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Aim 
A small proportion of people in Scotland carry genetic 
mutations that mean they are at very high risk of 
developing certain diseases. Cascade genetic testing 
provides a way of identifying these people. This 
strategy involves identifying a mutation in one 
person, usually someone who has developed disease, 
and then systematically tracing it through their 
family. The overall aim of this project was to evaluate 
cascade genetic testing by developing a computer 
model of this complex process. 
 
Project Outline/Methodology 
A computer model system was developed which 
comprised two computer models: 
1. A Genetic Population Model, which simulates 
the population of Scotland, and the way in which 
disease-causing mutations are inherited. 
2. A Cascade Genetic Testing Model, which uses 
the simulated populations to evaluate the usefulness 
of cascade genetic testing in various circumstances. 
 
The model system forms a unique and flexible tool 
for studying the inheritance of disease-causing 
mutations. Cascade genetic testing for mismatch 
repair genes, which confer a high risk of developing 
colorectal cancer, was used by way of illustration. 
Our simulations were based on applying cascade 
genetic screening over 20 years, using colorectal 
cancer cases <55 years old as a starting point. 
 
Key Results 
Results suggested that using cascade genetic 
screening approximately 545 mismatch repair gene 
mutation carriers could be identified. This represents 
about 40% of all carriers in Scotland. The majority of 
these carriers would be detected before they develop 
disease, suggesting that cascade genetic testing 
could be a valuable approach to preventing disease in 
this small but important population sub-group. 
However, the model suggests that if the proportion of 
cases that could be offered testing (ascertainment 
rate), and/or the proportion who agreed to testing 
(acceptance rate), was less than 100%, the 
effectiveness of cascade genetic testing would be 

greatly reduced. Assuming more realistic rates, 
approximately 257 carriers are likely to be identified 
over 20 years, of which less than half are likely to be 
disease-free. The prevalence of mismatch repair gene 
mutations was shown to be another crucial factor.  
 
Cascade genetic testing was found to be relatively 
efficient. Although a large number of genetic tests 
would have to be carried out, it compares very 
favourably with other approaches.  
 
Simulations also showed that cascade genetic testing 
could in theory be a useful means of identifying 
carriers of BRCA1 and BRCA2 mutations, which cause 
a subset of cases of breast and ovarian cancer.  
 
Conclusions 
Cascade genetic testing can potentially be used to 
identify carriers of disease causing mutations in 
certain circumstances. However, in practice the 
effectiveness and efficiency of this strategy is highly 
dependent on ascertainment and acceptance rates. 
 
What does this study add to the field? 
By developing and applying a novel research tool for 
studying cascade genetic testing, this study has 
provided an insight into the use of this strategy.  
 
Implications for Practice or Policy 
The findings from this project can be used directly to 
inform decisions about the appropriate use of 
cascade genetic testing in practice. The flexibility of 
the model system means that this tool can be used to 
provide valuable data on the likely outcomes of 
cascade genetic testing in a wide variety of situations 
of clinical and public health relavance. 
 
Where to next? 
Further development of the model system would 
harness the huge potential of this tool to facilitate 
studies aimed at harnessing genetic knowledge and 
translating it into public health benefits. 
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