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Abstract
Background/Objectives: To determine the impact of educational interventions, clinic workflow redesign, and quality
improvement coaching on the frequency of advance care planning (ACP) activities for patients over the age of 65. Design:
Nonrandomized before-and-after study. Setting: 13 ambulatory care clinics with 81 primary care providers in eastern and
central North Carolina. Participants: Patients across 13 primary care clinics staffed by 66 physicians, 8 physician assistants and 7
family nurse practitioners. Interventions: Interprofessional, interactive ACP training for the entire interprofessional team and
quality improvement project management with an emphasis on workflow redesign. Measurements: From July 2017 through
June 2018—number of ACP discussions, number of written ACP documents incorporated into the electronic medical record
(EMR), number of ACP encounters billed. Results: Following the interventions, healthcare providers were more than twice as
likely to conduct ACP discussions with their patients. Patients were 1.4 times more likely to have an ACP document included in
their electronic medical record. Providers were significantly (p < 0.05) more likely to bill for an ACP encounter in only one clinic.
Conclusions: Implementing ACP education for all clinic staff, planning for workflow changes to involve the entire
interprofessional team and supporting ACP activities with quality improvement coaching leads to statistically significant
improvements in the frequency of ACP discussions, the number of ACP documents included in the electronic medical record
and number of ACP encounters billed.

Keywords
advance care planning, electronic medical records, electronic health records, primary care practice change, geriatrics

Introduction

Advanced Care Planning (ACP) is part of the therapeutic rela-

tionship between healthcare providers, patients and families. It

explores values and goals of care to inform medical decisions

should one lose decision-making capacity.1 ACP discussions

over time is the first step that can lead to a billed encounter and

ultimately a signed, written document. These discussions are

now reimbursable using Medicare Current Procedural Termi-

nology (CPT) codes© for ACP and are becoming more com-

mon as a requirement under the Medicare Annual Wellness

Visit. Ultimately, respecting patients’ wishes prevents unne-

cessary medical procedures and reduces end-of-life

expenditures.2

In 2015, the Health Resources and Services Administration

(HRSA) provided 35.7 million dollars to fund 44 Geriatrics

Workforce Enhancement Programs (GWEPS) across 29 states

to address geriatrics issues, including ACP. The principal

charge of these programs was to integrate geriatric principles

into primary care to combat the shortage of primary care

geriatricians.3,4

The Center for Aging and Health at the University of North

Carolina at Chapel Hill launched the Carolina Geriatrics Work-

force Enhancement Program (CGWEP) with a focus on ACP.
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The literature supports ACP as a key component of high value

care for older adults. In 2016 Arnett et al, surveyed 118 health-

care providers engaged in ACP activities across many settings,

including primary care. Thirty percent identified training as the

greatest barrier to initiating ACP discussions.5 As the popula-

tion ages providers find themselves confronted with difficult,

time consuming end-of-life discussions without adequate train-

ing. According to Fulmer et al, only 29% of the 736 physicians

surveyed nation-wide reported receiving ACP training.6

The percentage of older adults who complete a written ACP

remains low despite the fact that most patients and healthcare

providers are interested in planning for end-of-life care. In a

nationally representative sample of adults ages 18 and up (n ¼
7,946), 67.8% expressed concerns about ACP but only 26.3%
had completed an ACP.7 In 2015, a systematic review of 150

studies that included 795,909 patients of all ages, found a com-

pletion rate of 36.7%. This same review showed higher ACP

rates for older adults at 45.6%.8

Many studies postulate that reminders in the electronic med-

ical record (EMR) can increase ACP documentation. In 2018,

Lemon et al, conducted a systematic review that included 15

studies. Three of these studied the effect of EMR-generated

reminders on the frequency of ACP discussions. In the first

study, rates improved from a baseline of 4% before the remin-

ders to 15%. The second study showed gains from 4% to 24%.

In the third study, baseline of 11.5% improved to 76%.9 Lemon

also cites Linder et al, who showed that using a template in the

EMR raised discussion rates from 4% to 63%.9 A randomized

controlled trial by Bose-Brill showed improvement in written

ACPs from 4% to 40%.9 In summary, the literature shows ACP

rates as low as 4% can be improved up to 76% through EMR

interventions.9

Adding training on ACP and redesigning clinic workflows

further supports improvements. Lemon’s systematic review

discusses how combining EMR reminders with training

improved the percentage of veterans who completed a written

ACP from 36.8% to 46.3% over 6 years.9 While studies

included in Lemon’s review had a high risk of bias, the overall

trends showed improvement. Additionally, Lemon’s studies

focused on documenting advance directives rather than

advance care planning discussions. A cluster randomized con-

trolled trial, conducted by Overbeek et al, achieved 93% ACP

written documentation for patients who received education and

counseling on ACP from their provider compared with 34% of

the control subjects.10 A comparison of the findings and

approaches from the literature is included as Supplement 1.

Methods

The CGWEP ACP project collected data between “July of

2017” and “June of 2018” with 12 months of follow up. The

Institutional Review Board of the University of North Carolina

at Chapel Hill declared this research exempt. To reach a large

number of practices efficiently, the CGWEP partnered with

Practice Support Services (PSS) consultants at 2 Area Health

Education Centers (AHECs). These PSS teams included

clinicians and educators who had credibility with North Car-

olina primary care providers having previously assisted more

than 100 practices in meeting quality improvement goals

through better EMR documentation. The CGWEP recruited

13 clinics with 81 primary care providers.

The CGWEP’s ACP projects were designed to improve the

percentage of patients over the age of 65 who were engaged in

ACP. Engagement was defined in any of 3 ways: 1) Having a

written ACP documented in the EMR 2) Having billed for ACP

or 3) Documentation of an ACP discussion between patient and

provider even if not billed. Patients had the option of declining

ACP activities. These declinations were not included in the

data. ACP discussions would ideally occur before ACP docu-

ments were signed or services billed. Billing for ACP was

thought to be the easiest metric to increase because of relatively

new Medicare reimbursement for ACP and the ease of incor-

porating ACP into the Medicare annual wellness visit. The

additional revenue (approximately $86 per 99497 coded visit)

would serve as an incentive.

Eight practices sought to increase ACP discussions with pro-

viders and/or other staff members, following educational and

workflow interventions. Workflow redesigns included creating

multiple opportunities for interprofessional team members to

support ACP and maximizing use of the EMR. Front desk staff

reminded patients that their provider was interested in their care

preferences. Registered nurses reinforced ACP activities once

the provider introduced the topic or social workers provided

counseling on ACP. Data could include daily self-report by

providers or mention of ACP in the progress note or problem list.

Four practices examined whether or not there was an ACP

documented in the EMR before and after the interventions.

Practices were free to choose what would be acceptable EMR

documentation. There was some variation, but all of the prac-

tices used either a Do Not Resuscitate Order (DNR) or the

North Carolina Medical Orders for Scope of Treatment

(MOST) form.11 Two practices studied if they were able to

increase the percentage of encounters billed for ACP. One

practice (Site M), studied more than one measure, increasing

ACP discussions and billing.

Patient Population

PSS Consultants encouraged ACP activities with all adult

patients because ACP is most effective when it is conducted

over time. Providers focused on geriatric patients the majority

of whom were over age 65 and had chronic conditions. Patients

reflected the profile of older adults in North Carolina—84% of

whom have at least one chronic disease and 55% have two or

more.12 The sample included low income patients from a safety

net provider to middle and upper income patients seeing con-

cierge providers.

Electronic Medical Record Preparation

PSS consultants operated as EMR experts, trainers and quality

coaches. First, PSS consultants assessed the practice’s EMR
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capacity to report ACP activities using the 3 measures. Report-

ing capabilities varied considerably. Some EMRs had the abil-

ity to search text within provider’s notes to identify ACP

activities while others relied on specific data fields. These

fields were often not “turned on” in the EMR requiring addi-

tional programming expense. Activating existing data fields or

creating searchable “smart phrases” within the EMR were the 2

main EMR interventions.

Workflow Analysis

Next, PSS consultants reviewed practice workflows to better

incorporate ACP. To accommodate the demands of the schedule,

put patients at ease and promote frequent discussions, the PSS

consultants recommended an interprofessional team approach.

Medical Assistants, Registered Nurses and Social Workers were

trained to introduce ACP concepts and remind patients to discuss

ACP with their provider. Administrative staff were trained to scan

completed ACP documents into the EMR. This team approach

and shared responsibility created multiple opportunities for ACP

discussions. Lastly, PSS consultants educated providers and staff

to capture the appropriate CPT codes for billing.

Interprofessional Training

The workflow changes were reinforced during one-hour long

clinic-wide trainings at each site. Interprofessional teams that

included all clinic staff participated in discussions with PSS

Consultants and CGWEP experts regarding ACP goals and

barriers, best practices in initiating ACP discussions, tools to

track ACP activities, patient education resources and billing

and legal requirements. During a second face-to-face training,

(for providers only) the group discussed their experiences initi-

ating ACP discussions. In one clinic (Site M), dyads of provi-

ders engaged in role-play, with one provider assuming the role

of the patient and the other guiding the simulated ACP discus-

sion. CGWEP faculty debriefed each team, highlighting

aspects of the discussion that had gone well and suggesting

areas for improvement.

At all 13 clinics, PSS consultants followed up at least

monthly either in person, by phone or via email with printed

educational materials, e-newsletters, and videos on how to dis-

cuss ACP and the complexities of billing. PSS consultants coa-

ched providers and staff on ACP care processes during quarterly

on-site visits. A video of a 20-minute Lunch and Learn entitled

“Advanced Care Planning and the Annual Wellness Visit” is

archived on the SEAHEC website and YouTube channel to

sustain the training and is available here: https://www.youtube.

com/watch?v¼IgeKZalc0wU&feature¼youtu.be

This study aims to determine the impact of educational

interventions, workflow redesign, and quality improvement

coaching on the frequency of advance care planning (ACP)

activities for patients over the age of 65. In presenting these

results, descriptive statistics (means and standard deviations)

were used to summarize pre and post-intervention percentages

of ACP images in the medical record, ACP discussions, and

ACP billed. Generalized estimating equations (GEE) were used

to examine the odds of ACP in the medical record, ACP dis-

cussions, and ACP billing post intervention as compared to pre-

intervention across practices, controlling for within-practice

clustering. The Chi-square statistic was used to further examine

within-practice intervention effects. Analyses were performed

using the SAS Statistical Package (V9.4).

Results

Eight of the 13 clinics in this ACP project were located in

eastern North Carolina in the greater Wilmington area. These

included Site H that was affiliated with a large medical system

with 24 providers and Site L; an Internal Medicine Residency

training site with 7 providers and 22 residents. Two of the

Wilmington practices (Sites B and C) were solo practitioners

who offered concierge medicine, funded by private payments.

Outside of Wilmington, Site D was located in a mid-sized city

that houses a military base and the remaining 4 sites were in

rural southeastern and central North Carolina. One of these,

(Site E), operates as a non-profit. In total, 6 of the 13 clinics

consisted of solo practitioners. An additional 5 clinics had

fewer than 7 providers and 2 were large groups.

Interestingly smaller clinics with fewer providers and solo

practitioners showed the greatest intervention efficacy. Those

with < 1,000 visits were more than 3 times as likely to have

patients engaged in ACP post-intervention (OR ¼ 3.57,

p < .0001) while in those with 1,000 or more the improvement

was less pronounced (OR ¼ 1.24. p < .0001). Solo practices

had very good intervention efficacy, being 7.68 times as likely at

post-intervention to have ACP patient engagement (OR ¼ 7.68,

p < .0001) as compared to pre-intervention. Non-solo practices

showed much less intervention effect (OR ¼ 1.23, p < .0001).

The strongest intervention effect was seen in the private pay

practices (OR ¼ 4.77, p < .0001). Those accepting traditional

insurance payments still showed significant improvements in

ACP engagement though post intervention (OR ¼ 1.76, p <

0001). The one “not for profit” site did not show any significant

intervention efficacy (OR ¼ 1.13, p ¼ .67). Table 1 describes

how ACP activities varied by practice charateristics.

Data by type of ACP outcome is reported for patients across

13 primary care sites with 81 providers (66 Physicians, 8 Phy-

sician Assistants and 7 Family Nurse Practitioners) on 3

Table 1. ACP Activities by Practice Characteristics.

Practice characteristics OR p value

Visits per Year* < 1,000 3.57 < 0.0001
>1,000 1.24 < 0.0001

No, of Providers Solo 7.68 < 0.0001
More than 1 provider 1.23 < 0.0001

Dominant Payment Type Private Pay 4.77 < 0.0001
Commercial Insurance 1.76 < 0.0001
Not for Profit/Sliding Scale 1.13 ¼ .67

*Note study visits at post intervention used as a relative measure of clinic size.
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measures: frequency of ACP discussions, numbers of ACP

documents recorded in the EMR and ACP encounters billed.

All outcomes are for patients age 65 and older. The number of

patients varied by practice. For the 8 practices seeking to

improve ACP discussion rates 5,131 patients were eligible

pre-intervention “July 2017” and 4,831 post-intervention “June

2018.” Four practices that sought to increase ACP EMR doc-

umentation had 3,040 patients eligible pre-intervention and

3,419 post-intervention. Two practices studied ACP billing for

1,482 patients initially and 1,343 patients at post-intervention.

In all, 9,653 patients were eligible pre-intervention and 9,593

post-intervention.

Patients Having ACP Discussions With
Healthcare Providers

At all 8 sites, ACP discussions with providers increased

post-intervention, with 52.1% of visits after the intervention

discussing ACP vs. 24.6% before, a 27.5% increase. The

increase was statistically significant, with providers more

than twice as likely to have discussions post intervention

(OR ¼ 2.2 (95% CI: 1.1, 4.6), p ¼ 0.03) as compared to

pre-intervention.

Four of the 8 sites had statistically significant gains in

the frequency of ACP discussions. The impact of the inter-

ventions varied by practice. Site D had an increase of

71.8% (p < 0.0001) and Site C and Site F had similarly

large significant increases (66.8% and 64.9% respectively,

both p < .0001 unadjusted for multiple comparisons).

Increases varied in the remaining practices from 0.9%
to 5.7%.

ACP Documented in the EMR

Four sites focused on EMR documentation. A total of 3,040

patients’ EMRs were reviewed at baseline and 3,419 post inter-

vention. At pre-test, an average of 9.9% of patients have ACP

in the EMR, while at post-test this increased to 12.6% (a 2.7%
absolute increase). Results of the GEE model showed a patient

was 1.4 times more likely to have ACP in the EMR after the

intervention (OR ¼ 1.4 (95% CI: 1.2, 1.6), p < 0.0001) as

compared to before the intervention.

Similar to the findings for ACP discussions, 2 of the prac-

tices showed improvement of less than 1% (between 0.57% and

0.95%). These increases at Site H and Site R respectively were

not significant (p¼ 0.80 and p¼ 0.37). Again, increases varied

by practice, with the largest increases seen by Site I (an

increase of 6.2%, p ¼ 0.0007 unadjusted for multiple compar-

isons). A significant increase (3%) was also seen by Site L

(p ¼ 0.04 unadjusted for multiple comparisons).

Billing ACP

Finally, 2 sites experimented with increasing the number of

patients who had ACP billable encounters with a primary care

provider. The pre-intervention group included 1,482 patients

vs. 1,343 post intervention.

The percentage of patient encounters billed for ACP

increased from 3.3% pre-intervention to 5.2% post-

intervention. This 1.9% increase was not statistically signif-

icant across practices with an OR ¼ 1.3 (95% CI: .93, 1.9),

p ¼ 0.12).

Once again, within practice differences were apparent. Site J

showed less than 0.5% increase (p ¼ 0.59) while Site K

increased by 3.3% post intervention (p ¼ 0.04, unadjusted for

Table 2. Analysis of ACP Activities by Practice Site.

ACP outcomes Site Pre intervention Post intervention Increase p value

ACP Discussion N # of Discussions N # of Discussions

A 1048 10 0.95% 1049 39 3.7% 2.8% < 0.0001
B 326 71 21.8% 160 44 27.5% 5.7% 0.164
C 178 40 22.5% 150 134 89.3% 66.8% < 0.0001
D 839 216 25.7% 481 469 97.5% 71.8% < 0.0001
E 101 29 28.7% 131 41 31.3% 2.6% 0.671
F 309 91 29.4% 389 367 94.3% 64.9% < 0.0001
G 1052 471 44.8% 1172 536 45.7% 0.9% 0.649
M* 1278 290 22.7% 1299 352 27.1% 4.4% 0.01

ACP Document in EMR N Document in EMR N Document in EMR

H 359 48 13.4% 617 86 13.9% 0.5% 0.80
I 765 98 12.8% 865 164 19% 6.2% 0.0007
L 638 39 6.1% 638 58 9.1% 3% 0.04

M* 1278 94 7.4% 1299 108 8.3% .95% 0.37

ACP Encounter Billed N Billed N Billed

J 1096 44 4% 1070 48 4.5% 0.5% 0.59
K 386 10 2.6% 273 16 5.9% 3.3% 0.04

*Note Site M studies 2 interventions. Data is reported for both.
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multiple comparisons). Site K’s increase in billing is signifi-

cant (p < 0.05). See Figure 1 for a graphical representation of

the impact of the ACP interventions across all 3 measures.

Table 2 describes the statistically significant results for each

measure.

Discussion

This study of 9,962 patients shows that combining continuing

education, workflow interventions and quality improvement

coaching in primary care practices can improve ACP activities

using 3 measures (1) the frequency of ACP discussions, (2)

increased documentation of a patient’s wishes through a writ-

ten ACP in the EMR, and (3) billing for ACP encounters. ACP

interventions are operationally supported by Medicare reim-

bursement. The interventions were generally more effective

in smaller practices with more private pay patients.

Interventions included continuing education Lunch and

Learns for the entire interprofessional team, flyers, role-

plays, quality improvement coaching, and workflow modifica-

tions. These interventions significantly increased the number of

patients who received ACP counseling and paves the way for

better tracking of ACP documents and billing.

Improving the frequency of ACP documents captured in the

EMR, and supporting access to these documents by multiple

providers, would lead to improved compliance with patients’

wishes for care. It is important to note though, that documen-

tation alone is not proof of ongoing meaningful goals of care

discussions between patient and providers. Each of the 3 mea-

sures studied serve as a proxy for the ongoing, in depth con-

versations that comprise ACP and are not goals in and of

themselves. Rates of ACP in the EMR in this study, and in

medical practice more broadly, continue to be low. In this

study, at best, 19% of the older adult patients had an ACP

document in their EMR. Until ACP becomes a standard part

of the EMR, physicians will remain ill-informed as to their

patients’ desires for end-of-life care.

Interestingly, only 2 practices studied their billing rate. A

third practice began collecting billing data but discontinued

because patients complained about incurring Medicare copays

for ACP services. As the payment landscape shifts towards

more bundled and value-based systems it is likely that ACP

services will be further incentivized and become more com-

monplace. Based on the payment issue and the fact that for each

of the 3 measures studied, only half of the practices achieved

significant increases, additional research is needed to under-

stand the patterns of ACP and how payment policy influences

these patterns.

Limitations

All of the practices were located in central or southeastern North

Carolina and 11 out of 13 were small, independent clinics. This

study did not embed change processes in multi-site practices or

across large healthcare systems. The practices represented a

sample of convenience in that all practices had pre-existing rela-

tionships with AHEC PSS consultants. Further, these practices

self-selected the geriatrics topic of ACP for their quality

improvement work. Because of these factors, providers may

have been more motivated to demonstrate improvement as com-

pared to primary care practitioners in general.

Conclusions

ACP addresses patients’ end-of-life wishes, provides less futile

care and lowers costs. Using existing relationships and provid-

ing frequent quality improvement coaching, workflow rede-

signs, EMR adaptation, and education can improve the

frequency of ACP discussions and the EMR documentation

of patient wishes. Billing for these services was less likely to

be an area of interest to the primary care practices in our sample

despite Medicare reimbursement. It is expected that interest in

ACP activities will grow should primary care providers outside

of these sites receive training and support and learn of the

availability of reimbursement.
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