Visualising words
Uncovering hidden information in
large UK primary care databases
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Structure of talk

» The role of General Practice in the UK
» The General Practice Research Database

» Why GPRD researchers need visualisation
tools

» Example - ovarian cancer study

» Open questions




The UK National Health Service:
Role of General Practitioner

. =
£

~
-

{

X n
..V.r.
a2 Jy
e
RS -
E—

f} SY WA K
' | ol
q,;‘ o,
.L"g
2 . \
j'\
i .
!
! -
‘ \
~ |
. 4
Al
: -

v —




General practitioner (GP) systems
in the UK

» Have been recording electronically since the
early 1980s

» Systems provide a huge amount of flexibility
for recording

» Many different (Read) codes for the same
thing

» May also use free text
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General Practice Research

Database (G PR) http://www.gprd.com

» Collections from 620 practices (~7% of UK
practices)

» Contains over 12.5 million patients

» 5 million active (alive) patients (~8% popn.)

» Contains over 62 million patient-years of
follow up

» Geographically representative of UK




Structure of GPRD database




Why GPRD researchers need

visualisation tools
» Track for early indicators of diagnoses

» Check data quality

» Develop models of patients’ journey through
cancer

» Define definitions of ‘cases’

» Annotate and edit the data; e.g., add causal links




Example: Ovarian cancer study

» Investigating symptoms and delay in
diagnosis
» 344 patients with ovarian cancer

» Using data from the General Practice research
database




Ovarian cancer study

Compared incidence of 5 most common
symptoms in the year prior to diagnosis using

» 1. codes

» 2. free text (notes and letters) - mapped
symptoms in text to “pseudo” Read codes

Results: Incidence doubled for some
symptoms when we used the free text

Challenge - how to extract and present this
extra information?




Typical patient record shown on a timeline

(1) Select Dataset | QCpatients

v

(2) Select Patient £439857 ~| OR Enter PatientID

| [ Load Patient ]

Filter: Highlight:

| | | | |

| [Clear Al

‘-3[11]1 2002 2003 2004 "‘-ﬂ (3) Select Categories
[+ O/E - BP reading

. ) o M From Clinical
A Serum creatinine @ Paracentesis abdominis f

) ) M From Referral
[#Eye symptoms (#)Carcinomatosis M From Test

~medical advice @ H/0: drug allergy @ Drug treatment

reading @ Deafness @ Appointment date

nsive disease @ O/E - BP reading

@ Constipation symptom
)/E - BP reading @ O/E - BP reading @ Fluid retention

@ O/E - BP reading @ Malignant neoplasm of ovary

(#Medication given @ [M]Carcinoma NOS

(#)Dizziness symptom @Had a chat to patient

(# Abdominal distension symptom @ Repeat prescription

@ Yenesection @ Home visit - no reply

@ Abdominal distension symptom @ Malignant pleural effusio
@ C/0 - debility - malaise
@ C/0 - debility -

@ O/E - peripheral

[+ Abdominal distension symptom
A Serum alkaline phosphatase

A Mean corpusc. Hb, conc. {MCHC)

A Monocyte count @ Repeat prescript

Timeline € SIMILE

sug Sep Oct Nov A wa[rggnctlon tesﬁggcﬂ

\F—t Mar @ O/E ‘- %Lfglmonary




Abdominal pain

&
}OURCES & TOOLS CONTACT L(
Patient ID: 6432912

Description: Abdominal pain

Category: From Clinical [ Load Patient J

Free Text: ~ bloating in 90's && relapsed last

1/52 - worse after meals , no wind. BO daily -

now alternating , no rectal bleeding , gen health
app + wt ok. No dyspesia , no dysuria , only 2 K
this year. FH - no Ca bowel / Ovary o / we abdo
- soft no tender no LKKS. Imp IBS - tca if 0 S =
persists I mu. S et

!
| I L B |
—————— - N~ AAAT

:}s—ucqun‘:u \ /vmmw—tvvatcv—/ @pigestive system diseases NOS

Js - acquired @Abdominal pain

1

Icon indicatinl; the presence
of Free Text for event




Mapped text to “pseudo” Read codes

(1) Select Dataset LNLPDataset

EI Load Dataset

(2) Select Patient | 6432912

|z| OR Enter PatientID\ H Load Patient ]
Filter: Highlight:
| || | | | | ' [ClearF&H ] [Reset Al
[1960 [1970 1980 [1999 , [2000 _ _~ [2010 [2020 2030 [2040 “0°0 » (3) Select Categories &
|2005 |2006 |2007 Subcategories

[May 21
#Hallux valgus - acquired
@Hallux valgus - acquired

@Never smoked tobacco
#Abdominal pain
Al[D]Bloating

—Dysuria

@[DIBloating

@Change in bowel habit

Timeline © SIMILE

[May 28

e [ IRRN R
IJ:,H?’ -

#PDigestive system diseases NOS

AlDIBloating

AAbdominal pain

AConstipation

=[DIBloating

m@Abdominal pain

mConstipation

#Carbohydrate antigen 125 level
(#Computerised tomograph scan
m@[D]Swelling, mass or lump within abdq

ReadCodes

— PseudoCodes
Keywords

- PseudoCodes
v X
Annotation

Abdom. distension
Abdom. mass
Abdom. pain
Appetite/Weight
Back pain
Breathing Probs
Constipation/CBH™
Indigestion
Nausea/Vomiting
Pelvic pain
Tiredness
Urinary/genital
No Subcategory

Follow steps 1, 2, 3 to view patient information on the timeline.
Click and drag one of the three timeline bands (decade/year/week) horizontally to scroll events.

[#] Icon indicates the presence of free text information for the event. Click event to view event information.
= Icon indicates negation.




LifeLines2 to show differences between free text and coded information
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LifeLines 2

File JumpTo.. About

All Records

[] 6400008
“cancer diagnosis"
“ab dist text"

[] Ys400405
"Abdom. pain"
"“cancer diagnosis"
"ab pain text"
"diar text"
“ab dist text"
[1 6400435
"Abdom. distension
“cancer diagnosis"
[] ¥e400547
“cancer diagnosis"
[] ¥e401148 A
“cancer diagnosis"
“diar text"
“ab dist text"

[] ¥e401560
"cancer diagnosis"

"ab dist text"

[ ¥s401956
"Abdom. pain"
“cancer diagnosis"
[[] V6402062
“cancer diagnosis"
“ab pain text"
“ab dist text"

[]¥6402200
"Abdom. pain"
“cancer diagnosis"

[ V6402453
“cancer diagnosis"
"ab pain text"
“ab dist text"

[]'Ve402039
"Abdom. pain’
“cancer diagnosis"
“ab pain text"

[] ¥e402948
"Abdom. pain"
"“cancer diagnosis"
"ab pain text"
“ab dist text"

V6403220
o "Diarrhoa"

Records 344/344

[ Record View = Comparison View Group View |

Zoomto: | Years = ] ( Annotate! )

a

[ARF\ ‘Comparison

Align by...

o0

"cancer diagnc
‘ ‘ ‘ ‘ "ab d”stx.‘xt" x

“Abdom. pain"
“cancer Xiagnt
“ab pain text"

“ab distxelxt"

"Abdom. dis\mTon“
"ab dL text"
A

“diar te:f

"cancer Xiagnt
“cancer xiagn(
"cancer diagnc
"diar text"
A A
“cancer xiagn(

“ab pain text"
“ab d'lstiext"

“cancer diagnc
"ab d'stxext"

"Abdom. pain"
“eancer Xiagnt
“cancer xiagn(

“ab pain text"
dist text"
A

of
o

"Abdom. pain"
“cancer xiagnt

“cancer gdiagnc
“ab pain

‘ab dist Xext“

“cancer xiagn(

"ab pain text"
"ab tistxext"

"Abdom. pain® | |
‘cancer xagnt
"ab pain text"

"Abdom. pain"
| “cancer Xiagnt
“ab pain text"
"ab distiext"

Ry V™ A

( A "cancer diagnosis"(344)

o

1st occurrence

Rank by...

oW

[Record ID

o

Filter by...

[ NoFilter

Keep Selected

Remove Selected

Reset Filters

( Collapse all

) ( save Records as New Group )

( AddRecords To... ) [ New Group..

)

( Show Group Membership

D)

( More Controls

((Events | Icons | Labels

Alignment |

A "Abdom. distension"
"Abdom. pain"

A "cancer diagnosis"

»

"“ab pain text"
A “diar text"
A "abdist text"
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LifeLines2 to show differences between free text and coded information

File Jump To... About

va

{Reoodeiew | Comparison View Group View |
All Records Records 344/344 Zoomto: [ Years +) ( Annotater

L] ¥6412620 -1Y 11 Mm -10Mm oM -8 M M €M -5M 4 M -3 M 2M -1 "cancel

“cancer diagnosis" =

"g_b pgianxttext" "di ::ftext"

“diar 7 “al

“ab dist text” S @)
[1V¥s412646 “Diarrhoga"

"Diarrhoa" 'Ur'nary‘genitil" Lui

“Abdom. pain®

“cancer diagnosis" "UG text"
"UG text" A “const. texi
"const. text" "ab pain text"
"ab pain text" “diar text"
“diar text" “ab dist4

[]V¥e4a12669 “cance1
"cancer diagnosis"
6412670 . pain’

V -, 6! 4 “Abdom. v

“cancer diagnosis" “const.| text"
"ab pain text"

V6412675 “Urinary/geni
] "Urinary/genital" A “cancei
“cancer diagnosis" "UG text"
"UG text" A
[]V¥6412776 "cance1
“cancer dia: is" “const. text" e

[1V¥sa12820 "Abdom. pain” <
"Ahdnm nain'
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Open questions

» How to present information at different
levels of detail - show both the big picture
and the individual records

» How to present information hidden in the
free text?

» Provide for user interaction
» Accommodate for a range of user tasks
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