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Background: There are few studies of patient-facing decision aids that include supportive
kidney care as an option. We tested the efficacy of a video decision aid on knowledge of
supportive kidney care among older patients with advanced chronic kidney disease.

Methods: Participants (age = 65 years with advanced chronic kidney disease) were randomized
to receive verbal or video education. Primary outcome was knowledge of supportive kidney care
(score range 0-3). Secondary outcomes included preference for supportive kidney care, and
satisfaction and acceptability of the video.

Results: Among all participants (n=100), knowledge of supportive kidney care increased
significantly after receiving education (p < 0.01); however, there was no difference between study
arms (p = 0.68). There was no difference in preference for supportive kidney care between study
arms (p = 0.49). In adjusted analyses, total health literacy score (aOR 1.08 [95% CI, 1.003 —
1.165]) and nephrologists’ answer of “No” to the Surprise Question (aOR 4.87 [95% Cl, 1.22—
19.43]) were associated with preference for supportive kidney care. Most felt comfortable
watching the video (96%), felt the content was helpful (96%) and would recommend the video to
others (96%).

Conclusions: Among older patients with advanced chronic kidney disease, we did not detect a
significant difference between an educational verbal script and video decision aid in improving
knowledge of supportive kidney care or preferences. However, patients who received video
education reported high satisfaction and acceptability ratings. Future research will determine the
effectiveness of a supportive kidney care video decision aid on real-world patient outcomes.

Trial registration: NCT02698722 (ClinicalTrials.gov)
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Introduction

The proportion of older patients with chronic kidney disease (CKD) continues to increase in
the United States. Indeed, in the past decade, the prevalence of CKD has grown from 9.2%
to 14.5% among Medicare beneficiaries.[1] Furthermore, among those with more advanced
disease in this population, nearly 20% will progress to end-stage renal disease (ESRD)
within 5 years.[2] Treatment options for patients with ESRD include renal transplantation,
hemodialysis, peritoneal dialysis and uncommonly, supportive kidney care. For older and
frail patients for whom transplant is not an option, dialysis may not improve health-related
quality of life or result in a significant increase in survival compared to those who receive
medical management of kidney disease.[3-6] Supportive kidney care includes non-dialytic
medical therapy focused on treatment of fluid balance, anemia, blood pressure, nutrition, in
addition to other physical and emotional symptoms.[7] As supportive kidney care allows
people to maintain their quality of life and achieve quality end-of-life care, it is a reasonable
treatment option for older and frail patients with advanced CKD.[8-10]

Patients with advanced CKD and their caregivers desire patient-centered information
regarding their ESRD treatment options but supportive kidney care is often not discussed.
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[11-13] Also, there is limited evidence about how best to inform patients about non-dialytic
treatments and pre-dialysis education program processes vary widely.[14-19] Educational
video decision aids have been studied in randomized controlled trials (RCT) to better
promote informed decision-making among patients with kidney disease, dementia, heart
failure and cancer, however none have included supportive kidney care.[20-23] Thus, we
conducted an RCT to test preliminary efficacy of a video decision aid on supportive kidney
care knowledge and preferences among older patients with advanced CKD.

We performed this prospective two parallel-arm RCT among patients with advanced CKD in
Boston, Massachusetts and Philadelphia, PA. We calculated that 50 participants per arm
would achieve 85% power to detect a 0.5 standard deviation of change in supportive kidney
care knowledge after receiving education.[24]:[25] Although the video featured older adults,
study enrollment was initially open to include all adult patients (= 18 years) to achieve
enrollment targets more rapidly. However, the protocol was subsequently changed to limit
enrollment to older participants in line with suitability of the educational content.
Participants were randomized in a 1:1 fashion to receive either video or verbal education
about hemodialysis, peritoneal dialysis, and supportive kidney care. One of the study
investigators (N.D.E) generated random numbers by computer and concealed these in
envelopes. Study coordinators produced allocation results immediately before receiving
education. Participants were enrolled between July 2016 and March 2019. This study is
registered at ClinicalTrials.gov (NCT02698722) and was approved by the Institutional
Review Boards at Partners Healthcare and The University of Pennsylvania. Reporting was
done in accordance with the CONSORT statement for randomized controlled trials.[26]

Settings and Participants

Study participants were recruited from nephrology clinics associated with Massachusetts
General Hospital and The University of Pennsylvania. Inclusion criteria identified in the
patient’s electronic medical record included: age = 65, advanced CKD (as defined by the
Chronic Kidney Disease Epidemiology Collaboration[27] estimated glomerular filtration
rate < 30), and English-speaking. Patients were ineligible if they had a documented history
of dementia, had a documented history of legal blindness, or were active on a kidney
transplantation waitlist. For patients who met the inclusion criteria, primary nephrologists
confirmed study eligibility and appropriateness with the study coordinators. The study
coordinators then approached potential participants at the beginning or end of their clinic
appointment. If interested in the study, the study coordinators obtained written informed
consent. Enrolled participants who were deemed to have severe cognitive deficit (as
determined by eight or more errors on the Short Portable Mental Status Questionnaire[28])
were withdrawn from the study. All study procedures were conducted in a private room in
the nephrology clinic.
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Video education (Intervention)

An 11.5-minute video script was developed in an iterative process by a national panel of
nephrologists with an expertise in shared-decision making in the CKD population. The video
included images of older patients undergoing hemodialysis as well as patients doing
peritoneal dialysis. For supportive kidney care, images of patients filmed in their home and
clinic settings were used. The visual scenes were filmed without the use of prompts or stage
directions to convey a candid realism in the style known as cinéma vérité.[29, 30] All
filming and editing were performed by a research team member (A.E.V.). All patients who
were included in the video gave informed consent to be filmed, and no actors or special
effects were used.

Verbal education (Control)

Similar to previously published RCT’s of video decision aids, a short script was developed
based on the script used for the video.[31, 21] The language used in the script was written to
target a low health literacy audience. Study coordinators read the script aloud to each
participant.

Outcome measures

The primary outcome was participants’ knowledge of supportive kidney care. A 1-item
survey was used to ascertain knowledge about supportive kidney care and featured three
correct answers. Each correct response contributed one point. Incorrect or “I don’t know”
responses contributed no points. Knowledge scores ranged from 0-3 (eTable 1).

Secondary outcomes included participant preference for supportive kidney care if their
kidney disease worsened to end-stage renal disease (one item) as well as satisfaction (one
item) and acceptability (three items) ratings for participants who received video education
(see Supplement). Study coordinators administered all surveys pre-randomization and
immediately post-education to each participant.

Other measures

We ascertained participant demographic information (age, sex, race, ethnicity, education
level, and income level) via interviewer-assisted surveys. Health literacy was measured using
the Rapid Estimate of Adult Literacy in Medicine (REALM) which has been used widely
among patients with CKD and ESRD.[32-35] A score of < 60 is consistent with inadequate
health literacy. We performed medical chart review to ascertain comorbidities to calculate a
Charlson Comorbidity Index score for each participant.[36] Lastly, the participant’s
nephrologist was asked two questions: 1) “Have you referred your patient for pre-dialysis
education?”, and 2) “Would you be surprised if this patient died in the next one year?” (also
known as the Surprise Question)[37]. We included these two items to better understand
participants’ views of supportive kidney care and to also identify those with limited
prognoses who might benefit from this treatment.
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Statistical analyses

Results

All analyses were performed using SAS version 9.4 (SAS Institute, Inc. Cary, NC). All
participant characteristics and outcomes were described using proportions for categorical
variables and means (+ standard deviations) or medians (interquartile range) for continuous
variables depending on their distribution. Participant characteristics were summarized and
then stratified by those who received verbal script education versus those who received
video education.

Mean knowledge scores, the proportion of participants who achieved correct knowledge of
all three supportive kidney care items (yes/no) and the proportion of participants who
indicated preference for supportive kidney care (yes/no) were tabulated before and after
receiving education. We compared overall post-intervention knowledge scores with pre-
intervention knowledge scores using paired #tests and binary outcomes between the study
arms using Fisher’s exact test. We used McNemar’s statistic to summarize agreement, or the
effect of education on the outcome, for each study arm. Multivariable logistic regression
analyses were performed to identify independent association of participant characteristics
(age, sex, race, ethnicity, income level, educational level, Charlson comorbidity score, and
health literacy), physician characteristics (referral pre-dialysis education, answer to the
Surprise Question) and educational arm with correct knowledge and preference for
supportive kidney care. Odds ratios with 95% confidence intervals were calculated as the
measure of association. Variables were checked for collinearity. Significance was
determined at a two-sided alpha level of 0.05.

Baseline characteristics

Two hundred and eighty-seven eligible patients were approached for study participation
during their nephrology clinic visit (Figure 1). Of these, 31 were not suitable for enroliment
as determined by their primary nephrologist, 82 declined to participate, and 71 were
interested but could not be enrolled due to the logistics of arranging and completing study
procedures. Two participants consented but did not wish to complete the study. Three
participants’ study information were withdrawn (two after study enrollment age changed to
> 65 and one voluntarily). We continued to recruit to achieve our enroliment target and a
total of 100 participants provided information for final study analyses.

The median age of all participants was 75 years [interquartile range: 70, 81] and the majority
of participants were male (51%), of White race (66%) and of Non-Hispanic ethnicity (97%)
(Table 1). Thirty-eight percent of patients had an annual income of less than $30,000, 15%
had not completed a high school education and 32% had limited health literacy. Median
Charlson Comorbidity Index score was 7 [interquartile range: 6, 8]. Only 22% of
nephrologists had referred their patients for formal pre-dialysis education at the time of
enrollment. Additionally, 23% of nephrologists responded “No” to the Surprise Question.
There was a higher proportion of male participants in the verbal arm (64% vs. 38%) and a
higher proportion of participants who had been referred for standard pre-dialysis education
in the video arm (32% vs. 12%).
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Knowledge of supportive kidney care

Prior to receiving education, all participants achieved a mean knowledge score of 2.02 (SD +
0.96) and 41% of participants had correct knowledge of supportive kidney care at baseline
(Table 2). There was no significant difference in baseline knowledge score (mean score,
verbal arm vs. video arm: 1.94 (SD £ 1.02) vs. 2.1 (SD £ 0.91), p = 0.41), or proportion of
those with correct knowledge (verbal arm vs. video arm: 38% vs 44%, p = 0.68, Table 2).

After receiving education, mean knowledge scores increased significantly (overall 2.36 [
SD 0.93], p < 0.01) although there was no difference in post-education knowledge scores
between the study arms (verbal arm vs. video arm: 2.38 [SD + 0.90] vs. 2.34 [SD £ 0.91], p
= 0.83, Table 2). Furthermore, 61% of participants had significantly greater knowledge of
supportive kidney care (McNemar’s statistic = 13.33, p < 0.01) and the effect of education
was similar among participants in the verbal (McNemar’s statistic = 7.14, p = 0.01) and
video arms (McNemar’s statistic = 6.25, p = 0.01). On multivariable analyses, an income of
less than $30,000 was significantly associated with lower odds of correct knowledge of
supportive kidney care (aOR 0.10 [95% ClI, 0.03-0.35], Figure 2).

Preference for supportive kidney care

Satisfaction

At baseline, 21% of participants preferred supportive kidney care if their disease progressed
to ESRD. There was no significant difference in preference for supportive kidney care
between the two study arms (verbal arm vs. video arm: 26% vs. 16%, p = 0.33, Table 2).

After receiving education, 26% of participants preferred supportive kidney care; however,
this was not significantly different compared to baseline (overall McNemar’s statistic = 2.27,
p = 0.13; verbal arm McNemar’s statistic = 0.67, p = 0.41; video arm McNemar’s statistic =
1.80, p = 0.18, Table 2). In addition, there was no difference in the proportion of participants
who preferred supportive kidney care between the verbal and video arms (p = 0.49, Table 2).
On multivariable analyses, total health literacy score and nephrologists’ answer of “No” to
the Surprise Question were significantly associated with higher odds of preference for
supportive kidney care treatment. (Health literacy aOR 1.08 [95% CI, 1.003 - 1.17];
Surprise Question aOR 4.87 [95% CI, 1.23-19.43], Figure 3).

and acceptability

Of participants who viewed the video, 96% found it to be helpful, 96% felt comfortable
while watching, 98% felt satisfied with the content, and 96% would recommend the video to
others (e Table 2).

Discussion

Among older participants with advanced CKD, we found knowledge of supportive kidney
care increased significantly after receiving verbal and video education. However, we did not
detect a significant difference between the two educational arms. Additionally, participants
who had lower income were less likely to have correct knowledge of supportive kidney care.
Preferences for supportive kidney care did not change post-education due to receiving
education; however, health literacy score and nephrologists’ answer to the Surprise Question
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were significantly associated with patient preference for this type of care. Lastly, among
participants who received video education, the majority reported high satisfaction and
acceptability ratings.

Our results demonstrate the impact of a supportive kidney care video decision aid on
improving knowledge of this treatment among older patients with advanced CKD. Although
the clinical relevance of change in knowledge score in this study is unknown, we were
reasonably able to demonstrate that enrolled participants had lower baseline knowledge
about supportive kidney care. This confirms previous literature that shows routine care for
advanced CKD likely does not include adequate information about this treatment. Our
results align with published data from a qualitative study of older patients in the United
Kingdom that showed patients who were managed in nephrology clinics without established
supportive kidney care pathways were less likely to have knowledge of this option.[11] In
contrast, patients who were managed with supportive kidney care not only had a good
understanding of how their livelihood could be affected by dialysis, but also how supportive
kidney care was not fixed and courses of future treatment could indeed include dialysis as
desired. Given time constraints during clinical encounters, a short supportive kidney care
video decision aid may be used before or after visits to improve knowledge and facilitate
subsequent care discussions.

Shared-decision making for ESRD treatments should encompass conversations between
clinicians, patients and caregivers about the risk and benefits of both dialytic and non-
dialytic treatments in the context of a patient’s goals and values.[38] However, despite
longstanding advocacy for supportive kidney care among national and international
nephrology organizations, educational tools that inform patients and their loved ones are
limited and fewer have established efficacy on objective knowledge.[39, 40, 14, 17, 19] We
also demonstrated that a supportive kidney video decision aid was well received among our
study cohort which counters historic beliefs among clinicians that speaking about non-
dialytic treatments may cause unintended psychological harm towards patients.[41] In this
context, patients and their loved ones may feel more empowered to discuss their hopes,
worries and fears with their clinicians and how these may best be integrated into future care
plans.

Participants in our study largely endorsed preference for dialytic care if their kidney disease
were to progress — even after receiving education about supportive kidney care. This finding
was not unexpected given that we did not assess participants’ prognostic awareness, which is
strongly associated with future preference for care.[42] Although knowledge of treatment
options is essential to decision-making, readiness to make decisions and discussion of
treatment options with clinicians are also significant factors.[25] Consistent with these
notions, we found that physicians’ answer to the Surprise Question was strongly associated
with participants’ preference for supportive kidney care. This may have reflected previous
prognostic and goals of care discussions between participants and their clinicians during
clinical encounters. Recent studies have shown that the Surprise Question may be useful in
helping clinicians identify poor prognoses and functional statuses as well as frailty among
older patients with advanced CKD.[43, 37, 44] We also found that higher health literacy was
associated with preference for supportive kidney care which reinforces the importance of
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clear communication and dialogue between clinicians and patients to better assist them in
navigating their health decisions.[45] Health literacy has been associated with advance care
planning — an important consideration for older patients with advanced chronic kidney
disease.[46—-48] Further investigation is warranted to ascertain whether the addition of an
educational supportive kidney care video decision aid in clinical practice can influence
patient-centered outcomes including advance care planning and preferences for care.

Our study has several limitations. Study coordinators who collected study data were not
blinded to randomization and this may have introduced bias. The cross-sectional nature of
this study did not allow longitudinal follow-up to assess participant retention of knowledge
or change in preference of care. As our primary outcome was proximal knowledge, we also
did not assess other important decision-making outcomes including decisional conflict and
confidence. Further, we cannot comment on generalizability of results among patients living
in different regions, patients of different socioeconomic statuses, younger patients, or
patients with different stages of kidney disease including those receiving dialysis. We also
did not ascertain participants’ previous conversations about supportive kidney care with
clinicians and were unable to control for these in the analyses. Lastly, there are no validated
knowledge surveys about supportive kidney care; therefore, we used a question that was
largely developed from literature review and expert opinion. This survey item may have
caused a ceiling effect which resulted in a lack of demonstrated efficacy of the video
decision aid.

To the best of our knowledge, this study represents the first pilot randomized trial of a video
decision aid on knowledge of supportive kidney care. The landscape of care for older and
frail patients with advanced chronic kidney disease has changed to prioritize shared
decision-making, quality of life, and better transitions of care at the end of life.[49-51] Our
trial demonstrated that knowledge of supportive kidney care improved significantly among
participants regardless of the educational intervention - this only enriches shared decision-
making. Rigorous development and testing of patient-facing decision aids are crucial to
achieving high quality care for this patient population. Video decision aids offer an
innovative and scalable tool to empower patients and families in shared decision-making that
includes supportive kidney care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2. Factors Associated with Correct Supportive Care Knowledge*
*Patients of Asian or Other race (n=3) removed from analyses due to cells with no

preference for supportive Kidney care.

Variables: Sex = Male vs. Female; Race = White vs. Black; Ethnicity = Non-Hispanic vs
Hispanic; High school = Greater than 12" grade education vs. Less than 12t grade
education; Income = Income < 30k vs. > 30k; REALM score = REALM score; CCI score
= Charlson Comorbidity Index Score; Pre-ed referral = Have you referred your patient for
pre-dialysis education? (yes vs. no); Surprise ques = Would you be surprised if your patient
died in the next one year? (no vs. yes); SKC (Supportive kidney care) education = Verbal
script vs. Video.
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Figure 3. Factors Associated with Preference for Supportive Kidney Care*
*Patients of Asian or Other race (n=3) removed from analyses due to cells with no

preference for supportive Kidney care.

Variables: Sex = Male vs. Female; Race = White vs. Black; Ethnicity = Non-Hispanic vs
Hispanic; High school = Greater than 12" grade education vs. Less than 12t grade
education; Income = Income < 30k vs. > 30k; REALM score = REALM score; CCI score
= Charlson Comorbidity Index Score; Pre-ed referral = Have you referred your patient for
pre-dialysis education? (yes vs. no); Surprise ques = Would you be surprised if your patient
died in the next one year? (no vs. yes); SKC (Supportive kidney care) education = Verbal
script vs. Video.
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Table 1.
Baseline characteristics

Variable Total (N=100) | Verbal Script (N=50) | Video (N =50)
Median age, years [interquartile range] 75 [70, 81] 75 [70,81] 76 [70, 81]
Male gender (%) 51 (51) 32 (64) 19 (38)
Race (%)

White 66 (66) 35 (70) 31 (62)

Black 31(31) 14 (28) 17 (34)

Asian 1(1) 0 1(2)

Other 2(2) 1(2) 1(2)
Non-Hispanic ethnicity 97 (97) 49 (98) 48 (96)
Education (% < high school) 15 (15) 4 (8) 11 (22)
Income (% < 30k) 38 (38) 16 (32) 22 (44)
Limited health literacy (% < 60 on REALM) 32(32) 14 (28) 18 (36)
Median Charlson Comorbidity Index score [interquartile range] | 7 [6,8] 716,8] 716,8]
Nephrologist referred for pre-dialysis education (%) 22 (22) 6 (12) 16 (32)
Surprise question (% nephrologists that answered no) 23(23) 9 (18) 14 (28)
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Table 2.

Knowledge and preference for supportive kidney care o

Total (N=100) | Verbal Script (N=50) | Video (N =50) | P-value

Pre-education

Mean supportive kidney care knowledge score (+ SD) | 2.02 (+ 0.96) 1.94 (£ 1.02) 2.1(+0.91) 0.41
Correct knowledge of supportive care (%) 41 38 44 0.68
Preference for supportive care (%) 21 26 16 0.33
Post-education

Mean supportive kidney care knowledge score (+ SD) | 2.36 (+ 0.93) 2.38 (£ 0.90) 2.34 (£ 0.91) 0.83
Correct knowledge of supportive care (%) 61 58 64 0.68
Preference for supportive care (%) 26 30 22 0.49

*
Post-education knowledge McNemar’s test: Overall — 13.33, p < 0.01; Verbal — 7.14, p = 0.01; Video — 6.25, p = 0.01

N
Post-education preference McNemar’s test: Overall — 2.27, p = 0.13; Verbal — 0.67, p = 0.41; Video — 1.80, p = 0.18
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