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Abstract

Background: Although goals-of-care discussions are important for high-quality palliative care, 

this communication is often lacking for hospitalized older patients with serious illness. Electronic 

health records (EHR) provide an opportunity to identify patients who might benefit from these 

discussions and promote their occurrence, yet prior interventions using the EHR for this purpose 

are limited. We designed two complementary yet independent randomized trials to examine 

effectiveness of a communication-priming intervention (Jumpstart) for hospitalized older adults 

with serious illness.

Methods: We report the protocol for these 2 randomized trials. Trial 1 has two arms, usual 

care and a clinician-facing Jumpstart, and is a pragmatic trial assessing outcomes with the EHR 

*Corresponding author at: Cambia Palliative Care Center of Excellence at UW Medicine, Harborview Medical Center, University of 
Washington, 325 Ninth Avenue, Box 359762, Seattle, WA 98104, United States of America. jrc@u.washington.edu (J.R. Curtis). 

Declaration of Competing Interest
The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.org/10.1016/j.cct.2022.106879.

HHS Public Access
Author manuscript
Contemp Clin Trials. Author manuscript; available in PMC 2023 September 01.

Published in final edited form as:
Contemp Clin Trials. 2022 September ; 120: 106879. doi:10.1016/j.cct.2022.106879.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



only (n = 2000). Trial 2 has three arms: usual care, clinician-facing Jumpstart, and clinician- and 

patient-facing (bi-directional) Jumpstart (n = 600). We hypothesize the clinician-facing Jumpstart 

will improve outcomes over usual care and the bi-directional Jumpstart will improve outcomes 

over the clinician-facing Jumpstart and usual care. We use a hybrid effectiveness-implementation 

design to examine implementation barriers and facilitators.

Outcomes: For both trials, the primary outcome is EHR documentation of a goals-of-care 

discussion within 30 days of randomization; additional outcomes include intensity of end-of-life 

care. Trial 2 also examines patient- or family-reported outcomes assessed by surveys targeting 3–5 

days and 4–8 weeks after randomization including quality of goals-of-care communication, receipt 

of goal-concordant care, and psychological symptoms.

Conclusions: This novel study incorporates two complementary randomized trials and a hybrid 

effectiveness-implementation approach to improve the quality and value of care for hospitalized 

older adults with serious illness.

Clinical Trials Registration: STUDY00007031-A and STUDY00007031-B.
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1. Introduction

Communication about goals of care is an important aspect of palliative and end-of-life care, 

yet our relative inability to conduct and document this communication with seriously ill 

patients is a shortcoming in our healthcare system [1–6]. While the value of advance care 

planning about hypothetical future health states with healthy individuals is a topic of debate, 

there is consensus about the value of improving goals-of-care discussions for those with 

serious illness facing difficult treatment decisions [7–12]. Goals-of-care communication has 

been associated with improved patient and family outcomes as well as reduced intensity of 

care at the end of life [1,13]. Electronic health records (EHR) provide a key opportunity 

to identify patients who would most benefit from goals-of-care discussions and to promote 

these discussions, yet prior interventions have not used the EHR to accomplish these goals. 

This gap was highlighted in two National Institute on Aging (NIA) consensus conferences 

[14,15].

Goals-of-care discussions are particularly salient for older adults with chronic, life-limiting 

illness who are especially vulnerable to inappropriately intensive end-of-life care [16,17]. 

Intensive care unit (ICU) admissions may worsen mortality for some patients [18] and, 

for the growing numbers of adults with Alzheimer’s disease and related dementias 

(ADRD) [19], end-of-life care is increasingly marked by intensive care that confers no 

survival benefit [17,20,21]. We were particularly interested in examining the effect of the 

intervention for patients with ADRD given the increasing numbers of patients with ADRD 

and the rising use of intensive care for this population [17,20,21].

This protocol builds on two successful programs, one using the EHR to identify seriously 

ill patients and documentation of goals-of-care discussions [22–27], and the other an 
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intervention shown to promote and improve these discussions among outpatients with 

serious illness [2,3]. In the first program, we developed natural language processing 

methods (NLP) to automatically identify EHR documentation of goals-of-care discussions 

for patients with serious illness [22]. In the second, we conducted a randomized trial 

that successfully prompted outpatient clinicians to complete and document goals-of-care 

discussions for patients with serious illness using a bi-directional “Jumpstart” intervention. 

The bi-directional (delivered to both patients and clinicians) Jumpstart is a communication-

priming intervention that uses pre-encounter patient survey responses to populate one-page 

guides that summarize patient-specific information about preferences for communication 

and care, as well as tips to improve this communication [2,28]. This guide is delivered to 

patients (to prepare them to talk with clinicians) and clinicians (to give tips for goals-of-care 

communication). This intervention increased goals-of-care discussions from 31% to 74% of 

routine clinic visits (p < 0.001) and increased patient-assessed quality of communication 

(p < 0.001) [2,3]. However, surveying patients or family members prior to the intervention 

makes this intervention challenging to implement in routine practice due to the resources 

required and may not be necessary to achieve some of the benefit of this intervention.

In this protocol paper, we describe 2 complementary yet independent trials among 

hospitalized older adults with serious illness, including adults with ADRD. The first, Trial 

1, is a large pragmatic trial (n = 2000) comparing usual care with a patient-specific, EHR-

populated clinician-facing Jumpstart designed to prompt clinicians to initiate goals-of-care 

discussions. The second, Trial 2, is an effectiveness trial with three arms that compares 

a) this EHR-populated, clinician-facing Jumpstart, b) the survey-populated, bi-directional 

Jumpstart, and c) usual care (n = 600). We hypothesize the clinician-facing Jumpstart will 

improve outcomes compared to usual care, and the bi-directional Jumpstart will improve 

outcomes compared to the clinician-facing Jumpstart and also to usual care. In both 

trials, we are using a Type 1 hybrid effectiveness-implementation approach to examine 

implementation of the interventions [29].

2. Methods

2.1. Setting

The trials are being conducted at three UW Medicine hospitals: University of Washington 

Medical Center (UWMC)-Montlake, Harborview Medical Center, and UWMC-Northwest. 

UWMC-Montlake is a quaternary-care university hospital and academic medical center that 

provides subspecialty care to the Pacific Northwest region; it has 529 acute care beds and 75 

ICU beds. Harborview Medical Center is a county-owned tertiary care hospital and regional 

referral center, and the sole Level 1 Trauma Center for a five-state region; it has 413 acute 

care beds and 94 ICU beds. UWMC-Northwest is an academically-affiliated community 

hospital with 218 acute care beds and 15 ICU beds, and serves a large geriatric and nursing 

home resident population.

2.1.1. Patient population—Eligible patients will be hospitalized, 55 years of age or 

older, and identified by ICD-10 codes documented in the EHR during the 2 years prior 

to the hospitalization that indicate one or more of the nine chronic conditions used by 
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the Dartmouth Atlas to study end-of-life care [30]: dementia, cancers of poor prognosis, 

chronic pulmonary disease, coronary artery disease, heart failure, chronic liver disease, 

chronic renal disease, diabetes with end-organ damage, and peripheral vascular disease. 

These 9 conditions account for 90% of deaths among Medicare beneficiaries in the US 

[31,32]. To increase inclusivity of important and under-studied populations, we also include 

all hospitalized patients over age 80 [33,34]. Among patients meeting any of these criteria, 

we include only those with no identified documentation of goals-of-care discussions during 

the current admission prior to randomization as determined through daily screening of 

hospitalized patients [22–27]. In trial 2, eligibility for patients include the ability to speak 

English well enough to complete surveys. If patients are unable to participate in Trial 2, 

eligibility for family members include being a legal next of kin and ability to speak English 

well enough to complete surveys.

Trial 1 is a pragmatic design using a waiver of informed consent to enroll all eligible 

patients. The rationale for a waiver of informed consent is that the intervention is designed 

to promote standard of care. We estimate 20% of the planned sample to have ADRD. For 

Trial 2, patients or their legal surrogate decision-maker consent and complete a baseline 

survey without formal over-sampling but with a focus on recruiting eligible patients with 

ADRD first to provide some pragmatic over-sampling of patients with ADRD. We estimate 

enrolling participants such that up to 40% have ADRD. Trial 1 has the advantage of 

enrolling all eligible patients and therefore results will be more generalizable than Trial 2. 

However, Trial 2 has the advantage of including survey-based outcomes providing more 

information about effectiveness of the intervention. These trials could have been combined 

into a single trial, but this approach would not have allowed Trial 1 to capitalize on the 

pragmatic feature of enrolling all eligible patients due to the requirement of informed 

consent for survey administration. These two trials are independent and sequential with 

completion of Trial 1 first. Fig. 1 shows the overall trial design (Fig. 1). For Trial 2, study 

staff use a brief six-item screening tool to assess cognitive impairment among patients [35]. 

If patients do not pass the cognitive screen, the legal surrogate decision-maker is asked to 

complete the surveys.

2.1.2. Randomization—Patients are randomized in a 1:1 ratio in Trial 1 and 1:1:1 ratio 

in Trial 2 using variable size blocks and stratified for hospital and ADRD vs. no ADRD. 

Participating family members or legal surrogate decision makers are assigned the same arm 

as the corresponding patient. Study coordinators conducting screening and enrollment are 

blinded to assignment until screening and enrollment are complete.

2.2. Interventions

2.2.1. Clinician-facing Jumpstart—First, we use automated methods to examine 

inpatient and outpatient EHR notes prior to the current admission, identifying current 

code status as well as all prior Physician Orders for Life-Sustaining Treatments (POLST) 

forms and advance directives; this information is included on Jumpstart Guides to inform 

discussions. Second, we deliver the Jumpstart Guide to the primary hospital team (all 

attending and resident physicians and advanced practice providers) via secure email and a 

page alerting the physicians to the presence of the Jumpstart Guide in their email, with the 
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addition of in-person delivery of a paper version in Trial 2 only (see online appendix for 

example Jumpstart guides).

2.2.2. Bi-directional Jumpstart—First, information about the patient is abstracted 

from the EHR in the same way as for the Clinician-facing Jumpstart. Second, patients 

or their legal surrogate decision-maker complete baseline survey items assessing three 

domains: a) preferences for discussions about goals of care; b) barriers and facilitators for 

having such discussions; and c) current goals of care. Third, using the EHR and baseline 

survey, we use the automated algorithm from our prior trial [2] adapted to the hospital 

setting using human-centered design methods [36] to create a survey-informed Jumpstart 

Guide to prompt and guide goals-of-care discussions between the patient and hospital team 

or, if the patient isn’t able, the family member and the hospital team (see supplement 

for sample Jumpstart Guide). Finally, in the fourth step, we deliver the Jumpstart Guides 

to the primary team via secure email similar to Trial 1, as well as in-person delivery to 

members of the team. We also provide a survey-informed Jumpstart Guide to the patient 

or family, adapted with language specifically for the patient and family. All Jumpstart 

Guides are delivered on the day of randomization with the goal of prompting a goals-of-

care discussion early during hospitalization, as supported by the National Quality Forum 

[37]. The bi-directional Jumpstart includes both EHR- and patient-tailored suggestions for 

conducting goals-of-care discussions based on survey responses. The suggestions are guided 

by the educational experience of VitalTalk, a nationally-acclaimed program for teaching 

serious illness communication, and adapted to the inpatient setting [38,39], as well as by a 

human-centered design exercise with hospital clinicians [36].

2.2.2.1. Outcomes from the EHR and Death Certificates (Trials 1 and 2).: The primary 

outcome for both trials is EHR documentation of goals-of-care discussions within 30 days 

after randomization. Our rationale for this as the primary outcome is that this is the primary 

target for the interventions and important to diverse stakeholders including patients and 

their families [7,22,40–42]. We will use supervised-machine-learning-based NLP to measure 

the primary outcome. In this approach, a dataset of EHR records external to the trial is 

first annotated by human abstractors to identify passages representing documented goals-

of-care discussions. The annotated data are then used to train an NLP model to predict 

the presence or absence of documented goals-of-care discussions in unannotated EHR text 

collected from the trial itself [43,44]. Our research group has developed and reported the 

performance of bag-of-words logistic-regression models trained on 3183 EHR notes (689 

positive) collected from previous trials [2,45] that suggested an area under the receiver 

operating characteristic curve (AUCROC) of 0.943 for classifying the presence or absence 

of documented goals-of-care discussions in a given clinical note [46]; and, hybrid rule- and 

bag-of-words logistic-regression models trained on 4391 EHR notes (99 positive) collected 

from 150 participants in a previous trial [47] of a communication-priming intervention that 

suggested an AUCROC up to 0.932 for classifying the cumulative incidence of documented 

goals-of-care discussions in a given patient-hospitalization [48]. Although this degree of 

accuracy is likely adequate for the proposed trial, we are actively developing deep learning 

methods that should improve the performance and generalizability of NLP toward this task 

[48–50]. We will manually review the EHR for goals-of-care discussions using standard 
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EHR abstraction methods [46,48] for a randomly selected subset of patients in each trial 

to evaluate potential misclassification by NLP. We will also have the option of manually 

confirming NLP-identified goals-of-care discussions if NLP performance is suboptimal, as 

has been done by others [51].

Additional outcomes for both trials, obtained from the EHR, include utilization metrics 

associated with intensity of care (i.e., any ICU admissions, any ED visits, any palliative 

care consultations, and ICU- and hospital-free days); these outcomes will be assessed 

at 30 and 90 days after randomization. ICU- and hospital-free days are defined as the 

number of days alive and outside of the ICU (or hospital) within the specified time period 

after randomization (i.e. 30 days or 90 days) [52,53]. We will also examine the following 

outcomes: 1) time to first goals-of-care discussion during the 30 days after randomization; 

2) occurrence of any hospital readmissions within 7 and 30 days after discharge from the 

index hospitalization; and 3) mortality status at 90 days and 1 year after randomization. 

Costs of care during hospital admission and 30- and 90-days following randomization will 

be obtained from institutional billing systems. Washington State death certificate data will be 

used to examine mortality after hospital discharge (Table 1).

2.2.2.2. Outcomes derived from patient- and family-reports (Trial 2 only).: Additional 

outcomes for Trial 2 will be obtained from patient or family surveys. Surveys will be 

completed targeting three time points: 1) baseline; 2) 3–5 days after randomization; and 3) 

30 days after randomization (see online appendix for survey examples). Surveys may be 

completed in person, online, by mail, or by phone, based on respondents’ preferences.

Occurrence and quality of discussions (timepoint 2): We use previously validated 

items to assess the occurrence and quality of goals-of-care communication during the 

hospitalization after randomization [2,28,54–59]. Communication occurrence is assessed 

with a single item [2,28]. Quality of goals-of-care communication is assessed with the end-

of-life communication scale (QOC_eol) of the Quality of Communication (QOC) survey, 

developed from qualitative interviews and focus groups with a diverse group of patients, 

families, and clinicians [54,55,57].

Goal-concordant care (timepoint 1, timepoint 2, and timepoint 3): Concordance between 

the care patients want and the care they are receiving will be measured with two questions 

from the Study to Understand Prognoses and Preferences for Outcomes and Risks of 

Treatments [60]. The first question defines patients’ priorities for extending life or ensuring 

comfort. The second question assesses patients’ perceptions of their current treatment using 

the same two options [60]. Concordance is defined as a match between preference for care 

and the type of care currently received, as reported by patients or families. Although most 

patients want both quality and life-extending care, requiring respondents to pick one is a 

useful way to identify patients’ top priority [61–63]. If patients are unable to respond, goals 

of care are elicited from family as they would be in clinical practice [64].

Symptoms of anxiety and depression (timepoint 1 and timepoint 3): Patient and family 

symptoms of anxiety and depression are assessed with the Hospital Anxiety and Depression 

Scale (HADS) [65,66]. Patients and families will complete these surveys for themselves 
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only; we do not ask for surrogate report of patients’ psychological symptoms. The goal is 

not to diagnose the clinical syndromes of anxiety or depression, but rather to identify the 

burden of symptoms.

Utilization (timepoint 3): In addition to measuring hospital readmissions through the 

EHR, we will use patient or family reports of patient emergency department visits, 

hospitalizations, and outpatient visits following hospital discharge. By using both sources 

of data, we expect to capture utilization that occurs outside of UW Medicine.

2.2.2.3. Implementation outcomes (Trials 1 and 2).: Assessment of the implementation 

of the interventions in Aim 3 is guided by the RE-AIM Framework for implementation 

research [67–70] and the Consolidated Framework for Implementation Research (CFIR) 

[71]. RE-AIM is a multidimensional framework for evaluating the public health impact 

of efforts to translate research into practice [68]. The five dimensions of RE-AIM are 

reach of the intervention within the target population, effectiveness of the intervention, 

adoption by target staff members or settings, implementation consistency and quality, 

and maintenance of intervention delivery and effects [67–70]. CFIR is a pragmatic meta-

theoretical framework that synthesizes constructs related to implementation of evidence-

based interventions. The five overarching domains are intervention characteristics, outer 
setting, inner setting, characteristics of individuals, and process, and include a total of 37 

constructs that can be used to understand what works, and why, in a certain setting [71]. We 

collect quantitative and qualitative data on reach, effectiveness, adoption, implementation, 

and maintenance (RE-AIM) of the intervention. Quantitative data are collected as routine 

tracking as part of the implementation of both trials, with data on participation, intervention 

use, fidelity to the intervention, and changes over time (Table 2). Qualitative data are 

collected through short, semi-structured interviews (10–30 min) guided by the CFIR 

domains. The interviews are conducted in-person or by phone with patients (n = 20) and 

family members (n = 20) from Trial 2, and clinicians (n = 40) from either Trial 1 or 2 

after study involvement. All participants are selected using purposive sampling to ensure a 

diverse group based on level of participation, race, ethnicity, age, gender and, for clinicians, 

specialty, and year of training. A trained qualitative interviewer will interview participants 

using an interview guide, and interviews will be audio-recorded and transcribed [41,72–88].

2.2.2.4. Analysis. We will follow the intention-to-treat principle for all 
analyses.: Primary Outcome (presence of goals of care discussion within 30 days after 

randomization): The effect of intervention on the primary outcome will be quantified by 

the difference in proportions and evaluated with a linear regression model with robust 

standard errors. The predictor of interest is randomization arm (Clinician-facing Jumpstart 

or usual care for Trial 1; or Clinician-facing Jumpstart, Bi-directional Jumpstart, or 

usual care for Trial 2). The model will adjust for hospital site and ADRD status, since 

randomization is stratified on these factors. This model assumes the effect of intervention is 

the same for patients with and without ADRD. We will also include an interaction between 

randomization arm and ADRD, which allows the effect of intervention to vary by ADRD 

status and allows evaluation of the effect among those with and without ADRD. We will 

evaluate the timing of goals-of-care discussions with a Cox proportional hazards model.
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2.2.2.5. Additional outcomes.: For the analysis of the other outcomes, we will use a 

strategy similar to that for the primary outcome. For continuous outcomes (e.g., ICU-free 

days, HADS score), the effect of intervention will be quantified by a difference in means. 

For survey outcomes which are collected at more than one time point after randomization, 

we will use a mixed model to account for the correlation between repeated measures. 

Our initial model will allow the average response to be different at each time point, but 

assume the intervention has the same effect at each time. We will also allow the effect 

of intervention to be different across time by including an interaction between time and 

intervention. The advantage of using the data at the multiple time points and a mixed model 

approach is that we can gain precision; it also allows for missing responses, assuming 

responses are missing at random. Missing data are more of an issue for the survey outcomes 

than the primary outcome; we will quantify the amount and type of missing data, evaluate 

associations of missingness with participant characteristics, and apply appropriate methods 

to account for missing data [89].

2.2.2.6. Evaluate implementation and identify barriers and facilitators to future 
implementation.: We will perform thematic content analysis of transcribed interviews to 

explore feedback on the intervention, ways to improve intervention implementation, and 

aspects of care not adequately addressed by the intervention [90–92]. Interview guides and 

analyses will be guided by the RE-AIM and CFIR frameworks as described above [67–71]. 

Qualitative data will be imported to analytic software (Dedoose), where investigators will 

perform the following analytic steps using an iterative approach to thematic analysis [93]: 

1) initially code material, devising a coding framework and using that framework to reduce 

the text into smaller segments; 2) identify themes from the coded text; 3) construct thematic 

networks that include basic themes, organizing themes, and global themes; 4) describe and 

summarize thematic networks; and 5) interpret patterns that have emerged in and across 

thematic networks.

2.2.2.7. Sample size considerations for the primary outcome.: The focus for sample 

size considerations is the primary outcome: proportion of patients with documented goals-

of-care discussions within 30 days after randomization.

Trial 1: With a total sample size of 2000 (1000 per group), two-sided significance level 

(α) of 0.05, and a variance estimate based on a proportion of 0.54, we have 80% power to 

detect a difference in proportions between those randomized to Clinician-facing Jumpstart 

and usual care of at least 0.06. We assumed a proportion of 0.54 based on the proportion 

among all participants in a prior trial of the Jumpstart guide [2]. If the total number of 

patients with ADRD in Trial 1 is 400 (200 per group), we would have 80% power with α = 

0.05 to detect a difference in proportions of 0.14 among those with ADRD.

Trial 2: With a total sample size of 600 (200 per Clinician-facing Jumpstart, 200 per 

Bi-directional Jumpstart, and 200 per usual care), we have 80% power to detect a difference 

in proportions of 16% for each of the 3 pairwise comparisons assuming an overall α = 0.05 

and a Bonferroni adjustment for the 3 comparisons (α = 0.017 for each comparison) and 

variance based on a proportion of 0.54 as above [2].
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2.2.2.8. Sample size for qualitative analyses.: For Aim 3 qualitative analyses, it is 

important to achieve theoretical saturation (no new themes emerging) [92,94]. Based on 

our prior studies, we anticipate achieving saturation by 80 interviews for understanding 

patients/families and clinician perspectives [41,75,83–88]. We will monitor for saturation 

and will recruit additional participants if needed.

3. Discussion

The interventions described in this protocol paper use the EHR to identify eligible patients 

and prompt and guide goals-of-care discussions with either: a) a clinician-facing prompt 

and guide for clinicians only, along with information about prior advance care planning 

completed prior to the hospitalization; or b) a bi-directional, patient-informed intervention 

that provides patient-specific support to clinicians, patients, and family members. We 

anticipate that both interventions will be effective compared to usual care, and that this 

study will provide important options for healthcare systems. Economic analyses will allow 

us to evaluate the effect on costs of care, after factoring in the costs of implementing these 

interventions, to enhance dissemination. If either or both of these interventions are not 

effective, the results of Aim 3 will provide important information to shape, direct and deliver 

future interventions.

This study has several potential limitations. First, this study occurs in a single healthcare 

system which may limit generalizability. Second, goals-of-care discussions may be 

misclassified for two reasons: 1) the sensitivity and specificity of NLP for the outcome is 

not perfect; and 2) documentation of goals-of-care discussions in the EHR does not perfectly 

reflect actual discussions. We will assess the accuracy of NLP against manual EHR review 

in a sample of patients to evaluate the extent of misclassification. Third, it is possible that 

this intervention might change behavior for clinicians caring for patients randomized to 

usual care. Our prior studies suggest that most clinicians require a patient-specific prompt 

to have timely goals-of-care discussions, which may mitigate this concern [2,28]. However, 

we will assess for an increase in goals-of-care discussions in the usual care groups over 

time, which might signify contamination or temporal trends, but could be used to assess the 

potential degree of contamination if present. Contamination would bias the results toward 

the null hypothesis and only be a major issue for a negative study. Fourth, although we 

do not expect missing data for our primary outcome (presence of goals of care discussion 

within 30 days after randomization according to the EHR), outcomes from surveys are likely 

to be missing from some participants which could lead to bias and reduce precision of 

our estimate of intervention on patient-reported outcomes. Fifth, although we are powered 

to detect a difference between each of the 3 arms in Trial 2, a difference between the 2 

interventions is not of interest if neither is superior to usual care and we are not powered 

to detect non-inferiority or equivalence (of the Clinician-facing Jumpstart compared to the 

bi-directional Jumpstart). In addition, there is no established “minimal clinically important 

difference” for this outcome. Sixth, cost assessments are limited to costs available at UW 

Medicine, and we will be limited in our ability to assess costs from other healthcare 

systems after hospital discharge. Most of the benefits we anticipate for this intervention will 

occur during the hospitalization, although there may be ongoing reductions in costs after 

hospitalization related to changes in the goals of care as a result of the intervention. Finally, 
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we acknowledge that these two trials could have been conducted as a single trial without a 

waiver of informed consent which would have reduced resources required, but also highlight 

that this would not have had the advantage of Trial 1 of enrolling all eligible patients without 

risk of response bias.

In summary, we report here the protocol for two complementary yet independent trials 

to evaluate an intervention to prime and guide goals-of-care discussions for seriously 

ill hospitalized patients. The first is a large pragmatic trial comparing a clinician-facing 

intervention to usual care. The second is an effectiveness trial comparing the clinician-facing 

Jumpstart, a bi-directional (clinician-facing and patient- or family-facing) Jumpstart, and 

usual care. Both trials use a Type 1 hybrid effectiveness-implementation design to explore 

barriers and facilitators for similar interventions in the future.
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Fig. 1. 
Large pragmatic RCT of clinician-facing Jumpstart vs. usual care.
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Table 1

Outcome measures and data collection.

Major outcome measures concept Data collection: source & time

Aims 1 and 2 outcomes

EHR documentation of goals-of-care discussion 
(Primary outcome for both Trials)

Goals-of-care discussion EHR: 30 days post randomization

ICU use, ICU and hospital free days Intensity of care EHR: 30 days post randomization

7- and 30-day ICU and hospital readmissions Intensity of care EHR: 7 and 30 days following hospital discharge

Costs of care Intensity of care/ intervention costs EHR: During hospital stay, 30 and 90 days post-
randomization.

All-cause mortality at 90 days and 1 year All-cause mortality Washington State death certificates

Aim 2 outcomes (not used in Aim 1 since the Trial 1 is a pragmatic trial without contact with patients or family members)

Patient/family-reported discussion of goals 
[2,28]

Goals-of-care discussion occurrence Survey: 3–5 days & 4–6 weeks post-randomization

Quality of Communication (QOC) [54,55,57] Quality of communication Survey: 3–5 days post randomization

SUPPORT question [60] Goal-concordant care Survey: 3–5 days & 4–6 weeks post-randomization

HADS – anxiety and depression [65,66] Symptoms of anxiety & depression Survey: 4–6 weeks post-randomization

EQ-5D-5L Health-related QOL Survey: 4–6 weeks post-randomization

Patient/family reported ED, hospitalization and 
outpatient utilization

Healthcare utilization Survey: 4–6 weeks post-randomization

CollaboRATE [95] Shared decision-making Survey: 3–5 days post randomization
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Table 2

Application of the RE-AIM framework to this study of the RE-AIM framework to this proposal.

Domain Existing Knowledge Gaps Quantitative Data from 
Trials 1 and 2

Qualitative Data from 
Interviews

REACH: Proportion willing to 
participate in the intervention

• Extent clinicians, patients, and family 
willing to participate in Jumpstart 
intervention unknown
• Uptake on institutional level unknown

% of eligible patients 
and families participating 
(Trial 2)

Factors influencing 
acceptability of intervention 
to patients, families, and 
clinicians

EFFECTIVENESS: Ability to 
improve outcomes

• Prior trials confirmed Jumpstarts 
effectiveness in the outpatient setting, but 
not inpatient
• “Real world” effectiveness still to be 
determined

Impact of intervention on 
outcomes (Aim 1&2)

Explore patient, family, and 
clinician experiences with the 
effectiveness of intervention

ADOPTION: Proportion who 
actually use the intervention

• High-level interest from health system 
leaders, but adoption by frontline clinicians 
unknown
• Will patients and family members accept 
the inpatient Jumpstart

Patient and family 
participation across sites, 
units, services (Trial 2)

Explore barriers and 
facilitators to “real world” 
adoption and variability across 
units, services, & hospitals

IMPLEMENTATION: Fidelity 
and consistency of use

• Fidelity of Jumpstart high in outpatient 
clinics, but unclear about the more hectic 
inpatient settings
• Unclear if fidelity would vary by unit or 
hospital

Use* across sites, units, 
services (Trial 1&2)

Assessment of clinician, 
patient, and family experience 
of intervention fidelity

MAINTENANCE: 
Consistency over time and 
settings

• Maintenance of the two interventions is 
unknown and may be higher in Trial 1
• Maintenance may vary by unit or hospital

Use* of interventions over 
time (Trials1&2)

Assess patient-, unit-, service-, 
& hospital-level maintenance 
over duration of Trials 1 and 2

*
Use assessed as proportion of patients for whom a Jumpstart form was opened and reviewed by a clinician on the primary team.
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