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ABSTRACT
Introduction Older patients with advanced chronic kidney 
disease (CKD) often are inadequately prepared to make 
informed decisions about treatments including dialysis 
and cardiopulmonary resuscitation. Further, evidence 
shows that patients with advanced CKD do not commonly 
engage in advance care planning (ACP), may suffer from 
poor quality of life, and may be exposed to end- of- life care 
that is not concordant with their goals. We aim to study 
the effectiveness of a video intervention on ACP, treatment 
preferences and other patient- reported outcomes.
Methods and analysis The Video Images about 
Decisions for Ethical Outcomes in Kidney Disease trial is 
a multi- centre randomised controlled trial that will test 
the effectiveness of an intervention that includes a CKD- 
related video decision aid followed by recording personal 
video declarations about goals of care and treatment 
preferences in older adults with advancing CKD. We aim to 
enrol 600 patients over 5 years at 10 sites.
Ethics and dissemination Regulatory and ethical aspects 
of this trial include a single Institutional Review Board 
mechanism for approval, data use agreements among 
sites, and a Data Safety and Monitoring Board. We intend 
to disseminate findings at national meetings and publish 
our results.
Trial registration number NCT04347629.

INTRODUCTION
Advance care planning (ACP) is an iterative 
process that involves conversations about 
patients’ goals and preferences for future 
medical care.1 The core value of ACP lies in 
conversations exploring what matters most to 
patients and in preparation of patients and 
families for future ‘in- the- moment’ shared 
decision making.2 Conversations between 
clinicians and their patients about their goals 
and values in serious illness are associated 

with outcomes such as improved patient 
and family satisfaction about the quality of 
death, end- of- life care, as well as less anxiety 
and depression.3–7 In addition, failing to 
address patients’ goals and values through 
ACP conversations is associated with more 
hospital use at the end of life, more burden-
some interventions, less use of hospice and 
more difficult bereavement for families and 
caregivers.8–13

ACP conversations frequently do not 
happen for patients with chronic kidney 
disease (CKD).14–16 Advanced CKD carries 
notable morbidity and mortality for patients 
and is marked by frequent interaction with 
the healthcare system.17–20 Older adults bear 
a significant burden of CKD and have high 

Strengths and limitations of this study

 ► The use of a human- assisted Natural Language 
Processing (NLP) tool that can quickly and compre-
hensively evaluate a large corpus of clinical notes.

 ► A broad selection of study sites leading to diversity 
and geographic spread of the subject population.

 ► Findings may be of limited generalisability, for ex-
ample, the study findings may not extend to older 
adults with chronic kidney disease who also have 
cognitive impairment or patients who are receiving 
dialysis treatments.

 ► Only advance care planning (primary outcome) that 
is documented in the chart is assessable by the NLP 
methodology.

 ► ‘Dosage’ of the video decision aid intervention will 
not be tracked and thus the study will not assess 
how often patients watch which portions of the vid-
eo intervention and how much in total was viewed.
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rates of mortality from comorbid illnesses and after 
starting dialysis.21–25A growing body of literature suggests 
that some older adults with CKD and other comorbidities 
who progress to kidney failure may receive few benefits 
from dialysis and may experience a degradation in quality 
of life and functional status.26–28 In addition, cardiopul-
monary resuscitation (CPR) appears to be particularly 
ineffective in older adults with advanced CKD and overall 
knowledge about CPR remains low in this population.14 29 
As such, experts and guidelines have called for increased 
efforts to improve on shared advance care planning and 
decision- making for older adults around initiation of 
dialysis and CPR preferences.30–32 Further, medical treat-
ments, such as dialysis, are often presented as necessary 
rather than a matter of personal preference while the 
option of medical management of kidney disease without 
dialysis is poorly described to patients, if at all.33–38 As a 
result, there is a call for research to develop and test tools 
to improve ACP and treatment decision- making among 
older adults with advanced CKD.33

Traditional ACP and decision- making for patients rely 
on clinicians’ ad hoc verbal or paper- based descriptions of 
treatment options as patients consider what preferences 
meet their unique goals.34 39–41 This approach is limited 
because treatment decisions, such as those for dialysis, 
and medical management without dialysis options, and 
CPR are challenging to describe or may not be acces-
sible to patients with limited literacy. Additionally, infor-
mation provided to patients is variable and both verbal 
and paper explanations are hindered by literacy and 
language barriers. Patients often look to video media for 
information on CPR,42 however, fictional video represen-
tations in popular media can sensationalise and misrep-
resent outcomes.14 43–46 To address these shortcomings, 
we developed and tested a video decision aid to improve 
knowledge of kidney failure treatment options (including 
medical management without dialysis) among older 
patients with advanced CKD.38 The tool, which is avail-
able in both English and Spanish, significantly improved 
knowledge of medical management without dialysis and 
participants also reported high satisfaction and accept-
ability ratings.38 Video- based tools can improve deci-
sion making by providing visual information to capture 
complex medical and emotional scenarios and lead 
to increased ACP documentation.47 48 Additionally, a 
growing body of evidence supports the effectiveness and 
feasibility of decision aids on decision- making outcomes 
among patients with various serious illnesses, including 
in kidney disease.38 43 44 47–59 In this paper, we present the 
rationale, methodology and design of the Video Images 
about Decisions for Ethical Outcomes in Kidney Disease 
(VIDEO- KD) trial.

METHODS
Overview
The VIDEO- KD trial is a planned 5 years (1 April 2020–31 
March 2025), multi- centre randomised controlled trial 

that will test the effectiveness of a two- part video interven-
tion on the primary outcome of ACP documentation in 
the electronic health record (EHR) among patients aged 
65 and older with advanced CKD. The first part of the 
intervention consists of a video aid to facilitate informed 
decision- making for patients with kidney disease.38 In the 
second stage of this intervention, patients can record 
their ACP preferences (called ‘video declarations’ or 
‘ViDecs’) to share with their clinicians and caregivers.60 
The specific aims for this study are as follows:

Aim 1: To compare ACP documentation after 1 year 
(or at the time of death) among English and Spanish 
speaking patients aged 65 or over with advanced CKD 
and poor prognosis randomly assigned to either: (1) an 
ACP video visually depicting CKD treatment options with 
a patient’s personalised video declaration (intervention); 
or (2) usual care (control).

Aim 2: To compare knowledge, decisional conflict, ACP 
engagement, CKD treatment preferences for CPR and 
dialysis, self- reported ACP conversations with clinicians 
and caregivers, and concordance of preferences with 
medical care delivery after 1 year (or at time of death) 
between intervention and control subjects.

Aim 3: To explore the quality of life, longevity and cost 
per quality- adjusted life year (QALY) associated with 
patients’ CKD treatment decisions in the intervention 
versus control groups.

Aim 4 (Exploratory): To conduct qualitative assessment 
of personal video declarations from 300 patients.

We will use Natural Language Processing (NLP) of the 
EHR to abstract our primary outcome for 600 patients. 
We will also assess the effect of the video intervention on 
secondary outcomes including decision- making experi-
ences, treatment practices, and quality of life compared 
with participants who undergo usual care. Demonstrating 
the effectiveness of a video intervention in persons who 
are facing decisions regarding treatment for kidney 
failure represents an essential step to implementing 
these tools into standard clinical practice. We used the 
Standard Protocol Items: Recommendations for Inter-
ventional Trials reporting guidelines in preparing this 
manuscript.45

Patient and public involvement
Patients were involved in the design and validation of the 
video aids being studied in this research.

Study timeline
The first year will involve design of data collection 
processes, study- site staff training and standardisation 
activities around video delivery and patient enrolment 
processes. This will be followed by 42 months of recruit-
ment and survey administration. Enrolled patients will be 
followed from initiation of trial procedures until death or 
the end of study, whichever comes first. Participants will 
be contacted every 2 months up until 1 year via follow- up 
phone calls to complete study surveys.
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Sites and randomisation
We will draw participants from ten healthcare systems 
across several regions in the USA. These include organ-
isations that represent the Mid- Atlantic (Hospital of the 
University of Pennsylvania), Northeast (Boston Medical 
Center, Massachusetts General Hospital, Brigham and 
Women’s Hospital, Renal Transplant Associates of New 
England), Southwest (University of New Mexico), West 
(Stanford University, Veterans Affairs Palo Alto Health 
Care System), Northwest (University of Washington) 
and Midwest (University of Pittsburgh Medical Center) 
regions. These systems represent a geographically diverse 
sample of patients and feature researchers and clinicians 
with expertise in the care of older patients with advanced 
CKD.38 61–67 Combined, these centres have over 80 000 
outpatient nephrology visits annually.

VIDEO- KD will employ central, computer- generated 
block randomisation at each site with varying block sizes 
of 4 and 6, starting at a random point within the first 
block to blind staff from randomisation patterns and to 
protect against the influence of secular trends over the 
trial period by ensuring balance between study arms. 
Randomisation will be stratified by site and language, 
English versus Spanish, to ensure even distribution across 
study arms.

Population
We aim to recruit a total of 600 patients over the study 
period. Study participants will be selected from ambu-
latory nephrology practices at each site. The inclusion 
criteria are: (1) 65 years or older in age; and (2a) advanced 
CKD and/or (2b) poor prognosis. Advanced CKD will be 
defined by at least two measurements for eGFR <20 mL/
min/1.73 m2 separated by at least 90 days. Poor prognosis 
will be defined as less than a 1 year prognosis as deter-
mined by the treating nephrologists answering ‘No’ to the 
Surprise Question (‘Would you be surprised if this patient 
died in the next 12 months?’). A ‘No’ answer to the 
Surprise Question has been demonstrated to be an accu-
rate predictor of 1 year mortality in older patients with 
advanced CKD not on dialysis and patients with multiple 
comorbidities.63 68–70 Subjects aged 65–69 will require 
both advanced CKD and a poor prognosis while those 
aged 70 and older will require either advanced CKD or a 
poor prognosis. The exclusion criteria for the VIDEO- KD 
study include: (1) patients who are listed for kidney trans-
plantation or those who have received a kidney transplant 
prior to study enrolment; (2) patients who have previ-
ously received or are receiving dialysis; (3) patients who 
are new to the clinic (ie, on their initial visit); (4) people 
who are visually impaired beyond 20/200 corrected; (5) 
patients who have been deemed by their nephrologists to 
have a psychological state that is not appropriate for study 
participation; and (6) cognitive impairment evaluated by 
administering the validated Short Portable Mental Status 
Questionnaire71 where patients with two or more errors 
will be excluded from the study.

The inclusion and exclusion criteria aim to capture a 
broad population of older adults with advanced CKD for 
whom ACP and decisions about kidney failure therapy 
are relevant. We used similar enrolment criteria in a pilot 
study to assess the efficacy of the video decision aid.38 We 
aim to evaluate only patients returning to clinic with an 
established relationship with the nephrology clinic due to 
the sensitive nature of ACP conversations. We anticipate 
patients will be racially/ethnically, socioeconomically and 
culturally diverse.

Recruitment
Potential participants with advanced CKD will be identi-
fied by their EHR. The research assistant (RA) will review 
a list of scheduled patients 2 weeks prior to their clinic 
visit. Only established patients known to the nephrologist 
will be considered. Using the EHR, the RA will identify 
potential participants who meet our eligibility criteria. To 
conduct this screening procedure, a Health Insurance 
Portability and Accountability Act (HIPAA) waiver of 
individual authorisation for disclosure of personal health 
information will be obtained. For those patients meeting 
the criteria, their nephrologist will then be notified by 
email to solicit their opinion as to whether the patient 
is otherwise appropriate to approach for participation 
based on the nephrologist’s knowledge of the patient’s 
clinical status, psychological disposition and decision- 
making capacity. They will also be asked to review their 
panel of patients for any patients meeting the Surprise 
Question criterion but not selected by the RA. When 
an appropriate patient is identified, they will either be 
mailed an opt- out recruitment letter and then called by 
phone for recruitment, or, if they are seen in the clinic in 
person, they will be asked by a member of their care team 
if they would like to speak with an RA to hear about the 
study. If the patient is amenable, the RA will administer 
the cognitive screening and schedule a time to administer 
the informed consent. The RA will then obtain informed 
consent (online supplemental file 1), which will be docu-
mented in accordance with each site’s requirements for 
each mode (phone, video or in- person). The RA will 
verify the ability of the patient to provide consent by 
explaining the nature of the study and having the patient 
repeat (teach- back) the aims and risks of the study. 
Only those patients who can understand the aims of the 
project, what their involvement entails and the risks and 
benefits of participation will be eligible. Family members 
and friends who might be present with the patient will be 
invited to remain during the survey if that is agreeable to 
the patient; however, all answers will be provided by the 
patient. After completing informed consent, the rando-
misation assignment is automated within the REDCap 
system, telling the RA in real time if the patient has been 
randomised to the intervention or control arm.72 An 
analyst with the central research team created the rando-
misation scheme and uploaded it into REDCap so study 
staff can access it directly as part of patient enrolment. We 
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have successfully used similar procedures to the above in 
our prior National Institutes of Health- funded trials.50 73

Intervention design, implementation and adherence 
monitoring
The first element of the video intervention is the video 
decision aid, which reviews kidney failure therapies (10 
min) and CPR (2 min). The 12 min video decision aid 
is designed for older patients with kidney failure making 
decisions about medical treatments.38 The development 
of the video followed a systematic approach, using an 
iterative process of design, content and structure reviews 
by geriatricians, nephrologists, palliative care clinicians, 
patients with kidney disease and their caregivers. The deci-
sion aid was designed using the internationally recognised 
decision aid criteria (International Patient Decision Aid 
Standards, http://ipdas.ohri.ca/). The proposed video 
decision aid for this study was certified by the Wash-
ington Health Care Authority and is the only decision 
aid currently certified in kidney disease (https://www.
hca. wa.gov/about-hca/healthier-washington/patient-de-
cision-aids-pdas). Additionally, the video was developed 
with content intended to be objective and balanced. It 
is scripted at a sixth- grade level of health literacy in both 
English and Spanish and has closed captioning. The 
Spanish script was also back- translated into English and 
reviewed by multiple stakeholders to ensure cultural 
appropriateness and accuracy. All investigational team 
members have reviewed and approved the video for use 
at their specific site.

The video decision aid is designed for older people with 
advanced CKD and their family members who are making 
decisions regarding three kidney failure treatment 
options: haemodialysis, peritoneal dialysis or medical 
management without dialysis. The aid also reviews CPR. 
The goal of this tool is to use decision science to support 
the person’s ability to make patient- centred informed 
decisions by considering: (1) accurate information about 
each option; (2) the risks and benefits of each alternative; 
(3) each choice within the context of their values and life-
styles; (4) a decision based on trade- offs among options; 
and (5) means for engaging with clinicians to discuss and 
document values, lifestyle and prognoses.

The video begins with a physician introducing the 
viewer to the concept of ACP as well as a review of 
advanced CKD and kidney failure. The narrator explores 
each of the options for kidney failure, reviewing the risks 
and benefits of each, and then discussing the trade- offs 
among the three options. For each option, visual images 
illustrate the therapy while discussing risks and benefits. 
The visual images illustrating the first option, haemodi-
alysis, include a patient receiving in- centre haemodial-
ysis, nurses attending to the person on haemodialysis, 
and images of caregivers. The second option, peritoneal 
dialysis, includes visual images of a person at home on 
peritoneal dialysis with the assistance of caregivers, and 
the daily activities around peritoneal dialysis equipment 
care. The third option, medical management without 

dialysis, is introduced by the narrator as a potential 
option for those persons who wish to not pursue dialysis 
or any of its associated burdens and who would prefer to 
focus on their quality of life. The narrator explains that 
medical management without dialysis focuses on clini-
cians, patients and caregivers working together to treat 
symptoms through medical management, and other core 
principles of palliative care.

The narrator then begins to describe CPR and the 
option of whether to receive CPR or not. The images 
include CPR on a mannequin and the likelihood of success 
for older patients with CKD. Visual images include physi-
cians, nurses, patients and caregivers in clinic, at home, 
and in the hospital. The video was created using filming 
criteria formulated by this research team.46 The video was 
filmed without the use of prompts or stage directions (ie, 
no actors) to convey a candid realism in the style known 
as cinema verité.74

In order to watch the video beyond the initial exposure 
during the survey (for the intervention arm), participants 
will be given a code without expiration for home use as 
well as to share with their caregivers; the code can be used 
as many times as they wish. The research team will track 
use of the video (ie, number of times the patient accessed 
the video decision aid from home using their code).

After viewing the video decision aid, the RA will assist 
the participant in recording a ViDec of their ACP prefer-
ences. First, the RA invites the patient to introduce her/
himself; afterwards, the RA will ask a series of open- ended 
questions intended to draw responses to a range of topics 
both important for a full discussion of ACP preferences 
and raised in our previous qualitative research.60 The 
questions and this process was developed by a core group 
of study team members (NE, MP- O, AV, LMQ) with exper-
tise in health literacy, nephrology, health equity, qualita-
tive methods, video documentary and ACP for language 
appropriateness and breadth of content. These topics 
include: awareness of the kidney disease, goals and values, 
kidney failure treatment preferences (ie, medical manage-
ment without dialysis, peritoneal dialysis, haemodialysis), 
emergent medical treatments (ie, CPR, intubation), 
faith/spirituality and any other topics the patient would 
like to discuss. After recording, the RA asks the patient 
questions about the helpfulness and ease of making the 
ViDec and will share the ViDec with the patient and the 
patient’s nephrologist, primary care physician and any 
other provider that the patient requests. Clinicians will 
be encouraged at this time to document preferences and 
goals in the medical record. The video will be shared 
through HIPAA compliant methods (such as secure 
online platforms or encrypted flashdrive) approved by 
the IRB and privacy officer at the site where the patient 
was enrolled. The patient will be encouraged to share 
their video with family and loved ones.

To assist participants in creating a ViDec, the RA will 
provide a brief introduction to patients by explaining 
that the video is to help doctors and family understand 
their wishes (online supplemental file 2). The RA will 

http://ipdas.ohri.ca/
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use conferencing software (eg, if visit is remote) or an 
iPad (if visit is in person) to ask the patient questions and 
record the patient’s answers. If the patient declines to be 
video- recorded, the RA will offer an audio- only option. 
When the recording is complete, the RA will offer to play 
the video for the patient to see if they feel it accurately 
represents their choices and if not, if they would like to 
re- record their video. Patients will be able to re- record 
their ViDecs with each study check- in (every 2 months) or 
at an earlier time if they wish. We expect patients will wish 
to discuss their preferences with family and that their 
preferences may change over time. As new ViDecs replace 
prior videos they will again be shared with the patient and 
with the patient’s clinicians, with the patient’s permission.

To ensure appropriate delivery of the intervention, 
the co- principal investigators and site coinvestigators 
will lead weekly supervision meetings with RAs to discuss 
any issues regarding implementation of the video deci-
sion aid and ViDecs. Also, all video decision aid showings 
will be tracked with a date, time stamp and playthrough 
rate to ensure complete showing of the video decision 
aid to patients randomised to the intervention. Due to 
the COVID- 19 pandemic, study activities will be available 
both in- person and remotely.

Control condition
Patients assigned to the control arm will receive the 
typical current ACP practices that already exist in each 
of their local respective sites. These will vary by site and 
can include activities such as distribution of educational 
materials reviewing dialysis, medical management of 
kidney failure, CPR, educational classes or instructional 
sessions regarding dialysis options, and ongoing site activ-
ities around engagement with ACP. Notably, especially 
considering the COVID- 19 pandemic, ACP- improvement 
initiatives may be active and different across sites over the 

course of the trial, this heterogeneity reflects the current 
dynamic state of ‘usual’ care.

Outcomes
The primary outcome of the VIDEO- KD trial is the pres-
ence of ACP documentation in the EHR within 1 year 
of follow- up after study enrolment or death, whichever 
comes sooner. Secondary outcomes include: engagement 
with ACP, preferences stated in ACP conversations, self- 
reported ACP conversations, both kidney disease specific 
and health related quality of life, decisional conflict, 
acceptability of video intervention, CKD care preferences 
outlined in discussions (haemodialysis, peritoneal dialysis 
or medical management without dialysis) and healthcare 
costs, assessed per QALY associated with patients’ kidney 
failure and CPR treatment decisions.

Additional exploratory outcomes will include: (1) 
thematic analysis of the ViDec content; (2) analysis of 
ViDec change over time (for participants who record 
multiple ViDec recordings over the course of their partic-
ipation); (3) assessment of ACP preferences as commu-
nicated in the ViDec recordings; (4) comparison of ACP 
preferences as communicated in the ViDec recordings to 
the contemporaneously reported ACP preferences docu-
mented in the medical record and in research surveys; 
and (5) description of the usefulness, understandability 
and relevance of the video intervention package.

Data sources, data elements and linkage
Table 1 shows study data elements and sources and time 
points of data collection.

Sociodemographics
Data on sociodemographics including age, gender, race, 
ethnicity, primary language, health insurance, education, 

Table 1 Data elements and sources for key trial outcomes by study procedure

Data collected Purpose Tool/source By whom When

Prognosis Target subpopulation 
identification, covariate

eGFR, SQ/EHR RA, PN 2 weeks prior to visit

Cognitive assessment Screening SPMSQ RA Prescreening

Sociodemographics Covariate Study survey RA Baseline

ACP documentation 1o outcome EHR RA 1 year or at death

ACP engagement 2o outcome ACPE RA Baseline

ACP preferences 2o outcome Study survey RA Baseline, every 2 months

ACP conversations 2o outcome Study survey RA Every 2 months

Kidney disease specific quality of life 2o outcome KD- QoL RA Baseline, every 2 months

Health related quality of life 2o outcome EuroQol RA Baseline, every 2 months

Decisional conflict 2o outcome DCS RA Baseline

Acceptability of video intervention 2o outcome YDDAU RA Baseline

CKD care preferences 2o outcome EHR RA 1 year or at death

Healthcare costs 2o outcome Medicare claims data RA Expected year 4 and 5

ACPE, Advance Care Planning Engagement Questionnaire; CMS, Centers for Medicare and Medicaid Services; DCS, Decisional Conflict Scale; eGFR, estimated glomerular filtration 
rate; EHR, Electronic Health Record; EuroQol, 5- level EuroQol- 5D version (EQ- 5Dimension- 5Level); KD- QoL- 36, Kidney Disease Quality of Life; PN, primary nephrologist; RA, research 
assistant; SPMSQ, Short Portable Mental Status Questionnaire; SQ, Surprise Question; YDDAU, Yorkshire Dialysis Decision Aid Usefulness Scale.
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marital status, religion and religious attendance will be 
assessed via surveys.

ACP documentation
Will include any documentation in the EHR reflecting 
an ACP conversation (completion of advance direc-
tive or Physician’s Orders for Life Sustaining Treatment 
(POLST); code status documentation; provider note 
reflecting ACP discussion) (primary outcome). The 
primary analysis will be based on the EHR notes of the 
nephrology clinic team. In the secondary analysis, we will 
also add notes from other providers.

ACP engagement
We will ask, via RA administered survey, four validated 
questions regarding ACP engagement.75 (How ready are 
you to talk to your caregiver? To your doctor? To appoint 
a surrogate? To sign an ACP document?)

ACP preferences
Resuscitation preferences regarding CPR (yes, no or 
unsure) and dialytic versus non- dialytic treatment 
(haemodialysis, peritoneal dialysis, medical management 
without dialysis or unsure) will be assessed after randomis-
ation, and every 2 months until the end of study follow- up 
at 12 months or death.

ACP conversations
We will survey patients regarding whether they have had 
prior ACP discussions.

Kidney disease specific quality of life
We will also measure disease- specific quality of life using 
data obtained from the Kidney Disease Quality of Life 
(KDQOL- 36)76 administered at baseline and every 60 
days thereafter. Responses to each of the 36 items will be 
scored (0–100) and the overall mean used as the quality 
of life measure for each survey round.

Health related quality of life
To capture differences in quality of life, besides longevity, 
associated with the choice of kidney care approach, we 
will use EuroQol’s EQ- 5D- 5L instrument as the quality 
measure.77 This instrument takes responses to five ques-
tions on mobility, self- care, ability to perform usual activ-
ities, pain and anxiety/depression to produce a validated 
quality score (0–1). This instrument will be administered 
at baseline and every 60 days thereafter. The cumulative 
quality scores from consecutive rounds of survey will be 
used to obtain the QALYs for the exposure time.

Decisional conflict
We will measure decisional conflict using the Decisional 
Conflict Scale (DCS), which attempts to measure deci-
sional uncertainty.78

Acceptability of video intervention
For those patients randomised to the video intervention, 
we will measure, via survey, acceptability of the decision 
aid using a modified version of the validated Yorkshire 

Dialysis Decision Aid Usefulness Scale.79 We will also ask 
questions regarding comfort viewing the video, which we 
have validated in our prior work.38 47 48 50 52 54–56 80

CKD care preferences
All patients will be asked their preferences for kidney 
failure care at baseline. We will then assess their follow- up 
preferences by chart review in the electronic medical 
record.

Healthcare costs
The main source of differences in costs between the video 
and control arms will be from the stream of healthcare 
services used, including that for kidney failure care, over 
the exposure time. Based on prior evidence of health-
care spending of CKD patients, we will identify the major 
components of services used, including inpatient, phar-
macy, outpatient, emergency department and dialysis.21 81 
We will also examine utilisation by subgroups with comor-
bidity of diabetes, heart failure and cardiovascular disease. 
We will use Medicare claims data to obtain the associated 
costs, including payments by Medicare and secondary 
payers (eg, out- of- pocket payments).82 Medicare claims 
data are available for a majority of Medicare enrollees 
(about 75% choose the Fee for Service plan). As these 
data are unavailable for the others who choose managed 
care plans or are enrolled from the Veterans Affairs, we 
will impute the costs (per year) based on the average costs 
for the Fee for Service participants separately by the type 
of kidney care chosen.81

Natural Language Processing
We will conduct NLP- assisted EHR review for documen-
tation of ACP (primary outcome). This EHR review will 
include keyword- based searches for documentation of 
limitations to life- sustaining treatment, goals of care, 
healthcare proxy designation or communication on the 
patients’ behalf, palliative care involvement, hospice pref-
erence or utilisation, discussions surrounding dialytic 
versus non- dialytic therapies (including time- limited 
trials of dialysis), as well as completion of any advance 
directive and/or POLST. For patients who die prior to 
12 months, we will conduct an NLP- assisted EHR review 
to assess ACP documentation (primary outcome), type of 
kidney failure treatment received prior to death, receipt 
of palliative care, hospice, or CPR/intubation in the last 
month of life, and place of death (eg, intensive care unit, 
home, etc).

NLP- assisted EHR review will rely on the ClinicalRegex 
software, which allows for rapid semi- automated clin-
ical note review. ClinicalRegex presents operators with 
clinical notes highlighted in particular areas located by 
keywords associated with the concepts in question. Site 
operators will then ensure that keywords found within 
the notes appear in the correct clinical context (as in 
the documentation of ACP conversations). This method 
will be used at each site to search all collected outpatient 
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clinical documentation data from the EHR for ACP docu-
mentation, similar to prior studies using NLP.83–85

For each NLP domain (ie, goals- of- care discussion, limita-
tions to life- sustaining treatment), we have built a keyword 
library with the goal of identifying relevant documentation 
within clinical notes. Each keyword library will be refined 
and validated by the review of retrospective clinical notes in 
each site’s local EHRs to generate formal metrics (accuracy, 
sensitivity, specificity, etc) across all sites.86

All site operators who will be engaged in this NLP must 
participate in training on note annotation practices and must 
demonstrate proficiency in annotating notes containing 
clinical concepts expected to be found during this trial. 
Proficiency will be determined by the use of a calibration test 
consisting of 20 mock clinical narratives which will be used to 
cross- validate annotation practices across all sites.

The EHR data will be reviewed by Dana- Farber Cancer 
Institute (DFCI) data staff and unblinded investigators. 
The NLP results and metadata (keyword frequencies, rates 
of agreement between annotator and keyword library) 
for each domain will be used across all sites to identify 
out of range or unexpected results, and a summary will 
be sent to each site. Conference calls will be conducted 
with relevant investigators and programmers to adjudi-
cate any issues. We will then finalise NLP analysis results 
and submit to the study statistician for further analysis.

We have data use agreements from all sites to ensure 
adherence to the process and procedures for the protec-
tion of human subjects and protected health information 
(PHI). We will collect the minimum PHI needed from 
study participants and store all study information on 
HIPAA- compliant, password secured servers. We will sepa-
rate participant identifying information from password- 
secured files while maintaining a linkage file at study 
sites. The linkage file will be restricted per local rules for 
PHI. We will transfer study data through HIPAA- secure 
methods specific to each site. Data will be sent to DFCI 
for data management and to Boston Medical Center and 
Massachusetts General Hospital for analysis. The final 
data set will be available to trial investigators on comple-
tion of the study and others can be provided access on 
reasonable request.

Masking
Due to the nature of the intervention, participants and 
study staff will not be blinded to the intervention. The 
NLP outcomes adjudication used in this study is a human- 
assisted NLP in which a staff member validates the text 
presented in the software as a possible outcome. For anal-
ysis, the following steps will be taken to ensure blinding to 
study arm assignment by the staff member doing the NLP 
outcome attribution:

 ► Prior to adjudication activities, names will be 
anonymised.

 ► Annotation will be performed in large batches with 
all enrolled patients who have clinical notes to that 
point.

 ► NLP notes for adjudication will not be grouped by 
study ID when presented to annotators. Each note 
will be annotated individually, without reference to 
concepts contained in other notes.

 ► When possible, a staff member who did not enrol the 
participants will perform the annotation.

Statistical analysis
Our primary analyses will use an intention- to- treat 
approach including all randomised patients in the analysis 
regardless of whether patients receive the intended inter-
vention. Secondary analysis will be used to address any 
non- compliance issues (eg, patients in the control group 
review publicly accessible videos or patients in the inter-
vention group choose not to watch study videos). For all 
outcomes, we will include known predictors of outcomes 
in the regression models to increase the precision of the 
effect estimates. We will also evaluate the possibility of 
secular trends through including information such as 
year of study enrolment in the models. We will examine 
the heterogeneity of treatment effect by testing the inter-
action between intervention and prespecified subgroups 
(LatinX and non- LatinX, whites and non- whites, English 
speaking vs non- English speaking) to determine whether 
the intervention effect differs among subgroups. We will 
conduct subgroup analysis if there is evidence of an inter-
action between subgroup and study arm. For outcomes 
assessed every 2 months (eg, treatment preferences, ACP 
conversations), we will use a repeated measures analysis 
to include data from all available time points (2, 4, 6, 
8, 10, 12 months) to (1) compare the trend over time 
and (2) compare outcomes at each time point using the 
Generalised Estimating Equations (GEE) approach.

ACP documentation
Our primary outcome is clinician ACP documentation 
within 1 year. We will use a Poisson model to compare the 
rate of patients with ACP documentation with the length 
of follow- up treated as an offset. Patients lost to follow- up 
or patients who died within 1 year will be considered as 
‘censored’ in this approach.

ACP engagement
ACP engagement will be summarised using the 4- item 
survey tool.75 We will use a repeated measures analysis 
with GEE to compare the level of engagement at each 
time point and the trend over time.

ACP preferences
We will use χ2 tests to compare the proportion of partic-
ipants choosing ‘No CPR’ and ‘medical management 
without dialysis’ at any point during the study between 
the two arms. For the analysis of CPR, patients who 
choose ‘Unsure’ will be considered ‘Yes CPR’ since in 
clinical practice patients who are unsure receive the clin-
ical default of ‘Yes CPR’.47–49 The repeated measures anal-
ysis will be used to summarise the stability of treatment 
preferences over time. Treatment preference concor-
dance will be treated as a dichotomised variable aligning 
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what patients say or (after the intervention for patients 
randomised to this arm) with CKD care received after 1 
year (or at time of death) and compared using a χ2 test. 
For people who are deceased, we will use NLP to extract 
data from the EHR for the last 3 months of life for all 
deceased patients regarding CKD care received.

ACP conversations
The number of patient self- reported ACP conversations 
will be compared using a Poisson regression model with 
repeated measures analysis.

Quality of life and costs
Due to differential preference for medical management 
without dialysis, we expect patients randomised to the video 
arm to have different health outcomes (longevity and quality 
of life) and healthcare utilisation relative to the control 
group. We will first estimate the impact of the video on 
longevity, quality of life and healthcare utilisation separately. 
Depending on these results, we will use cost- effectiveness 
analysis to compare the value of the services used between 
the two groups.87 For our primary analysis we will use the 
perspective of the healthcare payer (Medicare). Using gener-
alised Poisson regression models, we will separately estimate 
the average difference in quality of life and costs associated 
with the video arm relative to the control arm, expressed per 
1 year of exposure time. Using generalised linear and survival 
models we will also examine longevity both as a dichotomous 
survival indicator (0/1) and as a continuous measure. We will 
adjust for systematic differences across hospitals using either 
a random or fixed effects specification.88 We will use incre-
ment net benefit (INB) as the cost- effectiveness measure.89 
INB is defined as the difference between change in quality 
of life evaluated at monetary valuation of 1 QALY (currently 
$100 000) and change in costs. Positive INB indicates net 
improvement in quality of life, while a negative INB denotes 
a worsening of quality of life. In the case of improvement in 
quality of life and lower healthcare utilisation from the video 
intervention, INB captures gains from both the improve-
ments. We will obtain 95% CI of the INB estimates based on 
bootstrapping estimation.90

Decisional conflict
Decision conflict scale78 is a continuous variable ranging 
from 3 to 15 and will be compared using a two- sample t- test.

Statistical power and sample size requirements
ACP outcomes
Our prior studies showed that 81% of video partici-
pants had ACP documentation compared with 46% in 
controls.47 With 300 patients per group, the study will 
have >90% power to detect such a difference with a two- 
sided 0.05 significance level. For CKD preferences, the 
study will have 90% power to detect a difference of 46% of 
video participants choose medical management without 
dialysis vs 33% in the control arm estimated from our 
pilot study. Assuming 60% of video participants achieve 
preference concordance, the study will have 96% power 
to detect a 15% difference (60% vs 45%) and 84% power 

to detect a 12% difference (60% vs 48%). For continuous 
outcomes such as ACP engagement, the study will have 
90% power to detect an effect size of 0.265% and 80% 
power to detect an effect size of 0.229. Both are consid-
ered as small to medium effect sizes.

Quality of life
Figure 1 gives the sample sizes needed to distinguish 
utility differences of 0.01–0.03 between intervention and 
control participants with 80% power (alpha=0.05 and 
intracluster correlation=0.02).82 89 91 For instance, with 10 
institutions (total 10 clinics), 60 participants from each 
institution (N=600)—with half assigned to each arm—
will be adequate to distinguish 0.013 difference in utility 
between the two arms. A difference of 0.013 amounts to 
a 2.3% difference in utility based on the estimate of 0.56 
utility level for patients on haemodialysis (using the Euro-
Qol- 5D instrument). If a 20% combined loss to follow- up 
and study withdrawal is included, the sample enrolled 
would be 588 participants.

Qualitative analyses
Qualitative analyses will begin by transcribing ViDecs 
verbatim, adding non- verbal cues such as emotional 
expressions. We will create a preliminary codebook based 
on a prior ViDec project60 and the ViDec questionnaire 
guide to identify ACP preferences, goals and values, 
among others. One team member will lead the coding 
process and meet with team members to conduct peer 
debriefing sessions92 to discuss and resolve coding differ-
ences, refining, adding and deleting codes as needed.93 
We will group similar codes to conduct a thematic analysis 
of the ViDec content and compare these themes over time 

Figure 1 Sample sizes needed to distinguish utility 
differences for quality of life.
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for participants who record multiple ViDec recordings. 
After identifying the ACP preferences from the ViDecs 
(including expressions of preferences that are unclear), 
will indicate how often ACP preferences match or do 
not match the preferences stated in the medical record 
and in research surveys. Finally, we will use information 
from patients about the helpfulness and ease of making a 
ViDec and use a case study approach94 to identify subsets 
of patients, caregivers (who may or may not have seen the 
ViDec) and clinicians to describe the video intervention 
package along several dimensions including usefulness, 
understandability and relevance. NVivo V.12 will serve as 
the data management platform.

Regulatory considerations
The use of Institutional Review Board (IRB) review and 
approval, data use agreements among partners, and an 
independent Data Safety and Monitoring Board (online 
supplemental file 3) provide the foundation of regula-
tory efforts for VIDEO- KD. This study was approved via 
a single IRB (protocol version 3.0, Western IRB (WIRB) 
#20193321) as a multi- centre trial. Each study location 
established official agreements to use the WIRB as their 
primary regulatory agent. Any protocol changes will be 
communicated in written form by all relevant parties. 
This is a minimal risk study for study subjects and prin-
cipal and site investigators will report unforeseen adverse 
events to the IRB. We have created committees of study 
personnel to manage oversight of project direction and 
administration, implementation, quality and monitoring 
of data, and regulatory/ethical considerations. A HIPAA 
authorisation was approved for the EHR review to iden-
tify potentially eligible study participants. Waivers of 
documentation of consent were approved for cognitive 
screening assessment and for caregiver surveys.

Ethics and dissemination
The VIDEO- KD trial will be the first large, multi- site 
trial to evaluate the impact of a video intervention on 
ACP and patient experience. The strengths of the study 
include the innovative video intervention and the diver-
sity of the population of study participants. This study has 
the potential to add to a growing literature around the 
use of video decision aids and declarations in supporting 
people with advanced kidney disease as they learn about 
their illness and make decisions with clinical teams about 
what types of care help them to best achieve their goals. 
We aim to distribute results of this study through invited 
presentations and manuscripts.
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