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CRIS: improving care through.... National Institute for
Health Research

Making better use of existing information

Data-linkage and natural language processing approaches in
NHS and school records to understand vulnerability within the
clinical and general populations.

Improving the quality of clinical information

Embedding automated monitoring systems within electronic health
care records to track family reports of progress over time.

Supporting decisions

Monitoring of symptoms and side-effects using online portals and

wearable devices to track the course of medication treatment in
ADHD.
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Making better use of existing information..

1) Tracking use of off-label medication
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3) Understanding what factors predict treatment

failure in young people with psychosis
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2) Surveillance of suicidality in ASD
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Examples of routinely collected electronic child and young person data in England

Birth normal milestones overweight Special Education ADHD sporadic Parental Head injury  School Exclusion Police Caution
at start of nursery needs identified methylphenidate use maltreatment

L4 4 4 4 4 4 !

Child’s experience
National Pupil database
Regional mental health '. i i
diagnostic on routine
Record systems (CRIS) assessments pharmacological CAMHS
treatment outcomes

*National Child L :

Measurement Programme inschool

reception
Hospital Episode | Premature -2 ::;f,ei“nt;,‘:yut:‘,
e day SCUBU

Statistics adfnission Ak

*Police National | Assaulton

Computer shopkeeper

Ford T, Stewart R, Downs J Practical Psychiatric Epidemiology (in press) OUP
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Making better use of existing information.. NHS

National Institute for

Linking health and education data to plan and evaluate services for children Health Research

SOUTHWARK

NHS o8

- Department
LAMBENH LEWISHAM Digital for Education
Hospital-based services data for children State maintained school data for
aged 0-17 years, resident within 4 local areas children, resident within 4 local
between 2008-2013. areas between 2008-2013.
21,082 children admitted p.a 181,000 pupils p.a.

38,432 seen as outpatients p.a.

National Deprivation 40, 752 seen in A&E p.a.

Categories
Least deprived 20%

-
| |

1 21-40%
En 41-60%
B 61-80%
Bl Most deprived 20%
CRIS
CROYDON

National Institute for  Maudsley
Health Research  Biomedical Research Centre

27,648 children referred to local NHS
mental health services 2008-2013

Anonymised Hospital - CAMHS Anonymised School - CAMHS
linked data linked data

Downs J, Gilbert R, Hayes RD, et al Archives of Disedse in Childhood 2017;102:599-602.
Downs J, Ford T, Shetty H, et al. BMJ Open 2018 (in press)
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Making better use of existing information..

Educational and clinical risk factors for self-harm in adolescence

Male (n=56,581)

Educational and Clinical characteristics I\Ezsggfgg)n S(ii_r;g)l 1 Unadjusted Hazard Adjusted Hazard
@, :%, ) (0. %) Ratio Ratio
Special Education Needs *
Autism Spectrum Disorders 2,015 (3.5) 11 (9.2) 2.73 (1.47-5.09)**  2.79 (1.40-5.57)**
Learning Difficulties (specific/moderate) 9,418 (16.7) 28(23.3) 1.44 (0.95-2.20) 1.07 (0.62-1.76)
Learning Difficulties (severe/profound) 840 (1.5) <5(<5.0) 0.55 (0.08-3.92) 0.39 (0.05-2.98)
Behavioural, Emotional, Social 7,235 (12.8) 39(33.5) 3.14(2.19-4.70)** 1.66 (1.02-2.73)*
Speech, language and communication 5,086 (9.0) 11 (9.2) 1.06 (0.57-1.98) 0.99 (0.51-1.95)
Hearing, vision or physical disability 860 (1.5) <5(<5.0) 2.17 (0.80-5.89) 2.13 (0.77-5.85)
First language "
English 41,482 (73.5) 100 (83.3) reference reference
Other 13,942 (24.7) 11 (9.2) 0.33(0.18-0.62)**  0.50 (0.25-0.98)*
Not disclosed 1,038 (1.8) 9(7.5) 4.14 (2.10-8.2)** n/a
Educational attainment (Key stage two) b
Lowest quintile 13,328 (24.4) 39 (33.0) reference reference
second 10,713 (19.6)  25(21.2)  0.80 (0.40-1.32) 1.07 (0.60-1.90)
third 10,501 (19.2) 24 (20.3) 0.82 (0.49-1.36) 1.56 (0.87-2.78)
fourth 10,437 (19.1) 14 (11.9) 0.50 (0.27-0.92)* 1.01 (0.50-2.09)
highest quintile 9,9689 (17.7) 16 (13.6) 0.73 (0.41-1.31) 1.75 (0.85-3.55)
Less than 80% attendance © 2,676 (4.9) 20(26.4) 6.50(4.24-9.92)*  3.50 (2.16-5.70)**
Fixed term excl : 6,054 (10.7)  32(26.7) 2.88(1.92-431)**  1.30(0.78-2.15)
Other social factors
Summer birth (May-Aug) 19,615 (34.7) 47 (41.6) 1.21 (0.84-1.75) 1.23 (0.83-1.83)
Free school meals * 13,764 (24.4) 37 (30.8) 1.40 (0.95-2.05) 1.35 (0.87-2.10)
Looked after Child status ° 443 (0.8) 7 (6.3) 8.04 (3.75-17.3)**  3.18 (1.14-8.91)*
ICD-10 Hyperkinetic disorder 788 (1.4) 19 (10.2) 8.0 (5.0-12.8)** 4.36 (2.20-8.68)**
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Making better use of existing information..

NHS

National Institute for

Educational and clinical risk factors for self-harm in adolescence

Male (n=56.581)

No self-harm

Educational and Clinical characteristics

Self-har .
o Unadjusted Hazard

Adjusted Hazard

Health Research

Nuffield
Foundation

#HDRUK

Health Data Research UK

MQ

Transforming
mental health
through research

(n=56,460) (n=120) : i
(1, %) (0. %) Ratio Ratio

Autism Spectrum Disorders 2,015 (3.5) 11 (9.2) 2.73 (1.47-5.09)** 2,79 (1.40-5.57)** |
Learning Difficulties (specific/moderate) 9,418 (16.7) 28 (23.3) 1.44 (0.95-2.20) 1.07 (0.62-1.76)
Learning Difficulties (severe/profound) 840 (1.5) <5(<5.0) 0.55(0.08-3.92) 0.39 (0.05-2.98)
Behavioural, Emotional, Social 7,235 (12.8) 39 (33.5) 3.14 (2.19-4.70)** 1.66 (1.02-2.73)*
Speech, language and communication 5,086 (9.0) 11 (9.2) 1.06 (0.57-1.98) 0.99 (0.51-1.95)
Hearing, vision or physical disability 860 (1.5) <5(<L5.0) 2.17 (0.80-5.89) 2.13 (0.77-5.85)

First language *
English
Other

41,482 (73.5)
13,942 (24.7)
Not disclosed 1,038 (1.8)
Educational attainment (Key stage two) b

Lowest quintile 13,328 (24.4)

reference
0.33 (0.18-0.62)**
4.14 (2.10-8.2)**

100 (83.3)
11 (9.2)
9(7.5)

39 (33.0) reference

reference
0.50 (0.25-0.98)*

na

reference

second 10,713 (19.6) 25 (21.2) 0.80 (0.40-1.32) 1.07 (0.60-1.90)
third 10,501 (19.2) 24 (20.3) 0.82 (0.49-1.36) 1.56 (0.87-2.78)
fourth 10,437 (19.1) 14 (11.9) 0.50 (0.27-0.92)* 1.01 (0.50-2.09)
highest quintile 9,9689 (17.7) 16 (13.6) 0.73 (0.41-1.31) 1.75 (0.85-3.55
x 2 onn 2 C a A a 4 ASO (4940 QINE® 2 S0 M 1A K TOVER
Less than 80% attendance © 2,676 (4.9)  29(264) 6.50(4.24-9.92)**  3.50(2.16-5.70)**
Ofther social Tactors
Summer birth (May-Aug) 19,615 (34.7) 47 (41.6) 1.21 (0.84-1.75) 1.23 (0.83-1.83)
bl 1 1 1 a 1 4 44 =3 14 = 1 1
Looked after Child status ¢ 443 (0.8) 7 (6.3) 8.04 (3.75-17.3)** 3.18 (1.14-8.91)*
ICD-10 Hyperkinetic disorder 788 (1.4) 19 (10.2) 8.0 (5.0-12.8)** 4.36 (2.20-8.68)**
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Improving the quality of clinical information.. NHS|

Digital Health Monitoring Systems
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OReminder EPJS: Electronic Patient Journey System; CRIS: Clinical Record Interactive Search (anonymised)
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Improving the quality of clinical information..

' National Institute for
Digital Health Monitoring Systems Health Research
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Improving the quality of clinical information.. g

National Institute for

Digital Health Monitoring Systems Health Research
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SDQ completion rates (2008-2017)
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Morris A., Macdonald A. et al (in prep)




Supporting decisions for assessment, diagnosis and treatment.. m

' National Institute for
Improving detection, symptom and adverse effect monitoring in ADHD Health Research

1) Age and diagnosis incidence, and medication use for ADHD 2) Population-level risk factors for ADHD

ALLSLAM BOROUGHS Male - .

31.9 Summer Birth
Black Vs White

¢

<3

30 0 | ke, 304 Asian Vs White -
302 e Mixed Vs White 2
--------- Chinese Vs White -———|
2T T, Any other Vs White -
F 2'3;_‘8-.,.‘ Unknown Vs White e
e 2 vs 1 (least deprived)
0 184 3 vs 1 (least deprived)
15.9 Most deprived vs 1 (least deprived) -
r13.5 g 160 Children Looked After

1437 e )

- @
.._

®

s 11

15 L
Free School meals

105 Other lang vs ENG

10 10.0 [ 10.3 Less than 80% attendance

Incidence per 10 000 children

Exclusion _—
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Statement vs No SEN @

5 6 7 8 P 10 1 2 050 100 250 400 550 700 850 10.00 11.50

Age (years) Cross L., Munuve A. et al (in prep) Hazard Ratios
3) Prediction models for ADHD using education census data

1.0 -
*  Current measures in ADHD symptom -
. . . . anG - g,
08 | monitoring are too subjective @_..g\»““ %"1;0
Ter-Minassian L.,
Cross L. et al (in . .
06 1 orep) *  Clinical contact greater at assessment, but i Mt et
- . and Brain Discase Research
very little orientated towards regular
0.4 A AUC . "
Random Forest 0.859 monitoring post treatment.
Support Vector Machine 0.815
0.2 4 e A _‘ 5 0.853
SoaswcHl LoutceR: 0563 *  No systematic method of detecting need for
ogistic Regression with
0 4 Cross-validated penalization 0.869 treatment alterations.
0 0.2 0.4 0.6 0.8 1.0
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Fig. 2 Mean 20-minute activity level time profiles for 24 hours (A) and for a 10-hour school day following methyl-
phenidate treatments (B). EXP = experimental; TID = thrice-daily; PLA = placebo.
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Improving detection, symptom and adverse effect monitoring in ADHD

Secured data
warehouse
+ web

Mobile App ablet A
“ PP

6

Base Station ~
5 e vodafone
racele Secured Global

Data Transfer
powered by Vodafone

* Lost cost, durable device

e Set up and maintenance easy to explain & do

* Access to raw data

* Simple but acceptable device — “not weird”

* Simple but sufficiently detailed clinical and caregiver interface

im Memtal Health
and Brain Disease Hesearch
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Improving detection, symptom and adverse effect monitoring in ADHD

School assembly Play 1 Lunch / free play 2 Play 3 home
Class session 1 C session 2 Csession 4 C session 5
Pre-medication 2500
2000
1500
1000
500
16.11.2017 16.11.2017 16.11.2017 16.11.2017 017 16.11.2017 16.11.2017 16.11.2017 16.11.2017
08:29:07 09:29:07 10:29:07, 11:29:07 00 13:00:00 14:00:00 15:00:00 16:00:00
2500
Week 2
medication 2000
1500
1000
=nn
22.1.2018 22.1.2018 22.1.2018 22.1.2018 22.1.2018 22.1.2018 22.1.2018 22.1.2018 22.1.2018
08:28:43 09:28:43 10:28:43 11:28:43 12:00:00 13:00:00 14:00:00 15:00:00 16:00:00
School assembly Play 1 Lunch / free play 2 Play 3 home
Class session 1 C session 2 Csession 4 C session 5
Pre-medication Mean 1476 (506) 1263 (370) 1269 (449)  1662(475) 1300 (473) 1122 (774)
Gmax (sd)
Medication Week 2 1224(300) 950 (270) 1134 (215) 1450(375) 853 (270) 1204 (218)
Medication effect
-0.6 -0.97 -0.16 -0.49 -1.16 0.14

Base vs Week 2 (SMD)
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Contact details/for more information

Department of Child and Adolescent Psychiatry
PO BOX 85
King's College London
16 De Crespigny Park
London, SE5 8AF

Johnny.downs@kcl.ac.uk
https:/ /kelpure.kcl.ac.uk /portal /johnny.downs.html
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