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Supplementary Table S1: Table of patient characteristics 

Condition 
ICD-10 codes used to 
identify the condition 

ICD-10 codes used to identity data 
consistencies subsequent spells 

Parkinson’s disease 
dementia 

F02.3: Dementia in 
Parkinson disease 

F00: Dementia in Alzheimer disease 
F01: Vascular dementia 
F02: Dementia in other diseases, classified 
elsewhere 
F03: Unspecified dementia 
F05.1: Delirium superimposed on dementia 
G30.0: Alzheimer disease with early onset 
G30.1: Alzheimer disease with late onset 
G30.8: Other Alzheimer disease 
or G30.9: Alzheimer disease, unspecified 

Autism F84: Autism 
F84.0: Childhood autism 
F84.1: Atypical autism 
or F84.5: Asperger syndrome 

Type 2 Diabetes 
Mellitus 

E11: Type 2 diabetes 
mellitus 

E10: Type 1 diabetes mellitus 
E11: Type 2 diabetes mellitus 
or E14: Unspecified diabetes mellitus 
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Supplementary Table S2: Parameters and performance of optimised Random Forest classifiers 

 Autism 
Diabetes mellitus with 
peripheral complications 

Parkinson’s disease 
dementia 

AUROC curve 
(95% confidence 
interval) 

0.80 
[0.80-0.81] 

0.76 
[0.76-0.77] 

0.75 
[0.73-0.76] 

Parameters 
n_estimators 
min_samples_split 
min_samples_leaf 
max_features 
max_depth 
class_weight 
bootstrap 

  
242 
6 
1 
sqrt 
93 
balanced 
False 

  
136 
20 
1 
auto 
62 
None 
False 

 
242 
6 
1 
sqrt 
93 
None 
balanced 

AUROC = area under the receiver operating characteristic 
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Supplementary Table S3: Performance of models on sub-groups of patients 

 Autism Diabetes mellitus with 
peripheral complications  

Parkinson's disease 
dementia 

 Percentage 
of population 

AUROC 
[95% CI] 

Percentage 
of population 

AUROC 
[95% CI] 

Percentage 
of population 

AUROC 
[95% CI] 

Ethnicity       
Black 2.6 % 0.88 [0.87-

0.90] 
3.3 % 0.80 [0.76-

0.83] 
2.2 % 0.75 [0.66-

0.84] 

Asian 5.0 % 0.81 [0.81-
0.82] 

4.8 % 0.78 [0.76-
0.81] 

3.8 % 0.77 [0.75-
0.80] 

Sex       
Female 35.3 % 0.78 [0.77-

0.78] 
30.0 % 0.76 [0.75-

0.78] 
33.4% 0.75 [0.72-

0.76] 

Male 64.7 % 0.82 [0.81-
0.82] 

70.4 % 0.76 [0.75-
0.76] 

66.6% 0.74 [0.73-
0.76] 

AUROC = area under the receiver operating characteristic 
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Supplementary Figure S1: Flow diagrams of pruning procedures for the identification of coding 

inconsistencies in patients with autism 
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Supplementary Figure S2: Flow diagrams of pruning procedures for the identification of coding 

inconsistencies in patients with diabetes mellitus with peripheral complications 
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Supplementary Figure S3: Flow diagrams of pruning procedures for the identification of coding 

inconsistencies in patients with Parkinson's disease dementia 
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Supplementary material Figure S4: Description of a random forest classifier 

A random forest is an ensembled-based method which comprises the construction of many simple 

decision trees in the training stage, before making a prediction using the majority vote across all trees. 

The collection trees are built on a set of bootstrap samples generated from the original training set. 

The nodes of each tree are split according to a measure (often the Gini impurity) associated with a 

selected subset of variables. 

Once the decision trees are built, a prediction is made from a new datapoint (e.g. from the test set) 

using a majority vote across all trees.  
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