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ABSTRACT

Electronic Health Records ‘EHR’ systems are crucial to the operations of medical practices.
They are used by physicians and decision-makers to track all aspects of patients care. Chronic
diseases patients usually have extensive data collections that store a huge amount of various data
to track patients’ medical history. Therefore, having missing values in EHR systems is quite the
most substantial obstacle that faces researchers and medical staff. Recently, machine learning
‘ML’ plays an important role in different sectors in addition to computing technology, to improve
the provided services and enhance the quality of data. Therefore, ML techniques have been used
to impute clinical missing data. However, it has been found that various methods were used for
the imputation process, but each of them tackles particular issues.

This thesis aims to propose a hybrid recursive imputation method to impute missing data in
chronic disease patients” EHR (diabetes patients EHR as a case study). This method referred to as
‘C2I’ and it stands for (Clustering, Imitation, Imputation), C2I has been examined with a
retrospective diabetes dataset from King Abdulaziz University Hospital and the most related
variables to diabetes patients. Then, the missingness patterns and percentages of the diabetes
dataset are imitated in the complete records. Later, the imitated missing values are imputed using
C21. The performance of C2I was measured with three different techniques: (i) calculate
imputation error measures, (ii) compare the performance with the commonly used method Multiple
Imputation ‘MI’, and (iii1) apply C2I on the complete dataset.

In C2l, supervised and unsupervised ML methods were used. Interestingly, C2I produces
better positive results by 19% of error rates over MI. Furthermore, C2I decreases the dispersion in
the diabetes dataset. The results of this study indicate that a high missing percent of a related
variable causes a high error rate. Further studies, which take the correlated variables into account,
will need to be undertaken with new methods like deep learning and neural networks.



