the technical 
aspects of the operation itself 
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The value of surgery 

• Patients need to be informed 
of the value of surgery for 
them 

• We need to be able to better 
monitor and assess patients 
in order to be able to provide 
individualistic profiles of the 
benefits and risks of surgery 
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The clinical problem: preoperative care 

• The preoperative period 
offers a golden opportunity 
to prepare patients for 
surgery. To do this we need to 
know their risk for surgery 
and how to lower them 
before surgery 
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Existing solutions 

• Preoperative assessment 

• Nurse / doctor led clinic 

• Questionnaires 

• Blood tests 

• Imaging investigations 

• Cardiopulmonary Exercise Testing and other specialist 

investigations 

• Postoperative care 

• Enhanced recovery program 

• Postoperative rehabilitation 

• Continued care in the community 

• Assessment of Patient Reported Outcome Measures (PROMS) 



New Ideas 
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Collaboration with McLaren Applied Technologies 
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Activity Monitoring using Accelerometers 
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Preoperative Assessment: Cardiopulmonary Exercise Testing 

(CPET) 

• Cycling test conducted by 

anaesthetist 

• Assessment of functional reserve 

• Main end-points measured are 

anaerobic threshold (AT) and peak 

oxygen consumption (Peak VO2) 
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Postoperative recovery 



Our Research 
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Our research 

• Clinical feasibility study of 50 patients  

• Conducted at Oxford University Hospitals 

• Undergoing major elective surgery and cardiopulmonary 

exercise testing (CPET) as part of care 

• Also undergoing home activity monitoring for 3 days before and 

after the operation 

• Aims: 

• Explore activity monitoring parameters that reflect daily 

activity and have relation to functional reserve as 

measured by CPET 

• Assess whether activity monitoring can indicate patients at 

higher risk preoperatively 
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Results: Identification of activity parameters that are clinically 

useful 

• Rather than just using one summary measure for total activity in a day we have 
tried to delineate a number of summary parameters that correlate with clinically 
used standards of physiological fitness as measured during the cardiopulmonary 
exercise test 

• By using a combination of parameters including Mean Activity Score, Maximum 
Activity Score, variance of Activity Score, and percentages of time spent lying, 
stationary or active we can build a better understanding of a patient’s baseline 
fitness. 

• McLaren Applied Technologies have trained algorithms to be able to identify 
these periods of activity and inactivity as well as their relative intensities to be 
able to process large amounts of accelerometer data quickly and accurately. 
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Results 

 
Activity monitoring parameters can discriminate for those at higher risk for surgery based on 

CPET results 

Binary logistic regression analyses  

 
Identification of three activity parameters as 
covariates to predict for the dependent variable of VO2 
peak <15ml/kg/min showed an overall accuracy of 
83% (95% CI: 80% to 86%), with a sensitivity of 81% 
and specificity of 86% after cross-validation.  
 
Identification of three different activity parameters as 
covariates to predict for AT<11ml/kg/min had an 
overall accuracy of 80% (95% CI: 76% to 83%), with a 
sensitivity of 77% and specificity of 83% after cross-
validation. 
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Patient feedback 
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Patient interface 

• Making a hardware and software 
package that is acceptable and 
easy to use by patients without 
relying on need for a laptop or 
internet connection. 

• Easy to wear for long periods of 
time, and data is remotely 
accessible to the clinical and easy 
to interpret by the patient. 
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