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Abstract 

In the 1850s, Florence Nightingale revolutionised medical statistics by using visualisations to advocate 
for reform in battlefield hospitals. Over 170 years later, statisticians have access to vast amounts of 
data and increasingly complex analytical methods to make sense of them. Yet in rare-disease 
research, where data are often sparse, inconsistent, and incomplete, these standard statistical 
approaches cannot be applied. 

This presentation explores the challenges of characterising rare diseases with limited data. I will share 
insight from working with a dataset of 62 patients, derived from historical medical records, and 
describe how simple techniques, supported by visualisations, helped overcome key obstacles. 

The dataset was both unstructured and sparse, lacking standard endpoints or consistent timepoints. I 
will outline the strategies used to clean and organise the data, including the use of assumptions to infer 
missing information, and how visualisation played a critical role in validating these assumptions. I will 
also describe the process of analysing the data focusing on navigating the constraints of sparse 
datasets, mitigating bias and favouring simple techniques over complex statistical models. 

Finally, I will demonstrate how visualisations provided a clearer and more accessible way to 
communicate results than traditional tables and numerical summaries - making findings easier to 
interpret for clinical teams and offering a more transparent view of uncertainty and missingness. 

This case study highlights how, even in the age of advanced analytics, visualisation remains a 
powerful and essential tool for statisticians - especially when working with imperfect data. 

  


