The Quantified Patient in

the Doctor’s Office

Peter West, Richard Giordano
Health Science, University of Southampton

Max Van Kleek, Nigel Shadbolt
Computer Science, University of Oxford

~

PP A

\ -
4

L]

UNWERSITY OF

ool Southampton

UNIVERSITY OF

Photo: Shinya Suzuki



We are quantified patients.

High quality sensors, pervasive,
easy to self-log.
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be useful?

Fill the gaps between visits

Contextualise clinical data

Greater patient participation

What are the challenges?
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Pre-study: Literature review

Number of results: 2340 — 429 — 22
Themes:
Data capture: relevance, quality, completeness

Data access: selective disclosure, representation,
interoperability

Clinical practice: data literacy, doctor-patient relationship,
legal issues

Situational constraints: time, information overload



Pre-study: Literature review

Sell-logged data Patient data
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Chung et al (2015). More Than Ancker et al (2015). The Invisible Work of
Telemonitoring: Health Provider Use Personal Health Information Management
and Nonuse of Life-Log Data in Among People With Multiple Chronic
Irritable Bowel Syndrome and Weight Conditions: Qualitative Interview Study

Management Among Patients and Providers



Many parts of the care
pathway

Focused on
differential diagnosis.



Key questions

How would doctors judge patient-supplied
data?

Would doctors use patient-supplied data?

How does patient-supplied data align with
current workflows and work practices?



Method:

Role-play interviews

Patient narratives, drawn from real cases in the “Think Like A
Doctor” column of The New York Times

Modified to describe patient self-logging.

Supplied self-logged data.
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#5: And does she have coffee in her hands when she walks in. It seems a little obsessive Richard Glordano

[referring to chart], most people would not do this. hd
OBSERVATIONAL BIAS

R R‘gm From imported document

#2: Then again, | would agree, | mean, | don', in terms of normal caffeine intake and to
the best of my knowledge, high intake of caffeine still doesn't cause... | mean you gotta Richard Giordano
have astronomical amounts to uhh have significant effects on you so | don't know if wipow
this qualifies as being at the levels where you can have real effects or not, I'd have to RULES OUT
Gk R up- From imported document

#5: There's probably an app for that.

#1: The other thing s, that it's typical that patients like this that come in and they give you, E Richard Glordano
you get this whole story, and then they want you to focus on this it and it takes your 1980p 2013
attention away, or they're going to tell you this is the reason why all of this is going on, RESISTING BIAS; TRAINING
and then you have to say well ok but let's just put that there.

#3: | agree with #1 because | think, you know, | don't know about Data CO“eCtlon and
fair amount of my patient have comorbid psychiatric disorders PA oo
(some laughter), | mean it polite, .. . b Lol

analysis RESISTING BIAS, TRAINING

#5: Even with this patient? [sigh] . . ,

rom imporied docunan
#1: We have renal deliver people absolutely... just kidding .
Think-aloud protocol
#3: Well it's the priorities that count, uhm, anyway, so I'm thinkiny

. Well | think she must be a little obsessed.

. And then you'll be seeing her in front of you and you can get an idea of what you think
just based on what she looks like when she's in the office.

thinking more about this then someone hands me a chart, they'n

tell me something, like they're trying to indirectly tell me that they'r Transcribed

that they're overdosing on caffeine, or taking too much caffeine be

WISl Wiviaasw
' ! 15 Sep 2015
PATIENT EXAM

From imported document

n Richard Giordano
“5 Sep 2015

their studies, do their job, work and keep up, and they're have tr 1 1 T MESSAGE; PATIENT
what that means to me. now, | may be looking into it too much, al Themat|C analySIS TION CHARACTERISTICS

From imported document



10 Participants

3 General Practitioners in the UK

/ Hospital Specialists in the US
(various specialities)

ID Level of care Gender Country Speciality

GPI1 Primary Male UK -

GP2 Primary Female UK -

GP3 Primary Male UK -

Spl Secondary Male USA Nephrology
Sp2 Secondary Male USA  Rheumatology
Sp3  Secondary Male USA Pulmonology
Sp4 Secondary Male USA Hepatology
Sps Secondary Male USA Cardiology
Sp6  Secondary  Female  USA Nephrology
Sp7 Secondary  Female  USA Pulmonology

Table 2. Level of care, gender, and country of practice for participants,

and speciality for participants in secondary care. Participants com-
prised of general practitioners (GP) and specialists (Sp).
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Male, middle aged. Legs won't stop moving,
sleepy, out of breath.

On anticoagulants due to stroke.

Plots pulse three times a day, normally
85bpm, spikes 130bpm.

Cause: Vitamin B12 deficiency

Wl

PHIDP I PP I I P IP PP O
.
HASPL SIS SIS LY g

~ - hl .o ~ -+

ig!

¥




A Come of e Dizxy Studenst

A fow soive Bahrs hind anade ther wiry 1o the Dround when D 7| your
oM Died your shedent wwuhe e hadnl boon fodiag well e U past
fow days. Thing 11 ey holn T hefged She it 50l Sl Sall sowe Al
B St el Mo Bl 10 Al B bl D el
ek v otfll hark ing por bedind her epen. S had Just gomen owe &
GOl wleh e e B B AR B Al T ks it W
M ovmning heck®

Cottmg tmt o benf shoe St Arn wn e Ighihmednd sl off Bdennr.
wrad el Covd ased bind of oo ary Mo cnd o lrw miabre siepe The e
w3 reding sound ia ber eary sad wft govy bar appeaoed x the odge
of bey vinea, Mach o Py dots Bie @ seouned TV et dadbened the
o A congle more drgs snd O bla b ond gr oy coded in Theaent
Bing Wi hoewc sl wan g % the Booe

Wer smighs have Moaihond o Bast wass' svady sum S gt wp showly med
Boldng oo %0 the will Sor s pport made it w the duhmcm The wuayg
wosnan visod of B smd, bching w e mamr Al the cobod was g
foom bet face Even bet Lips Daed o greyish int Seddenly the rubing
wodns bl apia The groy sebocss sgp reashoed sl sde b 330 e
might S agin. Sttt oa B oot nd put ber bead Sown

Her bady i strangely hewy e f she hd been working oof ol moenng
rether thaa dreping Do cmed bevr wouy b h 10 dov moam bk e e
w0l sty of et bt

Them b e d 2ev doctar The sccnent abe could gt A0 Appotn e or
e e i B B rrern D twd the gpeiarmaems begimg fhas dhe
woul foed befier before then

When she srived o e sungery e wis st hoo i 2y s walld, she
oM dwr G sevl Dem ~vovmmnnd Do rveoes of the morveyg wd the Emy
Betore Dad ade Bawv sy s8¢ medial prbives’ e docvr wded
Eaghwen moads eerer she bl hat snagery o0 bev b b Twie Qe w
& ponched perve, wd Oace 00 oo ool e nfecion Dl somehow bock
ot Deve firrwart De ol bern o0 sarBatiy S smaths ooy thet
Al Bon. paal a0 w B tle (M C Mol Chw Tad A 0vC Dt smadiing
oo der oxe. st s had b hondwhes [rom e whipiaeh ever since
e adac baf a Mrvhe asrtaml and a LTk wcdceda

Ot than Dt e wirs & st youd teelat hard workimg warverury

W edrad

e Qo e e SaSmtumw Sop e 2ad s gl of waw vway
sow md then D wedrd wry hard ot univerary and £nad coplous
oty of cofor 1 hevp bey owabe S was worried ot her
«dVwe wiabe s b Srmnbiednd o cilfeww wabe g9 0 hey P
nd bppod iIn whutover she coderod ot Stataachs, Conte, o Cufe Nero
e wom mrpetand 10 ww der dally consumprion of ofeine v vy
Acwe e W00y (Say Carpt e aet 7 berwell B bovagn abing bev
cvime conmnption ower s twe week period

e vwd e drth comtod poll evrry dey sl bt Advior for by sthom
Ot hn Bove, she win o0 10 ey medodiom

Narrative 2:

Female university student. Blueish lips,
headaches, blurry vision, fainting.

Had infection after back surgery.

Worried about caffeine intake. Logs it daily,
occasionally exceeds 1000mg.

Cause: Postural Tachycardia Syndrome
(POTS)
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Theme 1: Diagnostic worktlow

“What's the worst possible thing the person could

have and work backwards from there.”

Specialist 5

Rule out high-risk conditions

first, patient safety is key.




_ . Chopping down the
Theme 1: Diagnostic workflow decision tree, eliminating

hypotheses systematically

“l've chopped, chopped, chopped, and we come to
here. And now | think, ‘we've pruned off all of that, now
I've got the bare tree.’[...]

“‘And it's very easy to see, this is my path now. It's your
heart, mate. And | need to do just one or two tests to

show. Otherwise the trunk of this tree becomes @
thicker, and | will go that way. That's how | think.”

General practitioner 1
Need to gather data to
support hypothesis




Theme 2: Representation

“Right! This could be a coffee headache. Well if you stop drinking
coffee you get a headache. If you start drinking coffee you get a
headache. Daily consumption - wow - above 400mg, 150mg per
cup. Yeah, so this could be a coffee withdrawal headache.”

General practitioner 1

Need for unit conversion,

adding cognitive load




Theme 2: Representation

“| couldn't help but read it, and then reorganise information in
a way that we are all sort of classically trained, history,
present illness, past medical, and surgical medjcations, social

and so forth.”

Specialist 2 Need to reorganise

information according to
clinical training




Theme 3: Confidence in the measurements

“ want to use my machine, which has been pre-calibrated,

not off the shelf, because | don't know about thigmachine‘s
calibration.

“Can | trust all the data? No.

“Can | assume all the data is correct? No.”

General practitioner 1

Uncertainty about the quality

of the measurements leads
to a lack of trust.




Theme 3: Confidence in the measurements

“He's having episodes where his heart rate is abnormal, or
at least abnormal depending on what he's doing - that's
the bit | would want to know more about - what
happened on those dates when his heart rate spiked,

®
what symptoms was he having?”

Specialist 2

Need to understand what the

patient was doing or
experiencing at the time.




Theme 4: Patient Motivation

“| would ask a bit more about this caffeine chart and
why she's done this anyway, just to have an
understanding of the reasons. Because not everyone
charts their caffeine.” *

General practitioner 3

Patient’s motives questioned

because self-logging is an
unusual thing to do.




Theme 4: Patient Motivation

“Usually you can predict what kind of job they have,

people who do they would typically be an engineer...

Engineers always bring in stuff like this ™ 4

Specialist 3

Certain groups may be

inclined to bring in self-
logged data




Theme 4: Patient Motivation

“It's typical that patients like this come in and they
give you stuff, you get this whole story, and then they
want you to focus on it.”

®

Specialist 1

Does the patient already

know something? Data used
as communication




Theme 4: Patient Motivation

“They're faking it!

“If someone brought this chart to me, there's a red flag
that this guy's got psych is.sues.”

Specialist 4

Questioning underlying

psychological reasons




Theme 5: Constraints

“The layers of information, data assessment - it's
ramping up and up, and all of these devices are
certainly adding, or will add, yet more of this. [...]

“At some point you have to ask yourself, what is
efficient here and what is not?”

Specialist 1

Questioning if it's efficient to

use data within time
constraints




Theme 6: Expertise

“Well one thing that struck me is how little variability
there was in the heart rate during the time of the day.

“| would need to ask a cardiologist, but | thought there
was greater variability in heart rate.”

Specialist 2

Outside the doctor’'s domain

of expertise




'\
/ aIIenges m



Challenge 1: Can the data be admitted?

Doctors need confidence in data for
higher-risk decisions. ¢ "y

z W= ) /‘\
Make it easier for doctors to have
confidence in the data. |

HEE =

Reduce need for additional, potentially

Invasive, tests. n I



Challenge 1: Can the data be admitted?

Provide metadata about device parameters,
firmware, medical compliance

Record contextual data, such as how the
measurement was taken (e.g. body
placement and device orientation), time of
day, location and recent activity of patient.



Challenge 2: Representation

Use standardized formats to
reduce need to rearrange
information

Admissions forms are succinct

and quick to interpret




Challenge 2: Representation
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Challenge 2: Representation
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Challenge 3: Design for the

diagnostic process

\4

, |dentify , Construct
Gather Evaluate Discover Refine
. —» —p —Pp knowledge —P> —Pp safecare
evidence evidence hypotheses hypotheses
gaps pathway

A
|

Supporting diagnostic workflow is important

Not an area explored by Quantified Self



Summary

We wanted to identify challenges & opportunities in the use of self-logged
data in differential diagnosis. -

Challenges we found pertained to: confidence in data quality,
clinical workflow, data representation, motivations for o
self logging, use constraints, and expertise. |

Addressing these challenges may start to make
self-logged data admissible & useful to
clinicians.

Requires a joint exploration
of the design space with
designers, doctors, &
patients.
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