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Contextualizing clinical information ...
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Contextualizing clinical information ...

... Is In the given situation to
separate the relevant from the L
non-relevant, and to gather

the relevant into a coherent
context.
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Contextualizing clinical information ...

Q1: Is it possible to depict the doctor's v
clinically logical structure of contex- |
tualized information?
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The health record in the Capital Region of Denmark
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The health record in the Cap/tal Region of Denmark
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is a source-oriented and ' ﬂ__i"_j::‘:i ®
fragmented mixture of digital =
and paper-based data

{{Bansler, Havn, et al. A study of the frag-
mentation of the medical record. 2012.}}
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Logical sections of the fragmented health record

Health record : : - i
_—— Most important diagnoses, isolation status

Electronic board ]

ey T . Narrative about past and present iliness and therapy

NuErSvs Sdgﬁ:rr?entatuon L \Fflta'l S|g';n§, including SAT & .tempe.rature _
—— Patient's intake and output, including IV-fluids

Fluid balance chart — : . .
Nursing care plan - Nursing assessment, planning, and evaluation

Medication list —

Past and present medication

ECG

— Monitor-ECG
Telemetry monitoring / ECG waveform and arrhythmia analysis

Real-time monitor
Trend analysis

Various cultures of blood, urine, stool, etc.
Microbio. labresults —— Various tests for antibodies and pathogens

Biochem. lab results

- Various biochemical analysis of blood, urine, etc.

Radiology info. system

R On-screen image access, radiology reports
|| Digital [ | Paper-based [ | Both
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Contextualizing clinical information ...

Q1: Is it possible to depict the doc-
tor's clinically logical structure of
contextualized information?

Q2: How does the fragmented struc-
ture of the health record support the
doctor's contextualisation?

Gert Galster

Health record
| Electronic board |

| Progress notes |

Nurse documentation
EWS chart
Fluid balance chart

Nursing care plan

| Medication list |
\ ECG \

Telemetry monitoring
Real-time monitor
Trend analysis

| Microbio. lab results |

|Biochem. lab results |

‘Radiology info. system ‘

Contextualizing Clinical Information
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Methods and materials

Video-supported observation of doctors in the medical department of a
700-bed hospital in the Capital Region of Denmark.

Observation of doctors performing an ordinary task: The experienced
doctor's first review of a newly admitted patient.

e The patient's record exists and is loaded with primary results.
e The doctor's objective is to confirm or adjust the current plan for the patient.
e The doctor has a very limited knowledge of the patient - lots of contextualisation.

Eight experienced doctors, 33 patients.

Videosupported "obser-view"
e Simultaneous observation & interview
¢ Relaxed think-aloud

Gert Galster
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Analysis

. Microbiological Biochemical
Ul lab results lab results EWSAchart
00:05:20 |(opens system) W= _ A
00:06:00 |blood culture \ \
stool samples \
00:06:10 |clostridium NN : . : _
clostridium test, no RGngtratlon over time:
result
00:06:43 blood culture neg-
T ative . .
00:06:50 |(closes system) (opens system) e From which SeC.tIOI’] 01_: the
00:07:23 liver function tests T~ health record is the informa-
WBC count, previ- . .
00:07:51 ous minor decline tion contextualized?
WBC count, actual
00802 gggase - e \What topic or piece of informa-
:08: , ho decline . . .
treatment without tion is in the doctor's mental
convincing effect focus?
"values", collects
00:08:18 nursing docu-
mentation
00:08:49 varying fever
(temperature)
treatment without
convincing effect
or EWS (vital signs)
00:09:04 OK

Gert Galster Contextualizing Clinical Information CSHI2013, Copenhagen




The structure of contextual information

Microbiological

Biochemical

ime lab results lab results Ewsichart
00:05:20 |(opens system)
00:06:00 |blood culture .
il o Observed topics was assembled ...
clostridium test, no
resul
00:06:43 l;lt%c;dt culture neg- . . ) . . )
Sy ... Into a clinically logical information structure
00:07:51 ous minor d,ecﬁvel-
WB coun, actul Development _ Exposure
oone Teatbnt wiiouT i
convincing effect e Prngresslnn EQWEI mﬂ'ﬂ'ements o

00:08:18 nﬁ%ﬁ%éggfcs Vital sians
00:08:49 A g <

T , Hemoglobin
00:09:04 Gl PrUErE55|0n Electrolyte status

Fluid status | _ o
Renal function parameters o
— e \ Fluid th Fluid balance
= ui erapy s )

“'Pt. #008 N Diarrh \_Intravenous fluids

[ ~. Diarrhea

' 65-year old woman CRP

< i |

T " Infection parameters /| Leukocytes

Gert Galster

\ Temperature

Progression [

Stool culture

Infection }(

Blood culture

\ Microbiology f

\ Urine culture

Antibiotics o

Isolation

Contextualizing Clinical Information CSHI2013, Copenhagen



The structure of contextual information

Exposition

Microbiology

Infection parameters

Development __Exposure Travel

Need for antiemetics
Isolation

Progression Bowel movements

Diarrhoea & vomiting Vital si
ital signs

Haemoglobin
Electrolyte status
Renal function parameters
Fluid balance
Intravenous fluids

Other Gl-symptoms

Progression Heart rate

Vital signs

Gl-problems Fluid status Blood pressure

Hemoglobin

Some patients are
more complex than
others.

Fluid therapy Sodium

Progression

Potassium

Abdominal pain __ Need for analgesics

Fluid status Bicarbonate

Creatinine

Amylase

[ ALAT G
? Cholecystitislpancreatitis obs ‘/ N .
¥ B Liver functiontests /| INR [ (e e ~__Diarrhea

65-year old woman
Albumin \\\ - ,/'/

Renal function parameters

Fluid balance

Volume

? Gastric ulcer History
Blood sugar

Daily insulin dose

Intravenous fluids

Type 1 diabetes

CRP
Infection parameters | Leukocytes

Hypertension

Temperature
Stool culture
Blood culture
Urine culture

Progression

Hepatitis B+ C n .
Liver function tests

Infection

Antibiotics

Administration
ABG

Progression

Isolation
CRP
Infection parameters / Leukocytes
\ Temperature

Sputum culture
Blood culture

. Progression
? Pneumonia

Antibiotics
Administration

So are the res- N
. e

ulting maps of

contextual clin-

@. #002
‘\BE-yelr old male

ical information. =

o
/Pt #042 )

| 70year old mlly‘

Heart rate

Need for suction
WBC count
Infection parameters CRP

\ BOd! temgerature

Expectoration

Progression
Progression

? Dehydration

Fluid status Pneumonia

Chest X-ra

Antibiotics
Administration
? Aspiration pneumonia
Urethral bleedin,
Need for U-cath

Vital signs

Violent removal of urethral catheter .
Contact urologist

Fluid status

Eczema cruris ? Causative agent

? Scabies
Medication status

Depression
Weight loss

Non-categorised information

"Lab results"”

Gert Galster Contextualizing Clinical Information CSHI2013, Copenhagen



The structure of contextual information

Some patients are

others.

ABG

Progression
Chest X-ra
CRP
Infection parameters / Leukocytes
2P . Progression \ Temperature
? Pneumonia
i N . Sputum culture
Infection
A

o
’/Pt. #042
| 70-year old maly‘

Progression

Hypotension 2 Dehydration Fluid status

Vital signs

Hyponatriemia
Fluid status

Medication status
Depression
Weight loss

Gert Galster

7 i 2
[ Pt.#026
‘\35 -year male/'

more complex than

~

Exposition

Microbiology
Infection parameters

Need for antiemetics
Isolation

Diarrhoea & vomiting Vital si
ital signs

Haemoglobin
Electrolyte status

Progression

Fluid status

Gl-problems

. Fluid balance
Fluid therapy

Abdominal pain __ Need for analgesics

Amylase

{ ALAT
? Cholecystitislpancreatitis obs f—
INR

Liver function tests

Albumin

? Gastric ulcer History
Blood sugar
Daily insulin dose

Type 1 diabetes

Hypertension

Hepatitis B+ C n .
Liver function tests

So are the res-
ulting maps of
contextual clin-
ical information.

Contextualizing Clinical Information

Renal function parameters

Intravenous fluids

None of the 33
maps had any re-
semblance to the

health record's

structure.

Health record
| Electronic board \

| Progress notes ‘

Nurse documentation
EWS chart
Fluid balance chart
Nursing care plan

| Medication list \

\ECG \

Telemetry monitoring
Real-time monitor
Trend analysis

| Microbio. lab results ‘

|Biochem. lab results \

‘Radiology info. system ‘

CSHI2013, Copenhagen



Typical plot of contextualized topics vs. time

Development
Exposure

[ Progression
| Bowel movements

[ Fluid status

Vital signs, hemaoglohin,
electrolyte status, renal
function parameters, fluid
| balance, intravenous fluids |

Infection

Infection parameters,
microbiology, antibiotics,
isolation

{ —-

Gert Galster
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Split-attention occurs when
persons are required to split their attention
between two or more mutually dependent sources
of information (e.g. text and diagram), which have

been separated either spatially or temporally.

{{Chandler, Sweller. The split-attention effect
as a factor in the design of instruction. 1992.}}

Typical plot of conte

_:"" . --.-H Y
. Diarrhea ;
M g

Development
Exposure

[ Progression
| Bowel movements

[ Fluid status ) '

Vital signs, hemoglobin, .
electrolyte status, renal * -4 >
function parameters, fluid

| balance, intravenous fluids |

Infection
Infection parameters, [ | - y -

microbiology, antibiotics,

isolation

Gert Galster
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Typical use of the health record for contextualization

Health record || Digital [ | Paper-based [ | Both

Electronic board Y

Progress notes

Medication list

Microbio. lab results

Biochem. lab results

Nurse documentation

{ -
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Typical use of the health record for contextualization

Health record || Digital [ | Paper-based [ | Both

Electronic board Y

Progress notes

Medication list

Microbio. lab results

Biochem. lab results

Generally, the doctors "read"
the health record one section
at a time.

Nurse documentation

{ -
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Typical use of the health record for contextualization

Health record

Electronic board

Progress notes

Medication list

Microbio. lab results

Biochem. lab results

Nurse documentation

Gert Galster

|| Digital [ | Paper-based [ | Both

Split-attention

Generally, the doctors "read"
the health record one section
at a time.

{ -
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Conclusions...

Q1: Is it possible to depict the doctor's clinically logical structure of con-
textualized information?

A1: The obserview method makes it possible to depict the coherent, con-
textualized clinical information in the form of a mind map.
However, one must be aware that

- the method requires the observer's understanding of the domain
- the interactivity makes the results susceptible to observer bias.

Gert Galster

Contextualizing Clinical Information

CSHI2013, Copenhagen




Conclusions...

Q2: How does the fragmented structure of the health record support the
doctor's contextualisation”?

A2: Poorly!

- The shift between sections of the health record gave rise to idle time
and stress.

- The general picture was characterised of split-attention.
- Doctors were observed to actually forget topics.

Spatial split-attention iy Temporal split-attention

Kizrobia. lab resulls

Biochem. kab resulls

Nurse documantation

Gert Galster Contextualizing Clinical Information CSHI2013, Copenhagen
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Thank you
for your attention!

«

AALBORG UNIVERSITY

N

Gert Galster
MD. MI. PhD Fellow

Medical Informatics Group
Department of Health Science and Technology

Mail: gal(at)hst.aau.dk Phone: +45 2662 2732
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Outtakes
and
bonus material




The better health record?

Progress notes

; _.-"'. ] -.-\..'\"'\-\.\..
-k[)larrhea |

Development ]

Exposure
G_I' [ Progression
view | Bowel movements
Fluid | Fluid status )
status Vital signs, hemaoglohin,
view electrolyte status, renal
function parameters, fluid
| balance, intravenous fluids |
|r_‘feCt|0n Infection
view Infection parameters,
microbiology, antibiotics,
isolation

Gert Galster

Contextualizing Clinical Information

Progress notes as the
basic narrative.
Access to general
topic-oriented views.

—_—

CSHI2013, Copenhagen



General topic-oriented views
made out of topic-oriented
building blocks.

The better health record?

=+ Infection parameters — WBC count Heart rate
Progression

Microbio. lab results f"]nfection A Blood pressure
[ .

[ \__ Microbiology ~——— ; A
P N \__Microbio. conference \ parameters /
[ Infection ™ -

- Type — -
Antibiotics /| Dose

\ Administration

= Vital signs

Urine dipstick

Respiration rate

~ S
( \ital signs
e -

Saturation

Body temperature

WEBC count
CRP

Heart rate

Blood pressure

= Infection parameters

= \fital signs Respiration rate

[[ Saturation
\ Body temperature

Progression

[ Infection |
x\_\_.--- ---.___.f

Urine dipstick

Microbio. lab results

Microbiology ~—— -
A\ Microbio, conference

Type
Antibiotics} Dose

\ Administration
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The better health record?

A single topic-oriented view
versus five look-ups in
different sections of the

health record.

WBC count
CRP

= Infection parameters

= \fital signs

Progression

TN
'\lr]fectm_u_r}(
Microbio. lab results

Microbiolo
gy { Microbio. conference

I Progress notes 0 Microbio. lab results
I Medication list 28 Biochem. lab results
0 Nurse documentation

Antlhmtlcs | -

Gert Galster Contextualizing Clinical Information CSHI2013, Copenhagen



Outtakes
and
bonus material




Semantic network versus mind map - what's the
difference?

L5 1A (B4

G Compliance
COND: Mo QoA | FUsCTURY Advanced dementia Functional ability
DRUG ARUSE

| wonmn
oo \_ Level of consciousness
14 1213 Desaturation Need for supplemental oxygen_
; FIVER O 4 DAY Expectoration _ Need for suction
sl 0 pumaTION WITH B
MALAISE P i WBC count
rogression
Infection parameters CRP
; Body temperature
“’Eﬂ_ﬁu " s L Pneumonia \ £EE
ENDOCARDITIS [ 5 SHORTMESS OF P Chest Xra
e /Pt. #002 \
ARDA - —— g5 -year old male Type
INSURRICIENCY T \ Antibiotics / Dose
JE&: o \_ Administration
MUR

dikitity ? Aspiration pneumonia

" Urethral bleedin
\ Violent removal of urethral catheter f—g' .
— \. Need for U-cath Contact urologist
TRAMSEENT
45 VISUAL Eczema cruris ? Causative agent

LSS
ey \_2 Scabies
FLAME SHAPED \ cG

HEMORRHAGE Non-categorised information /'_
T "Lab results"

Clinical information used for diagnostic reasoning

and depicted as a semantic network. Contextualised clinical information depicted as a mind map.
From: Patel, Groen, et al. Medical expertise as a From this study.

function of task difficulty. 1990, figure 1, pg 397.

Gert Galster Contextualizing Clinical Information CSHI2013, Copenhagen




Gert Galster

Semantic network versus mind map - what's the

difference?

L5 1A

[N ]
INTRAVENDLIS [ D0}y ITVONC: (DAL | FUsCTLURE
RLIG ARLISF J—— WOR N
14 1113
NFECTIOUS FEVERCIF 4 DAY
PROCESS ] DUMATION W]
MLAL_AISE.
ACUTE 11
RACTERIAL i
IHORTHESE NF
ENDOCARDITIS 14 Al
CARDIAC o ON EXERTION
INELFFICIERCY T
ADRTIC
DLASTOLE,
MLURMUR
it
42
TRAMSEENT
i3 VISUAL
EMBOLIC
PHENCMENA o bl
FLAME SHAPED
HEMORRHAGE

L

Clinical information used for diagnostic reasoning
and depicted as a semantic network.

From: Patel, Groen, et al. Medical expertise as a
function of task difficulty. 1990, figure 1, pg 397.

Diagnostic reasoning based
on cases - i.e. in-vitro study of
a single process

/I;; #002
\85 -year old male /

Compliance
Advanced dementia / Functional ability

( \ Level of consciousness

Desaturation Need for supplemental oxygen

Need for suction

WBC count
Infection parameters CRP
\ Body temperature

Expectoration

Progression

Pneumonia

\_ Administration

? Aspiration pneumonia
Urethral bleedin
\ Violent removal of urethral catheter f—g'
‘. Meed for U-cath
? Causative agent

Contact urologist

Eczema cruris

\ ? Scabies

Non-categorised information f'_
“_"'Lab results"

Contextualised clinical information depicted as a mind map.
From this study.

Contextualizing Clinical Information

Doctors' mental work on the
production line - i.e. in-vivo
study of mixed processes

CSHI2013, Copenhagen



Semantic network versus mind map - what's the
difference?

1.5, 14 i I Compliance
N0 MO oA, | FUSITURY Advanced dementia / Functional ability
DR ARLSF

WO N
s \_ Level of consciousness
14 1213 Desaturation Need for supplemental oxygen_
; FIVER O 4 DAY Expectoration _ Need for suction
ms m DURATION WITI B
MALAISE P i WBC count
rogression
Infection parameters CRP
; Body temperature
“’}m_ﬁ& . = e —— Pneumonia \ £EE
ENDOCARDTH = = SHORTAESS NF /
e /Pt. #002 N
CARDIAC oG O EXENTNN ( )
IHELFRCIENGY - \85 -year old male /
mﬁ-'f.w o \_ Administration
LR
dikitity ? Aspiration pneumonia
" Urethral bleedin
\ Violent removal of urethral catheter f—g' .
— \. Need for U-cath Contact urologist
TRAMSEENT
45 VISUAL Eczema cruris ? Causative agent

LSS
ey \_2 Scabies
FLAME SHAPED \

MEMORRHAGE Non-categorised information /'—
T "Lab results"

Clinical information used for diagnostic reasoning

and depicted as a semantic network. Contextualised clinical information depicted as a mind map.
From: Patel, Groen, et al. Medical expertise as a From this study.

function of task difficulty. 1990, figure 1, pg 397.

Depicts only those pieces of
information essential to the
diagnostic process

Depicts (potentially) all the
contextualized information

Gert Galster Contextualizing Clinical Information CSHI2013, Copenhagen



Semantic network versus mind map - what's the

difference?

L5 1A

[N ]
INTRAVENDLIS [ D0}y ITVONC: (DAL | FUsCTLURE
RLIG ARLISF [—— WOR N
14 1113
NFECTIOUS FEVERCIF 4 DAY
PROCESS ] DUMATION W]
MLAL_AISE.
ACUTE 11
RACTERIAL {0
IHORTHESE NF
ENDOCARDITIS 14 Al
CARDIAC o ON EXERTION
INELFFICIERCY T
ADRTIC
DLASTOLE,
MLURMUR
it
42
TRAMSEENT
i3 VISUAL
EMBOLIC
PHENCMENA o bl
FLAME SHAPED
HEMORRHAGE

L

Clinical information used for diagnostic reasoning
and depicted as a semantic network.

From: Patel, Groen, et al. Medical expertise as a
function of task difficulty. 1990, figure 1, pg 397.

Relations symbolize specific
inference

Gert Galster

/I;; #002
\85 -year old male /

Compliance
Advanced dementia / Functional ability

( \ Level of consciousness

Desaturation Need for supplemental oxygen

Need for suction

WBC count
Infection parameters CRP
\ Body temperature

Expectoration

Progression

Pneumonia

\_ Administration

? Aspiration pneumonia
Urethral bleedin
\ Violent removal of urethral catheter f—g'
‘. Meed for U-cath
? Causative agent

Contact urologist

Eczema cruris

? Scabies
\ ECG
Non-categorised information ~——
“_"'Lab results"

Contextualised clinical information depicted as a mind map.
From this study.

Contextualizing Clinical Information

Relations symbolize simple
subsuming

CSHI2013, Copenhagen



	Dias 1
	Dias 2
	Dias 3
	Dias 4
	Dias 5
	Dias 6
	Dias 7
	Dias 8
	Dias 9
	Dias 10
	Dias 11
	Dias 12
	Dias 13
	Dias 14
	Dias 15
	Dias 16
	Dias 17
	Dias 18
	Dias 19
	Dias 20
	Dias 21
	Dias 22
	Dias 23
	Dias 24
	Dias 25
	Dias 26
	Dias 27
	Dias 28
	Dias 29
	Dias 30

