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Clinical annotators
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Enabling artificial intelligence in mental health

UK-CRIS is the world largest mental health record (14 NHS trusts) that can be used in research. Most
of the medical information (such as drug dosages, medical scores, symptoms...) resides in free text
notes, and needs to be extracted with artificial intelligence algorithms (see Figure), which learn from

medical experts themselves. Would you like helping us in this task?

We need your medical expertise to teach our artificial intelligence algorithms. You will be tasked with
annotating medical records in UK-CRIS, which have been written by other doctors during patient
visits. Annotating consists on marking in the text a number of clinically relevant pieces of information
(e.g. which drug dosages, medical scores and symptoms the patient had). You can do these
annotations from any NHS computer in Oxford Health trust. You will be asked to annotate an amount
of text equivalent to 240 DIN A4 pages of Arial 10. We estimate this will require 20 hours of your time,
and should be completed within 3 months of signing up. These figures can however be negotiated.

Your contribution to the project will be acknowledged in the author list of the peer review journal
publications that emerge from this project. There will be opportunities for you to lead a research
question yourself, and we will closely support you on this

If interested, please contact kate.saunders@psych.ox.ac.uk and mention the UK-CRIS artificial
intelligence project.

Patient, 78, retired constuction
waorker. Prior history of
depression on his 50s with
intrusive thoughts, which has
been properly controlled with
citalopram 20 mgs daily ever
since. Compalins now about
memory problems and
confussion in the morning.
MMSE today was 28. Scored
29 on May 2015. Wife thinks
he simply overwarries since he
retired one year ago.
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Figure: Schematic representation of unannotated text (left) being analysed by a neural network
(green cells) to automatically annotate it (right).
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Named entity recognition
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Named entity recognition
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Named entity recognition

Term Context Context RNN I_2B2
free FFN aware FFN winner

Medication 79.0 88.9 94.6 90.3
Dosage 71.0 91.0 93.0 90.8
Mode 954 92.7 96.9 89.3
Frequency 79.8 88.5 90.9 87.7
Duration 31.7 61.9 63.0 56.0
Reason 26.5 28.1 284 47.0

Table 6: Performance on 12B2 2009 objective task. The table shows F1
scores for each of our three architectures on extracting each of the target
terms of 12B2 2009. For comparison, results of the winners of [2B2
challenge are also provided in the last column.
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Few Shots learning
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Figure 4. Summary. The figure shows the increase (green) or
decrease (red) in performance (y-axis) produced after each
improvement (x-axis). Baseline F1 score is 69.3% and the
final F1 score is 78.87%.
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[b,w.c=52]t

TimeDistributed( Embedding( input_dim = 97 output_dim = 30,
initializer = RandomUniform( -0.5,0.5)))

char_input

[b,w,c=52,E,=30] |

char_dropout1

Dropout( 0.5)

[b.w,c=52,E4=30] |

TimeDistributed( Conv1d( kernel_size = 3, filters = 30, strides = 1,
padding = “same", activation = “fanh” ) )

char_conv

[b.w,c=52,E,=30]

Tensor size legend

64: num batches

b: num samples in batch

w: max num words in batch

C: max num characters

97: vocabulary size for
characters (i.e. num of
possible characters)

V,: vocabulary size for
words

V,,: vocabulary size for
casing

E: num of embedding
dimensions for
characters

E,: num of embedding
dimensions for words

E..: num of embedding
dimensions for casing

char_maxpool
TimeDistributed( MaxPooling1D(
pool_size =52))

1[b-wl

words_input

[b,w,1,E4=30] ]

initializer = RandomUniform(

Embedding( input_dim = V,,, output_dim = 50,
05,05))

char_flatten
TimeDistributed( Flatten( ) )

[b,w,E,=50]

[b.w,Es=30]]

I[b,wl

char_dropout2
Dropout( 0.5)

casing_input
Embedding( input_dim = V., output_dim = 8,
initializer = RandomUniform( -0.5, 0.5 ) )

[b,w, EC,,=3O]"

[b,w,E,=8
v

v

merge_concatenate
Concatenate( [ words, char, casing ] )

Lo wE,+E, +E =88]

merge_BLSTM
Bidirectional( LSTM( units = 200, dropout = .5,
return_sequences = 1, recurrent_dropout = .25) )

d(b.w,400)

merge_softmax
TimeDistributed( Dense( units = 9,
activation="softmax" ) )

l[b.w,Q]

]




Effects of medication

AD guidelines:
- Diagnoses (AD)
. . - Drugs (n=3)
Extracted information: - Scores (n=2)
- 1 Disease: Alzheimer
- 1 Centre: Oxford NHS Mental HealthTrust lUSE
- 5Svariables: 3 drugs, 2 mental scores ———
AD diagnosis agrcs (0
- Drugs (n=
Concept 92.05% (F1) 98.05% - e (IF2)
Experiencer 94.18% 98.68%
Negation 96.23% 96.69%
Opinion by ... 96.92% 99.34% lUSE
S _t 0 AD analysis:
S y 92.81% In AD patients:
Cause 9931% - scores ~ drugs
Date 90.75%
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Effects of medication
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Effects of medication
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Longitudinal sleeping patterns
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Longitudinal sleeping patterns
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Longitudinal sleeping patterns
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Conclussions

- Current NLP can reliably extract diagnoses, medications,
and related information (dosage, frequency, mode of
administration...) when hundreds of annotated samples
are available

- Future NLP needs to improve performance when very
few annotated samples are available

- AD medications seem to improve baseline cognitive
performance in a large class of AD patients

- But another class of AD patients don’'t seem to benefit
from medication and decline the fastest
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