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Do you give this translation to the patient?
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Potentially life-threatening error
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Hard to identify errors
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Lack of actionable strategies to recover
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There are lots of “translation” problems in EPIC

Check out Nithin’s poster for
more!

\. ! What are the
demographics

of traffic stop
subjects?

(0

A

Natural language

stops_df = df[df.incident_type ==

ax = stops_df['race']\
.value_counts( )\
.plot(kind="bar"')

Code and/or visualization

“trafific stop!l
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MT has the potential to massively improve
communication across language barriers,

especially for people who live and work in
places where they don’t speak the dominant
language,

but it doesn’t always work.

12
[Liebling, Lahav, et al., 2020]



Errors can have high-stakes consequences

(o)
8 /O of sentences from emergency room discharge instructions translated by Google Translate to Chinese

had potential for clinically significant harm.
[Khoong, et al., 2019]

17.5% . e . .
. O of translations of emergency discharge instructions across seven languages did not retain

the meaning, with worst accuracy for Farsi (32.5%), and Armenian (45%) ,
[Taira, et al., 2021]

13



Errors can have high-stakes consequences

L — "l have lost work— | have

lost good clients because
Google Translate still isn't good they don’t have the
enough for medical patience to communicate
instructions with me. One of the clients
For some languages, it can give patients misleading information told me that using

By Nicole Wetsman | Mar 9, 2021, 8:40am EST

VRS LU DR RN ranslator— you work very

hat h in Mvanmar well, but | need someone that
a ﬁLSPFeC 'n Myahma | can communicate with.”

f (73 sHare

[Liebling, Lahav, et al., 2020]

e
W

In Burmese, the post says: “Kill all the kalars that you see in Myanmar; none of them
should be left alive.”

Facebook’s translation into English: “I shouldn’t have a rainbow in Myanmar.”
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We need tools that help users
identify and

recover from

translation errors
AN NN NN
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Translation as a specification
problem

What do users need?

Aside: Tools for professional
translators

Reframing the problem: from
specification to retrieval

Takeaways

16



Translation as a specification
problem

What do users need?

Aside: Tools for professional
translators

Reframing the problem: from
specification to retrieval

Takeaways

17



(In Swahili:)
Your child is fitting Your child is dead

[Patil, 2014] 18



Provide more information
about the quality of outputs

(In Swahili:)
Your child is fitting Your child is dead

e Extremely difficult!

[Patil, 2014] 19



Suggest better
inputs
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Suggest better

inputs

(In Swahili:)
Your child is fitting Your child is dead
e Still difficult

e Responsibility on the user
e No guarantees

[Patil, 2014] 21
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Translation as a specification
problem

What do users need?

Aside: Tools for professional
translators

Reframing the problem: from
specification to retrieval

Takeaways
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Taking translation models
out of the picture,

interpretation quality is still
a challenge

[Flores 2005; Napoles, 2015]



Clinician strategies

Teach back
Back-translation

Non-verbal communication

e Seeking verification

e Pragmatic approach

Consistent with preference for
phrase-based tools

[Panayiotou, 2019, 2020; Spechbach, 2017; Turner, 2019]

[Mehandru, Robertson, and Salehi, 2022]
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Building
verifiable & pragmatic

translation tools
(for hospital discharge instructions)



Discharge instructions

e Often not translated
e Highly structured & repetitive

ported, Post-discharge Issues by English

B e e
20%+
*
*
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£ *
°
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5 10%+ *
L
L
el
o
N i
0%+
f ' ' ' f
Discharge Getting Medication Follow up New or

instructions prescriptions concerns questions worsening
symptoms
Post-discharge issues

Dear _,

You were seen in the UCSF emergency room
for .

We did __ tests and found that you have __.
We have prescribed you __, which you should
take _ . Please stop taking ___and continue

your other medications.

If you experience __ please call your primary
care doctor.

“Patients with LEP were more
likely to report a problem with all
measured postdischarge issues”

[Malevanchik, et al., 2021] 28



Translation as a specification
problem

What do users need?

Aside: Tools for professional
translators

Reframing the problem: from
specification to retrieval

Takeaways

29



Computer-Aided Translation &

. . Part of the segment
Translation Memories

has been translated
before

Fragment Matches - SDL Marketing New_EN-US_FR

As Gerard Schram, Web Strategy and Operations Manager, explains, “Ultimately, a poor customer experiergle
leads to frustration and impacts loyalty — that's what we were facing with our platform.

1 Gerard Schram, Web Strategy and C’,—J Gerard Schram, responsable stratégie -
Operations Manager et opérations Web
EM SDL Marketing New_EN-US_FR 51172017 10:02:20 &AM GLOBALkflanagan
42 Concordance Search B Translation Results - SD.. m' Fragment Matches - SDL. = Comments 7 TQAs(0) & Messages o) e
SKF case study 2.docx.sdixliff [Translation]* - : wiX ertl ng a neW
300 000 produits. & translation
As Gerard Schram, Weh Strategy and Operations [ |

Manager, explains, “Ultimately, a poor custorner

experience leads to frustration and impacts loyalty

—that's what we were facing with our platform.

e wanted to present one face to the customer O

and make it easy for thern to find everything they

need ahout SKF on asingle, consistently branded

site while enjoying a local experience.”

Compounding matters, a decentralized O P

28

29

Source: Trados
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Computer-Aided Translation &
Translation Memories

Fragment Matches - SDL Marketing New_EN-US_FR

As Gerard Schram, Web Strategy and Operations Manager, explains, “Ultimately, a poor customer experience
leads to frustration and impacts ' '

1 Gerard Schram, Web St

Operations Manager 1 The hares and the tortoise =
£ SDL Marketing New_EN-US_FF
57 Concordance Search H Translatic 0
SKF case study 2.docx.sdlxliff [Translal
x Cloce TM diff ( )

#s Gerard Schram, Weh Strate [ 80% ¥I liebre y la tortuga Close TM diff (ESC)
5 Manager, explains, “Ultimately h

experience leads to frustration The hare™@"®S and the tortoise

—that's what we were facing wi
e wanted to present one face
and make it easyfortherntofin ~ UNREVIEWED « Example User (ex
need about SKF on a single, ci
site while enjoying a local experience.”

Compounding matters, a decentralized O

2 e@lilt.com) = 2021-10-25 08:24

Source: Lilt

Source: Trados “Fuzzy” match 31



Computer-Aided Translation &
Translation Memories

Fragment Matches - SDL Marketing New_EN-US_FR

As Gerard Schram, Web Strategy and Operations Manager, explains, “Ultimately, a poor customer experience
leads to frustration and impacts

1 Gerard Schram, Web St
Operations Manager

7% SDL Marketing New_EN-US_FF Designed specifically for
57 Concordance Search H Translatic .
professional translators

1 The hares and the tortoise =

SKF case study 2.docx.sdl=liff [Translal
As Gerard Schram, Weh Stratt ~ 80% El liebre y la tortuga ® speed
20 Manager, explains, “Ultimately, h .
experience leads to frustration The hare@"®S and the tortoise [ COﬂSlStency

—that's what we were facing wi
We wanted to present one face
and make iteasyforthemtofiy ~ UNREVIEWED « Example User (example@lilt.com) = 2021-10-25 08:24
need about SKF onasingle,ct
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Discharge instructions

e Often not translated
e Highly structured & repetitive

Imagine we have a
translation memory
for discharge instructions

Dear _,

You were seen in the UCSF emergency room
for .

We did __ tests and found that you have __.
We have prescribed you ___, which you should
take . Please stop taking ___and continue

your other medications.

If you experience __ please call your primary
care doctor.

33



e Reframing the problem: from
specification to retrieval

34



Translation becomes a retrieval problem with
verifiable output

Hold the kidney medicine until . S
: PR A B IRZAMERE
you have a chance to speak with —[ Translate }— Iéﬁ?ﬁﬁ ég}};ézii Al

your kidney doctor. o

( Match W Do not start taking your kidney

. medicine until after your
L Intents J appointment with your kidney

doctor.

AIMEE BRELEZAIAEFIA
IR 'SR ZaY

Translation
Memory

35



Translation becomes a retrieval problem with
verifiable output

English {Translate]— Mandarin

NOT verifiable
( Match W English &
_intents J nglis
Translation Mandarin Verifiable

Memory
36



Translation becomes a retrieval problem with
verifiable output

input {Translate}— output

NOT verifiable
( Match W ‘ . o«
_intents | input
Translation output* Verifiable

Memory
37



Translation becomes a retrieval problem with
verifiable output

Natural language {Translate}— code/vis

query

NOT verifiable
( .MatCh W Intent specificationin
L Intents J natural language
Structured intent code Verifiable

specifications implementation
38



Developing custom translation memory

3,000+ emergency i
department discharge .

16

instructions from UCSF ;

Admitted for...

You were admitted for <SYMPTOM/CONDITION>.

You were admitted for concern for <CONDITION> or <CONDITION>.

You were admitted because you had <SYMPTOM>.

You were admitted for <SYMPTOMS> thought to be due to <CONDITION>.
You were admitted to the hospital for <CONDITION/SYMPTOM>.

You were admitted for several symptoms including <SYMPTOM>.

You were admitted for <SYMPTOM> which we believe is from <CONDITION>.

You were seen and evaluated in the <DOCTOR/OFFICE> today for <SYMPTOM/CONDITION>.

You were seen in the ED for <SYMPTOM/CONDITION>.
You have been seen today for <SYMPTOMS> that have been going on for <TIMEFRAME>.
You were evaluated here at UCSF for your <SYMPTOMS>.

You were seen in the <DOCTOR/OFFICE> for <BODY PART> pain.

Tests

Your blood pressure was <a little> <high/low>.

We found that you are <CONDITION> but otherwise your <TEST> was normal.

Your <TESTS> showed <CONDITIONS/SYMPTOMS>.

Your <TESTS> showed <TEST RESULT> which means you might have <CONDITION>.
Your <TEST> was normal.

Your <TEST> showed <no> <TEST RESULT/CONDITION>.

Your <TEST> do not show any <TEST RESULT/CONDITION>.

Your <TEST> did not show signs of <TEST RESULT/CONDITION>.

Count 12

Count 43

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Admitted for...

Tests

Tests

Tests

Tests

Tests

Tests

Tests

Tests
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Using the translation memory

Your child is fitting

(N .
Translation

memory matches

Your child is having a seizure

REVELF BN & 1T

Fuzzy match
model

5

Professional
translation

40



Using the translation memory

23

Hold the kidney medicine until
you have a chance to speak
with your kidney doctor.

Fuzzy match

model

Translation

memory matches @
Do not take the kidney medicine.
TERARM ERZAY

+

Please see your kidney doctor soon

BRI B REE MA T RIS

MT with
constraints

41



Using the translation memory

Hold the kidney medicine until
you have a chance to speak
with your kidney doctor.

23

No matches

Professional
translator

Fuzzy match

model

5

Machine
translation
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Design considerations

e Potential for errors

LA N J www.lofiwireframekit.com

éﬂ Translate instructions

® start from template to accept suggestion Select suggestion and | enter Reject suggestion

e Time constraints

e Acceptability to patients
and clinicians sl

You were admitted to the hospital today for «

You have been seen today for that have been
going on for 5
You were seen and evaluated in the _ today for

) ) See translation



Design considerations

e Potential for errors
® [imeconstraints

e Acceptability to patients
and clinicians

ofiwireframekit.com

éﬂ Translate instructions

® start from template

) ) See translation

to accept suggestion

T
&3]
Reject suggestion

Select suggestion and | enter

You were admit|

You were admitted to the hospital today for

You have been seen today for that have been
going on for 5

You were seen and evaluated in the _ today for
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Using the translation memory

Hold the kidney medicine until
you have a chance to speak

with your kidney doctor.
Fuzzy match

model
[ )
Translation
‘m memory matches
Keep taking kidney medicine until
you talk to your kidney doctor

TR A BIRAMEREEIS
MG BIEERR



Design considerations

e Potential for errors

LA N J www.lofiwireframekit.com

éﬂ Translate instructions

® start from template to accept suggestion Select suggestion and | enter Reject suggestion

e Time constraints

e Acceptability to patients
and clinicians sl

You were admitted to the hospital today for «

You have been seen today for that have been
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Translation as a specification
problem

VWhat do users need?

Aside: Tools for professional
translators

Reframing the problem: from
specification to retrieval

Takeaways
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Beyond bells and whistles

/nptlf

9

output
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Reframing the problem

input {Translate}— output

NOT verifiable
( Match W *
_intents | ihpu !
inpuf — output output* Verifiable

“recipes” 4
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Lack of adequate translation support contributes to health

disparities

“Patients with LEP were more
likely to report a problem with all
measured postdischarge issues”

[Malevanchik, et al., 2021]

Predicted likelihood
=)
-4

ported, Post ge Issues by Pr , Adjusted
B e e
Dsschg Mdt Fllwp or Ayth
instructions prescrptons concerl ns questions worsemng clinical

symptoms  issues
Post-discharge issues
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>25 million

people in the United States have limited English proficiency

52
[Migration Policy Institute, 2015]



