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Abstract

Background: Electronic health record-based portal tools may help patients engage in advance 

care planning (ACP). We designed and implemented portal-based ACP tools to enable patients to 

create a Medical Durable Power of Attorney (MDPOA).

Intervention: Stakeholder-informed portal-based ACP tools including an electronic MDPOA 

form, patient educational webpage, online messaging, and patient access to completed advance 

directives.

Measures: MDPOA documentation and System Usability Scale.

Outcomes: 2814 patients used the tools over 15 months. Patients were mean age 45 years (17 to 

98 years) and 69% were women. 89% completed an MDPOA form, 2% called or sent online 

messages, and 8% viewed the MDPOA form but did not complete it. The tools were rated highly 

usable.
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Conclusions: Patients demonstrated willingness to use the portal to complete an MDPOA and 

rated the new ACP tools as highly usable. Future work will optimize population-based outreach 

strategies to engage patients in ACP through the portal.
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Background

Advance care planning (ACP) is a process that supports adults in understanding and sharing 

personal values, life goals, and preferences regarding future medical care.1 ACP is 

associated with improved quality of care at the end of life, more hospice use, less intensive 

care unit use, and fewer in-hospital deaths.2 Part of the ACP process is choosing a medical 

decision maker to make medical decisions when the person is no longer physically or 

mentally capable to make decisions on his or her own. However, rates of documenting a 

medical power of attorney, which is the legal process of designating a medical decision 

maker, remain low in the US, and availability of ACP documentation in electronic health 

records (EHRs) is limited.3

Web-based technologies may provide a person-centered and time-efficient method for 

engaging patients in ACP and documenting their preferences in the EHR.4 While there are 

shared decision making tools that engage patients in ACP, most of these tools or the 

resulting ACP documents are not linked to a patient’s EHR so that the patient’s preferences 

are accessible when patients and families need them.5 EHR-based patient portals can 

provide patient access to web-based education, engagement tools, and protected electronic 

patient-provider communication that together can lead to improved patient-centered care. 

Some healthcare systems have developed integrated ACP tools through EHR-based patient 

portals, though reported usage rates were low and none enable completion of an advance 

directive document. Additionally, other portals involve multiple steps to complete an 

advance directive including printing, signing, and then bringing a physical copy to the 

healthcare system for storage in the EHR.6–8

In Colorado, individuals can appoint a medical durable power of attorney (MDPOA) with a 

state-specific advance directive form that has legal standing and does not require witnesses 

or a notary. Therefore, we designed and implemented portal-based ACP tools to facilitate 

opportunities for patient engagement related to ACP, including a) providing educational 

materials about ACP, b) creating a legal advance directive, specifically the MDPOA form 

that appoints a medical decision maker, and c) storing the MDPOA form in the EHR. We 

describe the process of incorporating multi-level stakeholder input into the design of the 

portal-based ACP tools, a phased implementation into the healthcare system, and an 

evaluation of the tools for usability and lessons learned related to implementation.
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Design

Setting

This quality improvement initiative was conducted within UCHealth, an academic-

community health system in multiple geographic regions that includes ten hospitals and 

more than 300 ambulatory practices. UCHealth provides more than 2 million patient visits 

annually and serves approximately 286,000 patients who use My Health Connection, 

UCHealth’s name for the patient portal integrated with the EHR. UCHealth uses the Epic 

EHR (Epic Systems, version 2017, Verona, WI). My Health Connection enables patients to 

view and update medical history, exchange messages with clinicians, schedule appointments, 

refill medications, view laboratory results, and view clinicians’ notes. Importantly, My 

Health Connection allows patients to electronically sign forms, such as consents for 

treatment. Additionally, My Health Connection has questionnaires that enable patients to 

provide information (i.e., standardized health history questions) to clinicians for review and 

integration into the EHR. Prior to this initiative, there were no ACP system-wide tools in My 

Health Connection. The Colorado Multiple Institutional Review Board approved this project.

Multi-level stakeholder engagement

The multidisciplinary project team included a geriatric primary care and palliative care 

physician (H.L.), a project coordinator (A.B.), and UCHealth Epic analysts. The team first 

presented the initiative to design and implement portal-based ACP tools (referred to as the 

“initiative”) to the My Health Connection Steering Committee, which approved it based on 

strong alignment with the healthcare system’s priorities and the availability of external 

funding to support program implementation related to patient portals. The team then 

engaged in gathering stakeholder input and reviewing existing literature related to patient 

portal tools, evidence-based or public-facing ACP educational resources, and state-specific 

advance directives. The team conducted more than 10 presentations and feedback sessions to 

understand key stakeholder preferences on a) design of the ACP tools (i.e., what functions or 

processes should be built), b) integration into clinical practice and operational systems, and 

c) promotion and outreach to patients and staff. Stakeholders included patients and family 

members, interprofessional healthcare members, legal counsel, health literacy experts, health 

information management, healthcare system leadership, and patient experience and 

marketing personnel. Input was collected through meeting notes and discussed at weekly 

team meetings for operationalization into the design and implementation of the initiative.

Intervention

The portal-based ACP tools include patient educational resources on a custom ACP 

webpage, ability for patients to send an online message to a centralized ACP Support Team, 

ability to complete and electronically sign a Colorado MDPOA form to appoint a legal 

healthcare agent, and ability to view advance directives in the EHR. In particular, the 

educational webpage in the portal provides links to three public educational resources (e.g., 

National Institute on Aging website, The Conversation Project, and PREPARE - 

www.prepareforyourcare.org).
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The purpose of these resources is to help patients learn more about ACP and encourage them 

to have conversations about their preferences, complete the MDPOA form if they are ready, 

or be prepared to discuss ACP with their healthcare team. External educational resources 

were approved by patients, clinicians, legal counsel, health literacy, and patient experience 

representatives. A secure, online message enables patients to send questions to the ACP 

Support Team. Patients can also call a centralized telephone number. A patient-initiated 

questionnaire provides information about appointing a medical decision maker, shows the 

exact language of the legal MDPOA form, utilizes any existing medical decision maker data 

from the EHR, and allows the patient to choose a decision maker and add up to two 

alternative decision makers. The process creates a printable PDF of the MDPOA form with 

an electronic signature and date/time stamp. The decision maker data are displayed in a 

specific area of the EHR that is accessed by clinical teams. The ACP coordinator is notified 

of electronic MDPOA forms and briefly reviews the patient’s problem list and relevant 

clinical documentation for possible decision making incapacity, then sends a message to the 

patient to confirm receipt of the MDPOA form and sends a message to a primary healthcare 

provider to notify them that the patient completed the MDPOA form. For out-of-state 

patients, the message additionally notes that the MDPOA is valid for medical care received 

in Colorado.

Phased implementation

The ACP tools were introduced in three planned phases that were based on the sequential 

release of new functionality in the portal, as well as a fourth phase based on observations 

during the implementation process. Phase 1 (May 2, 2017) included the ACP webpage and 

ability to send an online message to the ACP Support Team. Phase 2 (July 11, 2017) 

included the electronic MDPOA form. The electronic MDPOA form was refined and 

approved by legal counsel, health literacy experts, and the healthcare system committee that 

reviews patient forms. Clinical implementation involved project team decisions on 

revocation language of prior MDPOA forms, location of the questionnaire in My Health 

Connection, and creation of new document storage types to ensure accurate reporting and 

storage of advance directives. Phase 3 (October 22, 2017) added patient ability to view 

advance directive documents stored in the EHR via the portal. Phase 4 (March, 12, 2018) 

modified the MDPOA form completion process to provide one additional step for patients to 

review the information for accuracy, as well as a verification step for patients to 

acknowledge their choice to execute the electronic MDPOA.

Measures and Evaluation

Multiple methods were used to understand patient use and usability of the ACP tools over 

the first 15 months of phased implementation. Chart abstraction included patient age, 

gender, and type of ACP tool used (i.e., MDPOA form, online message, viewing the 

MDPOA form but not completing it). The number of patients who viewed the MDPOA form 

but did not complete it is based on patients who started the MDPOA form completion 

process and chose “No, I do not wish to complete an MDPOA form” (which notified the 

ACP Support Team). Data is not available for total page visits to each ACP portal tool. Early 

in phase 2, a random subset of patients (n=11) who used the ACP tools were surveyed using 

the System Usability Scale (SUS). The SUS has known validity for samples as small as 5 
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participants, includes 10 statements that represent factors of perceived usability of tools 

based on a 5-point Likert scale (Supplemental Appendix).9 We contacted participants by 

phone and interviewees did not receive compensation for participating. Participation was 

voluntary. All surveys were conducted within four weeks of using the ACP tools. SUS was 

scored according to published guidelines, and graphically depicted to estimate a percentile 

rank based on the score.9 A percentile rank higher than 90% denotes likelihood to 

recommend the tools to someone else.

Outcomes

Stakeholder input

Patient priorities included integration as “routine care” rather than “end-of-life care”, using 

understandable language, and the ability to view, update, and upload existing advance 

directives through the patient portal. Providers preferred workflows for review of patient-

entered MDPOA information into existing clinical sections of the EHR, monitoring of 

appropriate patient use of the MDPOA form, and provision of patient education, outreach, 

and support for ACP by healthcare staff. Healthcare system leaders preferred access to ACP 

information across different clinical settings, use of an MDPOA form aligned with legal 

statutes, use of language no higher than an 8th grade reading level, accurate reporting of 

ACP quality metrics, training and standardized use of ACP tools, and availability on a 

mobile App. On-going monitoring by the ACP Support Team during the initial phases 

resulted in the Phase 4 refinement to the MDPOA form process because multiple 

submissions within 24 hours were occasionally observed with the same or slightly corrected 

healthcare decision maker information (the revised process includes an additional step that 

may help serve as a check point and reduce resubmissions because of inaccuracy). The 

project team iteratively implemented as much of the input as possible, though not all input 

could be incorporated. For example, building the ACP tools into the portal mobile App is not 

yet available due to technical limitations. Additionally, legal advisors requested language 

aligned with state laws.

Patient use of tools

Over 15 months of phased implementation, 2814 patients used the portal-based ACP tools 

without any specific direct-to-patients announcement or clinic-based dissemination of the 

new tools. Patients had a mean age of 45 years, range of 17 to 98 years. Patients were mostly 

female (68%). Patients were from all three healthcare system regions within Colorado (31% 

north region, 42% metro Denver region, 23% south) and sixteen states (4% out of state). The 

number of unique patients and types of interactions with the ACP tools varied within each 

implementation phase (Figure 1), with six patients in phase 1, 584 patients in phase 2, 870 

patients in phase 3, and 1354 patients in phase 4. Of patients who used the portal-based 

tools, 2514 (89%) users completed an MDPOA form, 69 (2%) called or sent online 

messages, and 219 (8%) viewed the MDPOA form but did not complete it (27 patients 

utilized two different parts). Over 92% of patients who completed the MDPOA form did not 

have a prior written advance directive naming a medical decision maker in the EHR, though 

approximately one-third had previously verbally indicated a decision maker in the EHR 

(Figure 2). Thirteen (0.5%) submitted an invalid MDPOA by selecting themselves as the 
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decision maker or lacked decision making capacity as determined upon quality assurance 

review and discussion with a listed emergency contact. We did not collect data on the total 

number of decision makers, including alternates. The average usability ranking was very 

high (average score 89 out of 100) corresponding with a 100% ranking and an “A” grade, 

based on the SUS scores from 11 patients (Online Supplement Figure 1).

Key lessons from implementation

This quality improvement initiative resulted in several lessons learned. An important 

facilitator was initial external funding, which assisted with achieving strong clinical and 

operational support from the beginning. Additional key lessons included seeking legal and 

marketing team input early and iteratively; utilizing a phased implementation approach to 

ensure workflows were sufficient; communicating early and repeatedly with multiple clinical 

leadership teams and staff for introducing new patient portal tools; ongoing review of 

external website links to ensure functionality; and ensuring appropriate age restrictions and 

proxy access related to the MDPOA form process.

Discussion

This report describes the phased implementation of novel portal-based ACP tools in a large 

healthcare system to improve patient engagement in ACP. Importantly, more than 2500 

patients appointed a legal medical decision maker by completing the electronic MDPOA 

form via the patient portal. For over two-thirds of these patients, there was no prior EHR 

documentation of a preferred medical decision maker. Patient users rated the tools as highly 

usable.

This study demonstrates the feasibility and usability of the ACP tools based on the actions 

and input from initial users. While the usability testing is highly favorable, ongoing and 

expanded assessment of patient acceptability, suggestions to increase usability, and potential 

impact on ACP conversations or future medical care is needed. Multiple stakeholders have 

expressed interest in future updates, including the ability for patients to upload existing 

advance directives via the portal and ensuring patient access through mobile technology. 

Although the ACP tools are available to all My Health Connection users in the healthcare 

system, future work should also focus on stakeholder engagement for specific dissemination 

plans to clinicians and clinical units to raise system-wide awareness of the tools.

This initiative has several limitations. Because it was conducted in one healthcare system 

with EHR-based patient portal tools that align with state-specific laws, the findings are not 

generalizable to other states. In particular, this process could be developed and implemented 

because Colorado does not require additional individuals, such as witnesses or a notary 

public, to also sign. Secure electronic solutions that enable multiple individuals to sign could 

address this barrier. Additionally, the findings are limited to patients who used the ACP tools 

(i.e., completed an electronic MDPOA, sent an online message, or viewed the MDPOA form 

but chose not to complete it), rather than all My Health Connection users. Specifically, we 

were not able to evaluate or interview any patients who found the ACP tools but did not take 

one of the above actions.
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In conclusion, this initiative demonstrates the design, implementation, and use of 

portalbased ACP tools that were designed with multi-level stakeholder input. This initiative 

used a phased implementation process that allowed ongoing input and refinement to improve 

functionality and patient experience. This study focuses on the implementation outcome of 

patient usability from the patient perspective10; next steps should evaluate additional 

implementation outcomes including cost, sustainability, and the potential positive or 

negative impact on patient, providers, and clinical team workflows.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Patient interactions with advance care planning tools, by month.
Over four implementation phases, the number of patients per month who a) completed the 

electronic MDPOA (solid line), b) sent an online message to the Advance Care Planning 

Support team (dotted line), or c) viewed the MDPOA form without completing it (dashed 

line). MDPOA – Medical Durable Power of Attorney.
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Figure 2. Patient selection of medical decision maker
Of patients who completed an MDPOA form, 65% had no prior documentation of a medical 

decision maker, 30% documented the same person in the MDPOA form as had been verbally 

indicated, and 5% completed an MDPOA form with the same decision maker as previously 

documented in an MDPOA on file in the EHR. Colorado law recognizes verbal indication of 

a medical decision maker, the EHR has a designated area for healthcare providers to 

document a patient’s verbal choice. MDPOA – Medical Durable Power of Attorney; EHR – 

electronic health record
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