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Background

• Goals of care discussions are associated with important 
patient and family outcomes.

• The EHR provides opportunities to identify patients who 
might benefit from goals of care discussions.
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Background

• Goals of care discussions and their documentation 
remain a shortcoming in many health systems.
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Background

• Jumpstart: a communication-priming intervention

• Prior studies increased goals of care discussions
• Outpatient 31%  74%
• Inpatient (pilot) 8%  21%

• Challenges
• Surveys of patients and families
• Manual abstraction of EHR
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Background

• Refinements made:
• Creation of Jumpstart using EHR data rather than 

patient- or family-member surveys
• Delivered to clinicians only
• Automated population of Jumpstart guide fields
• Automated Jumpstart delivery to clinicians by email
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The Jumpstart Guide
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The Jumpstart Guide
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Research Question

Can a patient-specific, clinician-facing communication 
priming intervention with discussion prompts effectively 
promote goals of care discussions between clinicians 
and hospitalized older adults with serious illness?

Image source: National Hospice and Palliative Care Organization (caringinfo.org)

?
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Design and Setting

• Pragmatic randomized trial of Jumpstart vs usual care
• Utilized waiver of consent; all eligible patients randomized
• Randomization stratified by hospital and history of dementia

• 3 hospitals within UW Medicine system

University of Washington Medical Center
(quaternary academic center)

Harborview Medical Center
(county hospital, trauma center)

Northwest Hospital & Medical Center
(community hospital)
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Patient Population

• Hospitalized (12-96 hours)
• Age ≥ 55 with at least one Dartmouth Atlas chronic 

condition; or, age ≥ 80
• Exclusions:

• Documentation of goals of care discussion or palliative care 
consultation during current hospitalization

• Transplant within prior year
• Hospice or comfort measures only
• Suicidality or confidential records
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Jumpstart Delivery

Delivered to members of primary hospital team
on day of randomization

• Secure email
• Reminder message via pager
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Primary Outcome

Proportion of patients with EHR-documented goals of care 
discussion within 30 days of randomization

• Goals of care discussions defined as discussions about overarching goals for 
medical care, but going beyond “just code status” (e.g. DNR/DNI)

• Identified by natural language processing (NLP) screened human abstraction

NLP
screening

Manual
abstraction

All participants’
EHR records

NLP-screened
records

Human-confirmed
outcomes
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Why use NLP to screen records?

To manually review for GOC discussions:
2,500 patients’ notes from randomization to +30 days
= 45,000 notes
= 320 million words
= 640,000 pages
= 1,300 reams of printer paper
= a stack of paper as tall as this 26-story building:
= 3000 abstractor-hours
= 3 abstractors x 0.4 FTE x 1.2 years
= $200,000
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Why not just search the EHR for “goals of care”?

Search string Sensitivity, note-level Specificity, note-level

“goals of care” 38.3%  
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Training NLP to identify GOC discussions

Lee RY et al. JAMA Network Open. 2023;6(3):e231204
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Training NLP to identify GOC discussions

Lee RY et al. JAMA Network Open. 2023;6(3):e231204
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Training NLP to identify GOC discussions

Lee RY et al. JAMA Network Open. 2023;6(3):e231204
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Validating the NLP model

Lee RY et al. JAMA Network Open. 2023;6(3):e231204
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Validating the NLP model

At maximal patient F1: 82.5% sensitive, 89.2% specific
Lee RY et al. JAMA Network Open. 2023;6(3):e231204
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NLP-screened human abstraction

PRIMARY OUTCOME: Does the text shown 
above represent a goals -of -care discussion?

[Refe rence : PICSI-H1 Coding Flowchart.]
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Selecting an NLP screening threshold
More permissive screening threshold
= more sensitivity for outcome
= more passages for humans to verify
= more study power (lower detectable risk difference)

We selected a screening threshold corresponding to:
• 92.6% patient-level sensitivity
• 22,187 (0.8%) EHR passages from 1,957 patients (78%)

that screened positive; median 52 words per passage
• 34.3 abstractor-hours to adjudicate all screen-positive 

passages from randomization to first GOC discussion 
(or 30 days if none present)
 7,494 passages adjudicated to complete primary outcome

• Passages adjudicated in pseudo-random order, blinded to 
patient ID and randomization

Lee RY et al. JAMA Network Open. 2023;6(3):e231204



Curtis JR et al. Intervention to promote goals of care discussions for hospitalized patients.  JAMA2023;329(23):2028NIH PRAGMATIC TRIALS COLLABORATORY

@ErinKKross ekross@uw.edu

Secondary Outcomes

Obtained from the EHR 30 days after randomization
• ICU admissions
• ED visits
• Palliative care consultation
• ICU and hospital-free days
• Death
• Hospital readmission (within 7 days of discharge)
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Patient Characteristics

Obtained from the EHR
• Race and ethnicity

• Minoritized race or ethnicity = race and ethnicity other than non-Hispanic White
• Sex
• History of dementia

• ICD-10 codes at randomization
• Added manual adjudication of EHR notes



Curtis JR et al. Intervention to promote goals of care discussions for hospitalized patients.  JAMA2023;329(23):2028NIH PRAGMATIC TRIALS COLLABORATORY

@ErinKKross ekross@uw.edu

Analysis

• Primary outcome:
• Linear regression with robust SEs
• Adjusted for hospital and history of dementia at randomization
• Also evaluated effect of intervention by age, sex, minoritized race or 

ethnicity, dementia

• Secondary outcomes:
• Regression models similar to primary outcome approach
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Pragmatic Design: Overview
• Sample

• Daily report of “potentially-eligible” participants vs.  manual review to 
confirm eligibility 

• Jumpstart intervention
• Auto-populate with EHR data in HTML/PDF format, email and text 

page vs. manually identify the clinical team to ensure appropriate 
delivery

• Outcomes
• All outcomes identified automatically from EHR and, for goals of care, 

using NLP methods vs. use of human-screened abstraction to confirm 
positively identified goals of care documentation
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Loudin K et al, BMJ 2015;350:h2147

PRECIS-2 Trial Design Tool
Pragmatic Explanatory Continuum Indicator Summary
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PRECIS-2 Trial Design Tool
Pragmatic Explanatory Continuum Indicator Summary
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• Few exclusion criteria
• Most inclusion criteria, including 

serious illness, from EHR data
• Daily automated EHR reports of 

eligible patients that were 
manually reviewed

PRECIS-2 Domains

 Eligibility

Recruitment

Setting

Organisation

Flexibility: delivery

Flexibility: adherence

Follow-up

Primary outcome

Primary analysis
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PRECIS-2 Domains

Eligibility

Recruitment

Setting

 Organisation

Flexibility: delivery

Flexibility: adherence

Follow-up

Primary outcome

Primary analysis

• Staff needed to identify clinical team 
to receive Jumpstart

• Staff needed to implement 
automated Jumpstart procedures
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• Three hospitals: academic, 
county, community

• One health system

PRECIS-2 Domains

Eligibility

Recruitment

 Setting

Organisation

Flexibility: delivery

Flexibility: adherence

Follow-up

Primary outcome

Primary analysis



Curtis JR et al. Intervention to promote goals of care discussions for hospitalized patients.  JAMA2023;329(23):2028NIH PRAGMATIC TRIALS COLLABORATORY

@ErinKKross ekross@uw.edu

• Outcomes collected from EHR using automated methods; no 
need to recontact patients

• Clinicians might choose to conduct a goals-of-care discussion 
in subsequent encounter, but neither intervention nor follow-up 
required activities beyond the target hospitalization

PRECIS-2 Domains

Eligibility

Recruitment

Setting

Organisation

Flexibility: delivery

Flexibility: adherence

 Follow-up

Primary outcome

Primary analysis
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• Patients: no additional effort than usual care;
waiver of informed consent approved by IRB

• Clinicians: contacted by email and text page to 
alert them to the Jumpstart

PRECIS-2 Domains

Eligibility

 Recruitment

Setting

Organisation

Flexibility: delivery

Flexibility: adherence

Follow-up

Primary outcome

Primary analysis



Curtis JR et al. Intervention to promote goals of care discussions for hospitalized patients.  JAMA2023;329(23):2028NIH PRAGMATIC TRIALS COLLABORATORY

@ErinKKross ekross@uw.edu

• Jumpstart provided without additional 
protocols or measures to improve 
compliance

• No specific advice on allowed co-
interventions or complications

PRECIS-2 Domains

Eligibility

Recruitment

Setting

Organisation

 Flexibility: delivery

Flexibility: adherence

Follow-up

Primary outcome

Primary analysis
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• No more than usual encouragement to 
adhere to Jumpstart recommendations

• No exclusions based on adherence
• No measures to improve adherence if 

found wanting

PRECIS-2 Domains

Eligibility

Recruitment

Setting

Organisation

Flexibility: delivery

 Flexibility: adherence

Follow-up

Primary outcome

Primary analysis



Curtis JR et al. Intervention to promote goals of care discussions for hospitalized patients.  JAMA2023;329(23):2028NIH PRAGMATIC TRIALS COLLABORATORY

@ErinKKross ekross@uw.edu

• Documented GOC discussions are highly 
relevant to patients with serious illness

PRECIS-2 Domains

Eligibility

Recruitment

Setting

Organisation

Flexibility: delivery

Flexibility: adherence

Follow-up

 Primary outcome

Primary analysis
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• Used intention to treat analysis
• All data obtained from EHR

PRECIS-2 Domains

Eligibility

Recruitment

Setting

Organisation

Flexibility: delivery

Flexibility: adherence

Follow-up

Primary outcome

 Primary analysis
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Results
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Modifiers of Treatment Effect
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Modifiers of Treatment Effect
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Conclusion

Among hospitalized older adults with serious illness, a 
pragmatic clinician-facing communication-priming intervention 
significantly improved documentation of goals of care 
discussions in the electronic health record, with a greater effect 
size in racially or ethnically minoritized patients.
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Limitations

• Single healthcare system in one region
• Potential for outcome misclassification using EHR
• Potential for bias from differential performance of NLP model
• Goals-of-care discussion is a complex construct with variable 

quality
• Combined single category of racially or ethnically minoritized 

patients
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Implications
• Provides evidence that a low-touch intervention can nudge 

clinicians to change behavior

• Overall prevalence of goals-of-care discussions is low suggesting 
opportunity for improvement

• Jumpstart may be useful in enhancing equity in serious illness 
communication among racially or ethnically minoritized patients
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Tools: Database 
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Pragmatic Design

Automated
Sample
• Daily “pre-eligible” report

Jumpstart intervention
• Form: Prepopulated by EHR data
• Format: HTML or PDF
• Delivery: Email and text page

Outcomes
• NLP algorithm
• Utilization from EHR

Manual assistance
Sample
• Patients: eligibility confirmation

Jumpstart intervention
• Delivery: identification of hospital 

clinician team

Outcomes
• Human-screened abstraction of 

positively identified goals of care 
documentation
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NLP: From words to “vectors”

a ..........
aardvark ...
abrupt .....
agree ......
apple ......
animal .....
anchor .....
argue ......
artist .....
assist .....
awkwardly ..
…

273
274
275
276
277
278
279
280
281
282
283
…

1-dimensional vector representation
(“Bag of words”)

Hypothetical
2-dimensional vector representation
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NLP: From words to “vectors”

Dictionary source: Merriam-Webster.com Dictionary

Hypothetical 2-dimensional vector representation
of the word stand in various use contexts
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BERT NLP models
Our hypothetical
2-D vector model

BERT: 768-dimensional vectors in a 12-layer 12-head deep learning model

• Released as free software by Google Research in 2018

• Each token (i.e. subword) is represented by a 768-dimensional vector that 
represents its relationship to surrounding tokens in pretraining data.*
* Pretraining data for BERTBASE: English Wikipedia + BookCorpus (11,000 unpublished books);
* Bio+ClinicalBERT = BERTBASE + 200,000 PubMed abstracts + 270,000 PubMed Central articles

• Input vectors are transformed through successive layers of a deep learning
model to generate context-specific abstract representations of language.

• Fine-tuning: The 110 million parameters of the model may be further fitted to 
user-supplied data for the purpose of a given NLP task.

BERT = Bidirectional Encoder Representations from Transformers
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BERT NLP models

BERT = Bidirectional Encoder Representations from Transformers

Goal: A more nuanced representation of language that best captures its meaning.

Source: https://blog.google/products/search/search-language-understanding-bert/
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BERT NLP models

Source: https://blog.google/products/search/search-language-understanding-bert/

Goal: A more nuanced representation of language that best captures its meaning.

BERT = Bidirectional Encoder Representations from Transformers
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BERT NLP models

BERT = Bidirectional Encoder Representations from Transformers

… ARE ALREADY OUTDATED! …

Source: Peter Lee PhD, Microsoft Research, https://www.youtube.com/watch?v=bEovhfxJsM4
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Domain Score Rationale

Eligibility Criteria 3 Although limited number of exclusionary characteristics that identify patients with serious 
illness,  collected daily from the EHR and requiring both automated reports and manual 
review.

Recruitment Path 5 Patients: no additional effort than what would be used in usual care; waiver of informed 
consent approved by site IRB. Clinicians: contacted by email and accompanying page to alert 
them to the JS. 

Setting 4 Academic, community and county hospital
Organization intervention 3 Additional staff to manually screen for patient eligibility, identify clinical team for receipt of JS, 

and implement automated JS procedures. 
Flex of experimental 
intervention-Delivery

5 JS provided without additional protocols or measures to improve compliance; no specific 
advice on allowed co-interventions or complications.

Flex of experimental 
intervention- Adherence

5 No more than usual encouragement to adhere to the JS recommendations; no exclusions 
based on adherence and no measures to improve adherence if found wanting. 

Follow-up 4 Clinicians might choose to schedule another visit or a longer visit to conduct a GOC 
discussion, but neither the intervention nor follow-up required additional activities beyond the 
target visit. Outcome data collected from the EHR using primarily automated methods.  

Primary Outcome 5 Occurrence of GOC discussions with clinicians identified with NLP-screened human 
abstraction- highly relevant to patients with serious illness.

Primary Analysis 5 Intent to treat analysis and complete data derived from the EHR.

PRECIS-2 Trial Domains, Scores and Rationale
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Domain Definition Score Rationale
Eligibility Criteria Who is selected to participate in the trial? 3 Although limited number of exclusionary characteristics that identify 

patients with serious illness,  collected daily from the EHR and requiring 
both automated reports and manual review.

Recruitment Path How are participants recruited into the 
trial?

5 Patients: no additional effort than what would be used in usual care; waiver 
of informed consent approved by site IRB. Clinicians: contacted by email 
and accompanying page to alert them to the JS. 

Setting Where is the trial being done? 4 Academic, community and county hospital
Organization 
intervention

What expertise and resources are needed 
to deliver the intervention?  

3 Additional staff to manually screen for patient eligibility, identify clinical 
team for receipt of JS, and implement automated JS procedures. 

Flex of experimental 
intervention-Delivery

How should the intervention be delivered? 5 JS provided without additional protocols or measures to improve 
compliance; no specific advice on allowed co-interventions or 
complications.

Flex of experimental 
intervention-
Adherence

What measurements are in place to make 
sure participants adhere to the 
intervention? 

5 No more than usual encouragement to adhere to the JS 
recommendations; no exclusions based on adherence and no measures to 
improve adherence if found wanting. 

Follow-up How closely are participants followed up? 4 Clinicians might choose to schedule another visit or a longer visit to 
conduct a GOC discussion, but neither the intervention nor follow-up 
required additional activities beyond the target visit. Outcome data 
collected from the EHR using primarily automated methods.  

Primary Outcome How relevant is it to participants? 5 Occurrence of GOC discussions with clinicians identified with NLP-
screened human abstraction- highly relevant to patients with serious 
illness.

Primary Analysis To what extent are all data included? 5 Intent to treat analysis and complete data derived from the EHR.
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