
Changing Case Order to Optimise Patterns of 
Performance in Screening (CO-OPS) 

Background 

 Breast cancer screening detects 8.6 cancers per 
thousand women screened in the UK. However, 2.9 
cancers per thousand women are detected 
between screening rounds in screened women, 
either due to cancers growing between screenings, 
or cancers missed at screening.  

 An additional 3.3% of women in the UK experience 
false-positive (“false alarm”) recalls at each 
screening round. 

 Interpreting screening mammograms is a difficult, 
repetitive task. In similar visual search tasks, such 
as airport baggage screening, a ‘vigilance 
decrement’ (decreasing detection rates with time on 
a task) has been observed. 

 In the UK, two film readers independently examine 
each woman’s mammograms for signs of cancer. 

 This study measured whether a vigilance 
decrement in breast cancer screening exists, and 
whether changing the order in which cases are 
reviewed can increase cancer detection. 

What effect does changing the order for the second film 
reader of batches of screening mammograms have on 

rates of breast cancer detection? 
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What is NIHR CLAHRC  
West Midlands?  

The Collaboration for Leadership in 
Applied Health Research and Care 
(CLAHRC) is a partnership between 
universities (Birmingham, Warwick, 
Keele and Aston) and a number of 
health and social care organisations in 
the West Midlands. We are funded by 
the National Institute for Health 
Research with a mission to undertake 
high-quality applied health research 
focused on the needs of patients to 
improve health services locally and 
beyond. For further information, visit:  

www.clahrc-wm.nihr.ac.uk  

The research is funded by the National 
Institute for Health Research. The views 

expressed are those of the author and not 
necessarily those of the NHS, the NIHR or 

the Department of Health. 

Findings: 

 This one-year trial involved 46 breast screening 
centres using digital mammography, and randomized 
1.2 million women in batches of approx. 35 to either 
intervention or control groups. 

 The intervention group involved two readers reviewing 
the batch in the opposite order to each other - one 
forward, one in reverse. In the control group, readers 
reviewed the batch in the same order as one another. 

 The results revealed that the intervention did not affect 
the overall cancer detection rate, recall rate or 
disagreement rate (where the two readers disagree on 
whether recall is required).  

 However, further analysis showed that cancer 
detection rate did not change with time on task, but 
recall rate decreased. 

 These results were unexpected and contradict 
previous research on the vigilance decrement in other 
fields. 

 Possible explanations could be that the experienced 
specialists in this study are less prone to a vigilance 
decrement, or the vigilance decrement phenomenon 
may be associated with an increase in recall threshold 
rather than a reduction in performance.  

Recommendations for Practice 

For individual readers, recall rate 
decreased with time spent on 
task for up to 60 cases, with no 
concurrent change in cancer 
detection rate. Therefore, the 
authors have suggested that 
examining cases in batches of up 
to 60 is likely to be beneficial. 
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