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Background: Advance care planning (ACP), a process of sharing one’s values and preferences for future
medical treatments, can improve quality of life, reduce loved ones’ anxiety, and decrease unwanted
medical utilization and costs. Despite benefits to patients and health care systems, ACP uptake often
remains low, due partially to lack of knowledge and difficulty initiating discussions. Digital tools may
help reduce these barriers to entry.

Methods: We retrospectively examined data from pilot deployment of Koda Health patient-facing ACP
among Houston Methodist Coordinated Care patients, for quality improvement (QI) purposes. Patients
referred by nurse navigators could access Koda’s digital platform, complete ACP, and share the legal docu-
mentation generated. Analyzed measures include usage rates and ACP-related decisions within the platform.

Results: Of eligible patients (n = 203), 52.7% voluntarily completed their plan. Engagement and
completion rates were similar across demographics. Patients indicated majority preference (66.4%) to-
ward spending the last days of life at home. Most patients indicated wanting no life-support interven-
tion if quality of life became unacceptable (51 to 71% across 4 treatments). Life-support decisions
were similar between demographic categories, excepting CPR and dialysis, wherein a greater portion of
Black patients than White patients preferred at least trial intervention, rather than none.

Conclusions: As an observational QI analysis, limitations include bounded geographical reach and lack of
data on ACP impacts to subsequent health care utilization, which future studies will address. Findings suggest
that digital health tools like Koda can effectively facilitate equitable ACP access and may help support health
systems and providers in offering comprehensive ACP. ( J Am Board Fam Med 2023;36:966–975.)
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Introduction
Advance care planning (ACP) is the process by
which individuals of any age or health status learn,

decide, and share their values, quality of life prior-
ities, health goals, and future medical treatment
preferences.1–3 ACP has been shown to ensure
patients’ preferences are fulfilled, decrease anxiety
among loved ones, improve patient quality of life,
decrease unwanted utilization, and increase hos-
pice utilization when appropriate.4–8 Further,
studies have demonstrated health care savings rang-
ing from $345811 to $22,43412 in the past 30days of
life, following discussion of ACP or documentation
of those preferences.
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Although many patients express interest in
engaging in ACP, and up to 89% of patients believe
that doctors should initiate ACP conversations, few
patients take action to choose a surrogate decision
maker (SDM), complete advance directives, or dis-
cuss their wishes with a loved one.4,14,15 Only 7%
to 17% report having had an ACP conversation with
their medical provider.16 The lack of engagement
may be partially due to a justified lack of confidence
in ACP, which is indeed often badly managed,17,18

with at least 23% to 46.6% of patients receiving
medical treatment that is inconsistent with their
preferences or goals.19,20 This lack of goal-concord-
ant care leads to an estimated $75.7 billion to $101.2
billion spent on medical overtreatment or low-value
care annually in the US.21 Medicare has recognized
the problem, and a framework for reimbursement of
high-quality ACP is now in place.22 However, the
billing rate for Medicare beneficiaries is below 10%
in most states.23–25

ACP adoption is often even lower among histor-
ically marginalized communities – by a factor of 2
for African Americans.26–30 Studies point toward
the delivery of ACP dialog as a bottleneck: there is
often a reluctance for patients to raise the topic to
their primary care doctor.31 Physicians, in turn, cite
time pressure32 and lack of training as impediments
to initiating ACP discussions.31 Given these bar-
riers, it is critical to understand how we can better
support health systems and their providers in deliv-
ering ACP.33

Digital health tools may provide a means to reduce
the number of barriers by providing a semistandar-
dized conversation guide, facilitating document com-
pletion, and sharing care plans to inform loved ones
and health care providers. Digital tools may also facili-
tate discussions with loved ones and reduce clinical
burden to introduce this conversation and, whether a
patient needs to begin the conversation or needs to
update their preferences from an outdated directive.
A recent review found that web-based ACP pro-
grams are associated with increased ACP knowl-
edge, improved ACP communication with loved
ones and health care providers, increased docu-
mentation, and are easy for participants to use.34

Further, prior research on video-guided ACP has
shown improvements in documentation, increased
hospice utilization, and decreased costs.11

This pilot retrospective analysis examined the
feasibility and outcomes of deploying the Koda

ACP software platform, built by digital health com-
pany Koda Health. The platform enables selection
of health care goals, identification of life sustaining
medical treatment preferences, and generation of
legal documentation. The Koda platform aims to
support health organizations and patients by easing
the burden and encouraging informed ACP conver-
sations. This retrospective review was conducted
for quality improvement and health equity pur-
poses to determine whether Koda facilitated ACP
engagement to a greater and more equitable
degree than commonly reported participation.
We also describe specific ACP choices (eg, surro-
gate decision makers’ relationship to patients, ac-
ceptable quality of life) for the respondents who
completed these items and assess whether these
selections differed between racial and socioeco-
nomic categories.

Methods
For the purpose of quality improvement (QI), this ret-
rospective observational analysis examined advance
care planning, using utilization reports from the Koda
Health digital ACP platform, with patients of
Houston Methodist Coordinated Care (HMCC)
Accountable Care Organization (ACO).

The Koda Health ACP platform is a web-appli-
cation portal that provides patients with the tools to
explore and define their ACP preferences. The
platform can be accessed from any internet-con-
nected device, including computers, phones, and
tablets. The patient-facing Koda ACP platform is
guided by a simple, easy to navigate interface that
includes embedded videos with captions to provide
evidence-based educational content to guide
patients through the prompts. Patients first have
the option to define their values, what they would
consider unacceptable quality of life (eg, unable to
dress themselves, in a coma, living in a nursing fa-
cility), and what is most important to them (eg,
family, religion, hobbies). Users then learn about
and select whether they would want to undergo dif-
ferent life support treatment options, in 2 different
scenarios: in their current health state and if their
quality of life became unacceptable. After writing in
any additional preferences, patients can then identify
at least 1 surrogate decision maker. The platform then
auto-generates state-specific advance directives that
can be signed or notarized electronically depending
on state regulations. Patients are then able to share
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these documents with loved ones, as well as ensure
that they are accessible in their referring health
system’s electronic medical record (EMR). Users
are able to make changes to their plan and send
these updates to loved ones and health care pro-
viders at any time. Koda Health also employs
trained, nonclinical advance care planning naviga-
tors to provide additional support for partner health
systems and their patients. These navigators provide
text, e-mail, and phone support to ensure patients
can navigate the Koda ACP platform.

Houston Methodist Coordinated Care (HMCC)
is an ACO participating in an Enhanced Track
Medicare Shared Savings Program (MSSP) with
approximately 50,800 Medicare fee-for-service
patients attributed to more than 300 Primary
Care physicians. Based on a predictive risk model,38

higher risk Medicare Shared Savings Program
patients are stratified into HMCC nursing outreach
programs, including Complex Care and Advanced
Illness (AIC). For patients in these higher risk
groups, HMCC nurse navigators conduct rou-
tine telephonic outreach to provide patient edu-
cation and longitudinal health care navigation. In
the time frame of data included in this analysis,
6097 patients were identified by HMCC risk
stratification to be included in their nurse naviga-
tor outreach. HMCC nurse navigators were
trained on introducing Koda Health ACP tools
and introduced Koda to a subset of this popula-
tion when appropriate (eg, if the patient had not
completed ACP or were at higher health risk). If
patients who were introduced expressed interest,
they were referred to Koda. As this was a pilot of
Koda as a service, nurses in the value-based care
program did not intend to refer all contacted
patients to Koda. Inclusion criteria included HMCC
patients, age 18 or older, who had decision making
capacity, and who were English-speaking, as the Koda
platform was only available in English at the time.
Patients with moderate to severe dementia, severe hear-
ing loss, or blindness were excluded for these particular
analyses. Nurse navigators only referred patients who
did not already have advance directives on file.

Referred patients were sent a link to the Koda
ACP platform and were able to access and complete
the Koda ACP platform asynchronously on any
internet-connected device (eg, smartphone, tablet,
desktop computer). When patients were referred
from HMCC, Koda navigators sent the patients
initial information about ACP and the Koda

platform. Koda Navigators would call or e-mail
once a week if patients had not taken any action on
the platform, if they had started but not completed
their plan, or if they had any questions. If after
8weeks, there was no response or further action
taken by the patient, the navigator support team
would end regular contact. Data were collected
from November 2020 to April 2022 as part of
standard utilization reports.

Measures and Materials
Patient information and ACP preferences were
assessed with usage data within the Koda platform
wherein patients selected their values, life circum-
stances, quality of life preferences, and their prefer-
ences for future medical treatments in different
possible scenarios. Completion of ACP was defined as
completion of each section of the Koda platform, with
the exception of official documentation. Completion
of executed documents required signing or notariza-
tion of advance directives based on state requirements.

Neighborhood-level socioeconomic status was
assessed using the Area Deprivation Index (ADI),35

a validated measure which provides a rank from 1
to 100, with 1 indicating lowest level of disadvant-
age and 100 indicating highest level of disadvant-
age. Patients were assigned a national ADI ranking
geocoded via US census data for each residential
block in aggregate. Analyses were conducted with
quintiles of ADI ranks.

We used descriptive statistics to assess the charac-
teristics of the patient portal users and expressed them
as central tendencies or frequencies with percentages.
We used Chi-square tests to test for statistically signif-
icant distribution differences in categorical variables
(race and ADI rank) for patients’ ACP platform
choices. A Bonferroni correction was applied to adjust
for multiple comparisons. For all inferential statistics,
a p value< 0.05 was considered statistically significant.
Analyses were performed using R version 4.2.36

Results
Over the 17-month data collection period, 203
patients were screened as eligible and enrolled
into Koda Health ACP by the HMCC nursing
team (see Figure 1). Enrolled patients were 75.5
(S.D.¼ 11.3) years of age on average, ranging from
30 to 102 years, 62.6% were Female and 37.4%
Male. Based on ADI classification, 13.3% (27) were
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from the lowest SES, 22.2% (45) were from the
lower-mid SES, 29.1% (59) were from the mid
SES, 19.7% (40) are from the upper-mid SES, and
15.8% (32) are from the highest S.E. areas. See
Table 1 for additional demographic characteristics.

Of the enrolled patients, 60.1% (122) patients
logged on to the Koda platform and took at least
some action to begin planning for their care. Of
those who did not participate, many were not able

to be reached, already had ACP documentation
prepared, were not interested at the time, or passed
away. Of the 122 patients who logged in to the plat-
form 87.7% (n ¼ 107, 52.7% of total enrollees)
completed the Koda ACP platform, and 62.3% (n ¼
76, 37.4% of enrollees) executed advance directive
documentation.

Examining completion rates for participants
identifying within the 2 main race categories in this

Figure 1. Patient engagement and completion workflow.
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data (n ¼ 186), we found that 50% of Black (n ¼ 30
of 60) and 56.4% of White patients (n ¼ 71 of 126)
completed advance care planning through the plat-
form. Further, 38.3% of Black (n ¼ 23) and 39.7%
of White patients (n ¼ 50) completed executed
documents. Completion rates were also similar
across ADI levels.

Patients who completed the Koda ACP platform
and executed their documents, spent 40.9minutes

on average on Koda ACP platform, with Black
patients spending 34.3minutes on average and
White spending 43.8minutes on average. Koda
ACP navigators, who provided support and guid-
ance for enrolled patients, averaged 99.3minutes
per enrolled patient and 130.1 minute per patient
who completed the ACP platform. The median
time to ACP completion was 21.7 days and median
time to execute documents was 52.3 days.

Of the patients who logged in to the platform,
91.0% (n ¼ 111) identified a surrogate decision
maker (SDM) and 45.1% (n ¼ 55) shared their
selected preferences with their SDM by e-mail via
the platform. The relationship of SDMs to patients
included: spouse/partner (n ¼ 50, 45% of respond-
ents), son/daughter (n ¼ 39, 35.1%), sibling (n ¼
12, 35.1%), friend (n ¼ 3, 2.7%), and other family,
like nieces, nephews, or cousins (n ¼ 7, 6.3%). The
types of relationship between SDM and patient did
not significantly differ between race or ADI rank.

Quality of Life Preferences
Patients were also asked to select their opinions on
what they would prioritize in regard to quality of
life and what would be unacceptable for them. In
answer to “What does quality of life mean to you?”
(see Figure 2), the majority of participants selected
the option equidistant between “Living through
anything, no matter what” (ie, having a longer life
at all costs) and “Being comfortable, even if it
means not living as long” (ie, prioritizing quality
over length of life), indicating that most patients
fall between these 2 extremes. This was not signifi-
cantly different depending on race or ADI rank.

Participants were asked to select which scenarios
would severely impact their quality of life in a way
that they would consider unacceptable (see Figure
3). The scenarios were related to ability to commu-
nicate, mobility, and independence. The responses
to these items were not significantly different
depending on race or ADI rank.

In answer to the question “If you became very ill
and only had a few hours or days to live, where
would you want to spend them?”, the majority of
participants selected “home” (n ¼ 75, 66.4% of
respondents), followed by hospital (n ¼ 23, 20.4%
of respondents) and care facility (n ¼ 11, 9.7% of
respondents), whereas 24 participants (21.2% of
respondents) indicated that they were not sure. The
location item options were multi-selectable, so

Table 1. Participant Demographic Characteristics

(n 5 203)

Characteristic Participants

Age, M (SD) 75.5 (11.3)
Gender, n (%)
Women 127 (62.6%)
Men 76 (37.4%)

Ethnicity, n (%)
Hispanic or Latino 27 (13.3%)
Not Hispanic or Latino 175 (86.2%)
Unknown 1 (0.5%)

Race, n (%)
Black/African American 60 (29.6%)
White/Caucasian 126 (62.1%)
Asian 13 (6.4%)
Native Hawaiian/Pacific Islander 1 (0.5%)
American Indian/Alaskan Native 1 (0.5%)
Other/unavailable 2 (1.0%)

Religion, n (%)
Christian, Catholic 42 (20.7%)
Christian, Protestant 82 (40.4%)
Christian, not specified further 28 (13.8%)
No preference 25 (12.3%)
Hindu 2 (1.0%)
Jewish 4 (2.0%)
Other 20 (9.9%)

Marital Status, n (%)
Married/Life Partner 111 (54.7%)
Divorced/Separated 21 (10.3%)
Widowed 47 (23.2%)
Single 24 (11.8%)

Living Situation, n (% of 118)
With other(s) 92 (78.0%)
Alone/Independent living 20 (16.9%)
Assisted living/Nursing home 3 (2.5%)
Other 3 (2.5%)

Area Deprivation Index (ADI), n (%)
Lowest SES (ADI 81 to 100) 27 (13.3%)
Lower-mid SES (ADI 61 to 80) 45 (22.2%)
Mid SES (ADI 41 to 60) 59 (29.1%)
Upper-mid SES (ADI 21 to 40) 40 (19.7%)
Highest SES (ADI 1 to 20) 32 (15.8%)
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some participants indicated more than 1 option.
However, “home” was the most common single
choice, with 60 participants selecting this as their
only answer, out of the 113 who answered the ques-
tion. Responses to these items did not significantly
differ between race or ADI rank.

Life Support Medical Treatment Preferences
Patients were then asked about their preferences
regarding the use of life-support treatments, including
CPR, Mechanical Ventilation, Artificial Nutrition via

Feeding Tubes, and Dialysis. Respondents answered
whether they would/would not prefer each interven-
tion under 2 types of circumstances: 1) if required in
their current state of health and 2) if their quality of
life became unacceptable. When asked about life-sup-
port interventions, more than half of all respondents
indicated wanting limited or no intervention if they
had an unacceptable quality of life. See Table 2 for the
number and percentage chosen for each intervention.

There were no significant differences in the
medical treatment preferences between SES, as

Figure 3. Number of participants’ indicating which circumstances would severely impact their quality of life in a

way that they would consider unacceptable (n ¼ 114 respondents, multi-select items).
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Figure 2. Percent of participants indicating their opinion on the spectrum of answers to the question “What does

quality of life mean to you?” (n ¼ 105 respondents).
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measured by ADI ranking. Differences between
Black and White patients were only seen with
respect to CPR and dialysis. When asked about
CPR preferences, there were significant differ-
ences between White and Black respondents,
with 9.4% of Black patients vs 19.2% of White
patients wanting no CPR at all, and 25% of
Black patients vs 7% of White patients reporting

“not sure,” if CPR were required in their cur-
rent state of health. If quality of life became
unacceptable, 37.5% of Black patients and
72.6% of White patients reported wanting no
CPR. Similarly, if quality of life were unac-
ceptable, 28.1% of Black patients and 65.8%
of White patients would not want dialysis
treatment.

Table 2. Participants’ Koda ACP Platform Choices Regarding Common Life Support Treatments Under Two

Possible Circumstances: Current State of Health and Unacceptable Quality of Life

Life Support Treatment Preferences
Participants

n (%)
Racea Difference

(x2) p-value
ADI Difference

x2 p-value

CPR Preference current health, n ¼ 111 0.042 0.264
Always Want 24 (21.6%)
Only If Recommended 53 (47.7%)
None At All 19 (17.1%)
Not Sure 15 (13.5%)

CPR Preference if unacceptable QoL, n ¼ 111 0.003 0.509
Always Want 17 (15.3%)
None At All 68 (61.3%)
Not Sure 26 (23.4%)

Mechanical Ventilation current health, n ¼ 110 0.654 0.293
Any Length of Time 6 (5.5%)
Trial 76 (69.1%)
None At All 22 (20.0%)
Not Sure 6 (5.5%)

Mechanical Ventilation if unacceptable QoL, n ¼ 110 0.190 0.594
Any Length of Time 6 (5.5%)
Trial 39 (35.5%)
None At All 56 (50.9%)
Not Sure 9 (8.2%)

Artificial Feeding current health, n ¼ 110 0.721 0.327
Always Want 5 (4.5%)
Only If Recommended 66 (60%)
None At All 36 (32.7%)
Not Sure 3 (2.7%)

Artificial Feeding if unacceptable QoL, n ¼ 110 0.107 0.207
Always Want 9 (8.2%)
None At All 78 (70.9%)
Not Sure 23 (20.9%)

Dialysis current health, n ¼ 109 0.251 0.806
Any Length of Time 13 (11.9%)
Only If Recommended 64 (58.7%)
None At All 25 (22.9%)
Not Sure 7 (6.4%)

Dialysis if unacceptable QoL, n ¼ 110 0.001 0.553
Any Length of Time 23 (20.9%)
None At All 61 (55.5%)
Not Sure 26 (23.6%)

aRace differences assessed only between White/Caucasian and Black/African-American due to final sample rates on this variable.
Abbreviation: ADI, Area Deprivation Index, our proxy measure for SES.
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Discussion
Our observational analysis demonstrates that the
Koda digital platform may increase access to and
engagement in ACP with more studies to follow.
The Koda platform provided patients easy access to
complete ACP within their own environment, with
patient engagement rates from this pilot well above
published ACP rate completion nationally from tra-
ditional processes. Of the eligible participants
referred to Koda during this retrospective analysis,
60.1% took at least some action toward ACP and
52.7% completed the platform. Studies have indi-
cated numerous barriers in the traditional ACP
process, from initiating the conversation, docu-
menting the preferences, and ensuring these prefer-
ences are known and followed when needed.18

Further, health care provider turnover and worsen-
ing staffing limitations in health care settings make
the delivery of services like ACP much more diffi-
cult.37 Given the engagement seen in this retro-
spective review, tools such as Koda Health’s digital
platform might help provide increased access to im-
portant ACP services by facilitating ACP decision,
conversations, and documentation.

A key finding from this analysis is similar rates of
ACP engagement and completion across race and
SES demographics. Studies have previously demon-
strated inequities in rates of ACP discussions and
documentation among historically marginalized
groups, notably among African Americans.26,28–30

Accordingly, there has been an important focus
from national organizations to understand how to
promote equitable access to ACP. For sensitive con-
versations, such as end of life care planning, technol-
ogy may provide a way to access these services and
explore values without judgment or bias of a pro-
vider. Our analysis supports the position that digital
tools might be effective at promoting equity in ACP.

Exploratory analyses of patients’ ACP selections
observed in this sample showed that the majority of
patients defined quality of life as being the midpoint
between living through anything, no matter the pain
and being comfortable, even if it means not living as
long, indicating that they do not necessarily priori-
tize living at all costs nor comfort at all costs, but
quality and quantity are equally important. Though
not a validated measure of quality of life, this item
is a starting point for patients to indicate what they
value most for themselves. Patients also indicated a
majority preference toward spending the last hours

or days of life at home. These variables, as well as
indications of which scenarios would impact quality
of life in a way that they would consider unaccept-
able, were similar across race and SES categories.

When asked about life-support interventions,
decisions on potential future life support treatments
were also similar across demographic categories,
with the exception of CPR and dialysis treatments,
wherein a greater portion of Black patients than
White patients indicated a preference for at least a trial
medical intervention, as opposed to none at all. This
finding is similar to a recent study of end-of-life care
among Medicare beneficiaries.27 Across all participants,
more than half selected wanting limited or no medical
intervention if quality of life became unacceptable.

As this was an observational review of a quality
improvement pilot, limitations of the current analy-
sis include convenience sampling and a limited geo-
graphical reach. The HMCC nurse navigators
referred patients who might benefit most – includ-
ing if they did not already have advance directive
documentation on file within the hospital system,
but nurses’ unconsciousness reasoning for referring
particular patients and not others may have intro-
duced unconscious biases. Future research using
more rigorous prospective case-control designs
across larger populations and in different geo-
graphic regions would be informative in under-
standing the impact digital tools have on increasing
ACP access. At the time of data collection, the
Koda platform was only available in English, which
may have limited the accessibility for some patients.
The application is now fully available in Spanish as
well, so improvements in accessibility will be tested
subsequently. Future studies should also assess the
use of digital ACP by patients with dementia and
the unique factors that may be involved. Further,
although this analysis measured the number of
patients who shared their Koda plan with a surro-
gate decision maker (SDM) and the relationship
of the SDM to the patient, we cannot speak to the
understanding or motivations of the appointed
decision makers. Studies focused on determining
the impact digital tools have on patient and SDM
understanding of ACP and patient-SDM align-
ment using digital tools would be important to
ensure these tools are providing a valuable ACP
experience. In addition, longer-term studies
assessing the impact digital tools have on driv-
ing goal-concordant care and caregiver burden
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 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2023.230133R

2 on 31 O
ctober 2023. D

ow
nloaded from

 

http://www.jabfm.org/


are vital in increasing more widespread adop-
tion of these tools.

Overall, this work indicates that digital tools like
Koda Health’s platform might be effective at
increasing access to ACP to populations in an equi-
table manner. Given the challenges of administer-
ing ACP in traditional health care settings, health
care systems should consider the use of technology
and new tools to effectively engage their patients in
ACP to improve quality of care.

To see this article online, please go to: http://jabfm.org/content/
36/6/966.full.

References
1. Lum HD, Sudore RL. Advance care planning and

goals of care communication in older adults with
cardiovascular disease and multi-morbidity. Clin
Geriatr Med 2016;32:247–60.

2. Rietjens JAC, Sudore RL, Connolly M, European
Association for Palliative Care, et al. Definition and
recommendations for advance care planning: an
international consensus supported by the European
Association for Palliative Care. Lancet Oncol 2017;
18:e543–e551.

3. Sudore RL, Lum HD, You JJ, et al. Defining
advance care planning for adults: a consensus defi-
nition from a multidisciplinary delphi panel. J Pain
SymptomManage 2017;53:821–32.e1.

4. Bar-Sela G, Tur-Sinai A, Givon-Schaham N,
Bentur N. Advance care planning and attainment of
cancer patients’ end-of-life preferences: relatives’
perspective. Am J Hosp Palliat Care 2023;40:322–8.

5. Bischoff KE, Sudore R, Miao Y, Boscardin WJ, Smith
AK. Advance care planning and the quality of end-of-life
care in older adults. J AmGeriatr Soc 2013;61:209–14.

6. Detering KM, Hancock AD, Reade MC, Silvester
W. The impact of advance care planning on end of
life care in elderly patients: randomised controlled
trial. BMJ 2010;340:c1345.

7. Fromme EK, Zive D, Schmidt TA, Cook JNB,
Tolle SW. Association between physician orders
for life-sustaining treatment for scope of treatment
and in-hospital death in Oregon. J Am Geriatr Soc
2014;62:1246–51.

8. Wright AA, Zhang B, Ray A, et al. Associations
between end-of-life discussions, patient mental health,
medical care near death, and caregiver bereavement
adjustment. JAMA 2008;300:1665–73.

11. Volandes AE, Paasche-Orlow MK, Davis AD,
Eubanks R, El-Jawahri A, Seitz R. Use of video deci-
sion aids to promote advance care planning in Hilo,
Hawai’i. J Gen Intern Med 2016;31:1035–40.

12. Patel MI, Sundaram V, Desai M, et al. Effect of a
lay health worker intervention on goals-of-care

documentation and on health care use, costs, and
satisfaction among patients with cancer: a random-
ized clinical trial. JAMA Oncol 2018;4:1359–66.

14. Detering KM, Sinclair C, Buck K, et al. Organisational
and advance care planning program characteristics asso-
ciated with advance care directive completion: a pro-
spective multicentre cross-sectional audit among health
and residential aged care services caring for older
Australians. BMCHealth Serv Res 2021;21:700.

15. Skolarus LE, Robles MC, Mansour M, et al. Low
engagement of advance care planning among
patients who had a stroke or transient ischemic
attack. J Am Heart Assoc 2022;11:e024436.

16. DiJulio B, Firth J. 2015. Kaiser Health Tracking
Poll: September 2015. KFF. Published September
30, 2015. Accessed February 24, 2023. Available at:
https://www.kff.org/health-costs/poll-finding/kaiser-
health-tracking-poll-september-2015/.

17. Ernecoff NC, Zimmerman S, Mitchell SL, et al.
Concordance between goals of care and treatment
decisions for persons with dementia. J Palliat Med
2018;21:1442–7.

18. Morrison RS, Meier DE, Arnold RM. What’s
wrong with advance care planning? JAMA 2021;
326:1575–6.

19. Comer AR, Hickman SE, Slaven JE, et al. Assessment
of discordance between surrogate care goals and medi-
cal treatment provided to older adults with serious ill-
ness. JAMANetw Open 2020;3:e205179.

20. Khandelwal N, Curtis JR, Freedman VA, et al.
How often is end-of-life care in the United States
inconsistent with patients’ goals of care? J Palliat
Med 2017;20:1400–4.

21. Shrank WH, Rogstad TL, Parekh N. Waste in the
US health care system: estimated costs and poten-
tial for savings. JAMA 2019;322:1501–9.

22. Medicare Learning Network. Advance care planning.
Published 2019. Available at: https://www.cms.gov/
outreach-and-education/medicare-learning-network-
mln/mlnproducts/downloads/advancecareplanning.
pdf.

23. Barnato AE, O’Malley AJ, Skinner JS, Birkmeyer JD.
Use of advance care planning billing codes for hospi-
talized older adults at high risk of dying: a national
observational study. J Hosp Med 2019;14:229–31.

24. Belanger E, Loomer L, Teno JM, Mitchell SL,
Adhikari D, Gozalo PL. Early utilization patterns
of the new Medicare procedure codes for advance
care planning. JAMA Intern Med 2019;179:829–30.

25. Palmer MK, Jacobson M, Enguidanos S. Advance
care planning for medicare beneficiaries increased
substantially, but prevalence remained low. Health
Aff (Millwood) 2021;40:613–21.

26. Harrison KL, Adrion ER, Ritchie CS, Sudore RL,
Smith AK. Low completion and disparities in advance
care planning activities among older Medicare benefi-
ciaries. JAMA Intern Med 2016;176:1872–5.

974 JABFM November–December 2023 Vol. 36 No. 6 http://www.jabfm.org

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2023.230133R

2 on 31 O
ctober 2023. D

ow
nloaded from

 

http://www.jabfm.org/


27. Lin P-J, Zhu Y, Olchanski N, et al. Racial and eth-
nic differences in hospice use and hospitalizations at
end-of-life among Medicare beneficiaries with de-
mentia. JAMA Netw Open 2022;5:e2216260.

28. Morhaim DK, Pollack KM. End-of-life care issues: a
personal, economic, public policy, and public health
crisis. Am J Public Health 2013;103:e8–e10.

29. Rao JK, Anderson LA, Lin FC, Laux JP. Completion
of advance directives among U.S. consumers. Am J
Prev Med 2014;46:65–70.

30. Sanders JJ, Robinson MT, Block SD. Factors
Impacting advance care planning among African
Americans: results of a systematic integrated review.
J Palliat Med 2016;19:202–27.

31. Hemsley B, Meredith J, Bryant L, et al. An integra-
tive review of stakeholder views on advance care
directives (ACD): barriers and facilitators to initia-
tion, documentation, storage, and implementation.
Patient Educ Couns 2019;102:1067–79.

32. Genewick JE, Lipski DM, Schupack KM, Buffington
ALH. Characteristics of patients with existing
advance directives: evaluating motivations around
advance care planning. Am J Hosp Palliat Care
2018;35:664–8.

33. Jimenez G, Tan WS, Virk AK, Low CK, Car J, Ho
AHY. Overview of systematic reviews of advance
care planning: summary of evidence and global
Lessons. J Pain Symptom Manage 2018;56:436–59.
e25.

34. van der Smissen D, Overbeek A, van Dulmen S,
et al. The feasibility and effectiveness of web-based
advance care planning programs: scoping review. J
Med Internet Res 2020;22:e15578.

35. Kind AJH, Buckingham WR. Making Neighborhood-
disadvantage metrics accessible — the neighborhood
atlas. N Engl J Med 2018;378:2456–8.

36. R Core Team. R: the R project for statistical com-
puting. Published 2021. Accessed March 2, 2023.
Available at: https://www.r-project.org/.

37. Sinsky CA, Shanafelt TD, Dyrbye LN, Sabety AH,
Carlasare LE, West CP. Health care expenditures
attributable to primary care physician overall and
burnout-related turnover: a cross-sectional analysis.
Mayo Clin Proc 2022;97:693–702.

38. O’Hara N, Tran OC, Phatakwala S, Cattrell A, Ajami
Y. Effective care management by next generation ac-
countable care organizations. American Journal of
Managed Care 2020;26:296–302.

doi: 10.3122/jabfm.2023.230133R2 Deployment of a Digital Advance Care Planning Platform 975

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2023.230133R

2 on 31 O
ctober 2023. D

ow
nloaded from

 

http://www.jabfm.org/

