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Abstract

Background: As our population ages and the burden of chronic illness rises, there is increasing need to
implement quality metrics that measure and benchmark care of the seriously ill, including the delivery of both
primary care and specialty palliative care. Such metrics can be used to drive quality improvement, value-based
payment, and accountability for population-based outcomes.

Methods: In this article, we examine use of the electronic health record (EHR) as a tool to assess quality of
serious illness care through narrative review and description of a palliative care quality metrics program in a
large healthcare system.

Results: In the search for feasible, reliable, and valid palliative care quality metrics, the EHR is an attractive
option for collecting quality data on large numbers of seriously ill patients. However, important challenges to
using EHR data for quality improvement and accountability exist, including understanding the validity, reli-
ability, and completeness of the data, as well as acknowledging the difference between care documented and
care delivered. Challenges also include developing achievable metrics that are clearly linked to patient and
family outcomes and addressing data interoperability across sites as well as EHR platforms and vendors. This
article summarizes the strengths and weakness of the EHR as a data source for accountability of community-
and population-based programs for serious illness, describes the implementation of EHR data in the palliative
care quality metrics program at the University of Washington, and, based on that experience, discusses op-
portunities and challenges. Our palliative care metrics program was designed to serve as a resource for other
healthcare systems.

Discussion: Although the EHR offers great promise for enhancing quality of care provided for the seriously ill,
significant challenges remain to operationalizing this promise on a national scale and using EHR data for
population-based quality and accountability.
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HEALTH RECORDS FOR QUALITY MEASUREMENT

THE FIELD OF PALLIATIVE CARE has grown substantially
over the past three decades.! High-quality specialty
palliative care has resulted in improved quality of life and
symptoms for patients with serious illness and their families,
as well as decreased healthcare costs attributed to lower in-
tensity treatments at the end of life—treatments that match
patients’ goals of care.>”> Despite these successes, effective
implementation of high-quality grimary and specialty palli-
ative care has been challenging.” Some well-designed palli-
ative care interventions have not resulted in significant
improvements in patient or family outcomes and, in some
cases, have been associated with worsened outcomes.”
Given the increasing interest in developing interventions,
payment plans, and policies that enhance palliative care, it is
important to document that such interventions, plans, and
policies improve quality of care without unintended conse-
quences.'® There is also increasing interest in ensuring high-
quality, population-based care for seriously ill patients and
their families across settings, including hospital, clinical, long-
term care facility, and home, and usinig q3uality measurement to
ensure accountability for this care.!"™13 In this context, it is
critical that we develop and validate quality metrics that fa-
cilitate implementation and evaluation of clinical and policy
programs that improve palliative care and enhance account-
ability for serious illness care across diverse settings.

Quality metrics for palliative care have been developed
and implemented for specialty palliative care programs,
primarily using data entry completed by palliative care spe-
cialists during their clinical work."*™'® Although these pro-
grams have tremendous potential, they are limited to the
minority of seriously ill patients seen by palliative care spe-
cialists and sometimes require that busy clinicians input
quality data in addition to their clinical workload. Quality
metrics for palliative care have also been developed and
implemented in the Veterans Health Administration, but re-
quire manual chart abstraction and may be challenging to
scale to other healthcare systems.'?

In the search for feasible, reliable, and valid palliative
care quality metrics, automated methods of using the elec-
tronic health record (EHR) are an attractive option. How-
ever, the EHR has often not delivered on its potentia1.20 In
this article, we identify strengths and weaknesses of using
EHR data for quality metrics for serious illness care and
review our experience developing and implementing an
EHR-based quality metrics program for primary and spe-
cialty palliative care, that is, care for seriously ill patients
and their families delivered by all clinicians in the health-
care system (primary) as well as palliative care specialists
(specialty). We also describe the key domains and individ-
ual metrics that we focused on after feedback from diverse
stakeholders, including patients, families, clinicians, ad-
ministrators, quality improvement staff, and information
technology experts. Finally, we describe lessons learned
through this program and identify opportunities and chal-
lenges for moving this work forward.

Strengths and Weaknesses of the EHR
for Palliative Care Quality Metrics

As the organized repository for information about both
intended healthcare and actual healthcare, the EHR has
strengths that are important to understand and capitalize on.
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The EHR is a comprehensive record of clinical and admin-
istrative data on all individuals cared for within our health-
care systems. As such, it offers a repository with sufficient
size and scope to support analyses of detailed clinical care
and assessments of important subgroups of patients, such as
those with serious illness, including ‘‘high-cost, high-need”’
patients who particularly benefit from palliative care.'>!~%3
In addition, EHR data are recorded directly from documen-
tation of healthcare delivery and utilization without requiring
additional data entry beyond that accompanying routine care.
The EHR also captures social determinants of health, which
are important to the delivery of high-quality, accountable
care for the seriously ill.**

Alongside these strengths, the EHR has important limitations.
First, information obtained from the EHR reflects care docu-
mented rather than care delivered or care perceived by patients
and families. Goals-of-care discussions offer a good example of
this potential mismatch: clinicians may report having these
conversations with patients, but either fail to document them or
document them in ways that are not easily retrievable.?>*°
Conversely, aspects of care may be documented in the EHR but
not actually delivered; the frequency of duplicative documen-
tation by “‘copy-and-paste’” makes it difficult to determine how
many goals-of-care conversations really occurred.””*®

Second, the diverse range of purposes for which EHR data
are collected may compromise its validity for use in quality and
accountability. Purposes include documentation of care deliv-
ered, communication between clinicians, billing, care coordi-
nation, quality improvement, and administrative reporting.
Each of these purposes introduces idiosyncrasies in the data
that may undermine reliability and validity for quality metrics.
One example is the widespread use of flowsheets documenting
that patients were asked about advance directives, as mandated
by the Patient Self-Determination Act.”® At the University of
Washington, these forms were often erroneously uploaded into
the same data field that records actual advance directives,
making it difficult to distinguish what the record contains. Since
the EHR was not designed for assessment of palliative care
quality metrics, such metrics need to be adapted to the infor-
mation available and then psychometric properties need to be
validated. Alternatively, modifications to the EHR may help
capture data relevant to high-quality palliative care.

A third limitation of the EHR is the absence of key out-
comes essential to high-quality serious illness care. The EHR
generally lacks systematic, structured assessment of out-
comes such as patients’ and families’ experiences of care,
physical and psychological symptoms, quality of life, spiri-
tual needs, or functional status. As these represent essential
domains of serious illness care, any EHR-based metrics
program must be supplemented by patient and family reports.
Novel approaches to include systematic assessment of
patient-reported outcomes in the EHR are in develo?ment
and offer promise for addressing this shortcoming.**

Fourth, the lack of interoperability between EHRs from
different healthcare organizations and different vendors cre-
ates challenges to developing quality metrics that span multi-
ple EHRs and can be used to assess population-based care or
accountability.®* Efforts to unify data from different EHR
systems are hampered by both technical challenges in aggre-
gating data from multiple platforms and idiosyncrasies in
how the same data are stored in different EHRs.**** Without
access to data with consistent meaning, metrics from different



TABLE 1. DOMAINS AND METRICS IDENTIFIED BY STAKEHOLDERS FOR THE CAMBIA PALLIATIVE CARE METRICS
PROJECT AND REPRESENTING STAKEHOLDERS’ AND INVESTIGATORS’ OPINIONS

Domain/
measure Importance®  Feasibility®
no. Numerator Denominator (%) (%) Difficulty®
Service utilization
1 No. of emergency room visits Serious illness and last 32 68 Low
month of life
2 No. of hospitalizations Serious illness and last 36 66 Low
month of life
3 Admitted to the ICU Serious illness and last 24 56 Low
month of life
4 Received chemotherapy Metastatic cancer and last 18 44 Low
two weeks of life
5 Readmissions in last 90 days of life Serious illness n/a n/a Low
(30 days; 7 days)
Circumstances of death
6 Died in an acute care hospital Serious illness decedents 24 56 Low
7 Died in ICU Serious illness decedents 24 50 Low
8 Hospitalized patients who die an ex- Inpatient deaths with 8 18 Medium
pected death with an ICD deactivated an ICD
9 Not admitted to hospice Metastatic cancer 20 30 Medium
decedents
10 Fewer than three days in hospice Serious illness decedents 26 32 Medium
Screening and assessment
11 Received bowel regimen Inpatients with serious 26 28 Medium
illness who receive
opiates
12 Screened for the presence and intensity Serious illness 52 40 Medium
of pain using a numeric pain score
13 Had comprehensive assessment Serious illness 54 14 High
completed (includes prognosis,
functional assessment, screening for
physical and psychological
symptoms, and assessment of social
and spiritual concerns)
14 Screened for shortness of breath Serious illness 22 24 High
Patient needs and preferences
15 Have an advance care plan or surrogate Serious illness 72 18 Medium
decision maker documented in the
EHR or documentation that an
advance care plan was discussed but
the patient did not wish or was not able
to name a surrogate decision maker or
provide an advance care plan
16 Documentation of patient’s preferences Serious illness 80 16 Medium
for care (may include code status,
preferences for general aggressiveness
of care) has been considered or an
attempt was made to identify them.
17 Discussion of emotional or Serious illness 48 12 High
psychological needs
18 Documentation in the clinical record of Inpatients with serious 46 14 High

a discussion of spiritual/religious
concerns or documentation that the
patient/caregiver did not want to

discuss

illness

Stakeholders included patients, patient representatives, families, clinicians, administrators, quality improvement staff, and information
technology experts.

“Tmportance = Percentage of stakeholders marking this as having high importance, n=>50.

PFeasibility = Percentage of stakeholders marking this as having high feasibility, n=50.
“Difficulty = Expectation of difficulty anticipated by team developing metrics.

ICD, implantable cardioverter-defibrillator.
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healthcare systems are difficult to compare.'? Although stan-
dards and incentive programs have improved the utility of
EHR data for population health, substantial disincentives to the
creation of interoperable metrics remain, including incentives
to sell and individualize separate modules for particular met-
rics (e.g., advance care planning) and incentives to allow
platforms to import, but not export, data to other systems.*"

Finally, modifications to a healthcare system’s EHR may
pose ongoing challenges for the collection of quality metrics.
Updates to an EHR system, or a change in vendor, may
change the way data are collected or represented, resulting in
disruptions in previously successful quality metrics. Periodic
validation of EHR-based metrics is essential.

Identifying the Key Domains and Individual
EHR-Based Palliative Care Metrics

Key to any quality metrics program is agreement on a set of
measures and guidance on how to collect and report the data.
A systematic review of palliative care quality metrics for
cancer identified 284 metrics.>* Smaller sets of metrics have
been promoted by national programs, including Measuring
What Matters (by the American Academy of Hospice and
Palliative Medicine),35 the National Quality Forurn,36 and
others.'>™'73773% These programs provide important insights
into the development of specific metrics and permit bench-
marking across programs and settings, but none of these
programs focused on using the EHR.

The Cambia Palliative Care Center of Excellence at UW
Medicine has developed a series of palliative care quality
metrics across UW Medicine’s four hospitals, diverse outpa-
tient clinic network, and comprehensive cancer center. The
project systematically evaluates primary and specialty pallia-
tive care for patients with serious illness in inpatient and out-
patient settings, and has developed a users’ manual to document
our process as a resource for other healthcare systems.*® We are
engaging with stakeholders from diverse healthcare systems to
guide the implementation and dissemination of this project.

We began the process of identifying palliative care quality
metrics b]y reviewing recommendations from systematic re-
views***' and synthesizing these into a list of 17 metrics,
which we presented at a stakeholder meeting in May 2015.
The meeting involved 105 participants, including patient
representatives, family members, clinicians, administrators,
information technology specialists, quality improvement
staff, and payers. The group reviewed a draft list of metrics,
recommended one additional metric, and prioritized each
metric. This resulted in 18 metrics in four domains: (1) end-
of-life healthcare utilization; (2) circumstances of death; (3)
assessing symptoms and social and spiritual needs; and (4)
documenting patients’ goals and preferences (Table 1).

Example of Specific Metrics Across
a Multihospital Healthcare System

We began implementation of our program at UW Medicine
with the domains of healthcare utilization and circumstances of
death for a decedent sample with chronic life-limiting illnesses.
This initial focus represented a logical starting place because
these metrics were relatively easy to obtain and viewed as
important by healthcare system leadership. We chose decedents
as our initial denominator population because the methodology
for analyzing patterns of end-of-life care among decedents is
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well established.**™** Finally, to understand the quality of
palliative care received by patients with chronic illnesses, we
focused on decedents with at least one of the nine Dartmouth
Atlas chronic conditions: cancers with poor prognoses, chro-
nic pulmonary disease, coronary artery disease (CAD), heart
failure, severe chronic liver disease, chronic renal failure, de-
mentia, diabetes with end-organ damage, and peripheral vas-
cular disease.*> We report on some of these metrics here to
highlight the potential and the limitations of this approach.
We linked Washington State death certificate data to our
EHR data to identify patients who met our criteria of attri-
bution to the UW Medicine system. These criteria were
adapted from Dartmouth Atlas: at least one nonsurgical in-
patient visit at an affiliated hospital in the two years before
death, or at least two outpatient visits from the same site in the
last 32 months of life, with at least one visit occurring during

TABLE 2. CHARACTERISTICS OF DECEDENTS WITH ONE
OR MORE CHRONIC CONDITIONS WHO WERE CARED
FOR BY UW MEDICINE, DEATH BETWEEN 2010 AND 2015

Total

Characteristics (n=23,096%)

Comorbidities, n (%)

Cancer 11,891 (51.4)

Chronic pulmonary disease 6052 (26.3)
Coronary heart disease 6001 (26.2)
Heart failure 5306 (23.0)
Peripheral vascular disease 2954 (12.6)
Severe chronic liver disease 2681 (12.8)
Diabetes with end-organ damage 1983 (8.6)
Chronic renal failure 4379 (19.0)
Dementia 2124 (9.2)
Insurance status, n (%)
Private 7988 (34.6)
Medicare 7892 (34.2)
Medicaid 5183 (22.4)
Military 829 (3.6)
Other insurance type 518 (2.2)
Uninsured 686 (3.0)
Male, n (%) 13,163 (57.0)
Race, n (%)
White 17,248 (82.8)
Black 1190 (5.7)
Native American/Alaska Native 355 (1.7)
Asian 1299 (6.2)
Native Hawaiian/other Pacific Islander 131 (0.6)
Hispanic 385 (1.8)
Mixed race 226 (1.1)
Age, mean (SD) 65.5 (15.1)
Education, n (%)
8th Grade or less 918 (4.5)
9-12 Years, no diploma 1422 (7.0)
High school graduate or equivalent 6823 (33.4)
Some college, no degree 4079 (20.0)
Associate’s degree 1665 (8.1)
Bachelor’s degree 3456 (16.9)
Master’s degree 1418 (6.9)
Doctorate or professional degree 659 (3.2)

“The group and total sample sizes were reduced for two variables
for which death certificates provided incomplete information. Race
was known for 20,834 decedents; education for 20,440 decedents.

SD, standard deviation.
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FIG. 1.

Trends in inpatient care for patients hospitalized at the two largest UW Medicine hospitals during the last 30 days of

life, from 2010 through 2015, patients with one or more chronic conditions. Significant negative linear effect—fewer people
with hospitalizations as time progressed (p<0.001). Curvilinear effect was not statistically significant (p=0.084 for the
unadjusted model, as shown in the graph below; p =0.780—after adjustment for age at death, racial/ethnic minority status, and

number of diagnoses).

the last 24 months of life.*> Decedents were excluded if they
were younger than 18 years or if the cause of death on the
death certificate was ‘‘injury or poisoning emanating from an
accident, suicide, homicide, or an undetermined source.”
Using these criteria, we identified 23,096 decedents with life-
limiting illness attributable to UW Medicine who died between
January 1, 2010, and December 31, 2015. Overall, 57% of
decedents were male and the average age at death was 66.5
years (Table 2). The most common chronic illness was cancer
(51%), followed by chronic pulmonary disease (26%) and CAD
(26%). The mean number of diagnoses per decedent was 1.9.
From 2010 to 2015, we found decreasing intensity of hospital
and ICU care for patients with hospitalizations at UW Medi-
cine’s two largest hospitals during decedents’ last 30 days of
life that included a lower proportion with acute care hospitali-
zations (29% to 24%; p < 0.001; Fig. 1) and with ICU care (21%

21%
20%
19% -

18% -

Percentage with ICU Care

=
~J
=x

to 17%; p<0.001; Fig. 2). In addition, a lower proportion of
decedents had 30-day hospital readmissions in the last 90 days
at UW Medicine hospitals (10% to 8%; p=0.02; Fig. 3).

We also explored specific predictors of hospital and ICU
utilization at the end of life, identifying decreased hospital
utilization for patients with comorbid psychiatric illness raising
concerns about inequities in serious illness care.*> We found
also that ~40% of patients with chronic illness died in a
hospital, with almost half of hospital deaths occurring outside
the UW Medicine system, highlighting the importance of en-
suring that advance care planning is transmitted to other
healthcare systems.46 In addition, we found that the decrease in
hospital utilization during the last 30 days of life was consistent
for patients older and younger than 65 years, while the decrease
in ICU utilization in the last 30 days of life was more prominent
for patients older than 65 years.*” Importantly, one of the

observed
"""" curvilinear model

linear model

16%

20.5% 18.2% 18.1% 16.9% 17.5%
T T T T

16.9%
1

2010 2011 2012 2013 2014 2015

Year of Death

FIG. 2. Trends in ICU use for patients hospitalized at the two largest UW Medicine hospitals during the last 30 days of
life, from 2010 through 2015, patients with one or more chronic conditions. Significant negative linear effect—fewer people
with hospitalizations as time progressed (p<0.001). Curvilinear effect was not statistically significant (p=0.075 before
adjustment, as shown in the graph below; p=0.066 after adjustment for number of diagnoses).
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FIG. 3. Trends in inpatient readmission for patients hospitalized at the two largest UW Medicine hospitals within 30 days
of discharge during the last 90 days of life, from 2010 through 2015, patients with one or more chronic conditions.
Significant linear effect: fewer people with readmits as time progressed (p=0.020). No significant curvilinear effect.

limitations of EHR-based metrics is that utilization data are
limited to the healthcare system. For example, regional chan-
ges in hospital use (such as changes in market share) could
invalidate these findings. These findings need to be validated
with population-based data across healthcare systems.

Our stakeholders gave top priority to metrics that reflect
documentation of patients’ goals of care and advance care
planning (Table 1). We began this work by using available data
that recorded the presence of advance directives (includ-
ing healthcare directives and durable power of attorney for
healthcare) and Physician Orders for Life Sustaining Treatment
(POLST) forms, as well as upload dates. We found that the
proportion of decedents who had either an advance directive or
a POLST form in their EHR at the time of death increased
significantly from 21% in 2010 to 52% in 2015 (p<0.01;
Fig. 4). We validated these utilization and advance directive
measures and found strong agreement between manual chart
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Percentage with Advance Directives
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20.9%

27.0%

29.1%

review and our automated methods (with agreement between
75% and 100%). However, these metrics fall short of the charge
from the stakeholder group: identification of discussions of
advance care planning and goals of care.

Challenges and Lessons Learned
from EHR-Based Metrics

In our efforts to use the EHR to assess primary and spe-
cialty palliative care, we uncovered specific challenges and
lessons. One of our most important challenges was to define
the population of interest, or ‘‘denominator.”*** This is a
particular challenge for assessing population-based care,
since only some healthcare systems provide comprehensive
population-based care through accountable care networks or
other population-based programs. In addition, the denomi-
nator of interest may differ for different stakeholders. The use

s observed
""" curvilinear model

linear model

31.6% _43.5% _51.6%.

2010 2011 2012 2013 2014 2015

Year of Death

FIG. 4. Trends in EHR documentation of advance directives, from 2010 through 2015, patients with one or more chronic
conditions. Significant positive linear effect—more documentation as time progressed (p <0.001). There was also a sig-
nificant curvilinear effect with the overall positive effect (p=0.003) becoming even more positive as time progressed

(p<0.001). EHR, electronic health record.
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of EHR-based metrics for accountability and value-based
purchasing will also need to ensure that metrics cannot be
easily gamed.'? EHR-based metrics will be difficult to use for
population-based programs and accountability purposes until
EHRs achieve interoperability. '

We started with a focus on decedents with at least one of
the Dartmouth Atlas chronic conditions for three reasons:
(1) diagnostic codes were readily available in the EHR; (2)
methods to use these data were well developed; and (3) these
conditions account for 90% of deaths among the Medicare
population, su§§esting many of these patients receive serious
illness care.**”” Examining decedents allows a clear focus on
the quality of end-of-life care, but this approach creates a
second challenge in that it cannot be used to identify indi-
vidual patients whose care can be improved, since patients
have already died. We are working to define other patient
populations with unmet {palliative care needs, such as those
with psychiatric illness*” or adult congenital heart disease.’!

A third challenge is that of benchmarking quality and the
related consequence of adjudicating accountability for low or
high quality. The most appropriate benchmark may vary by
stakeholder group, hospital, or healthcare system because of
differences in patient populations. Furthermore, improvements
in metrics over time can be difficult to attribute to specific
programs or providers. Accountability can be challenging with
all forms of quality metrics, but is particularly important for
rewarding success in improving palliative care or holding
providers or programs accountable for shortcomings.

A fourth challenge is to integrate champions of serious ill-
ness care into institution-wide quality improvement efforts, to
ensure their efforts are both durable and supported by institu-
tional leadership and system-level quality improvement. Si-
milarly, these champions should be engaged when EHR
systems are updated, as such changes can create erroneous data
and lead to unexplained variation in quality reports.

A fifth challenge was associated with ensuring that metrics
of importance to stakeholders are discoverable in the EHR.
Our stakeholders prioritized the assessment of advance care
planning and goals-of-care discussions. Although written
advance directives may be a marker for these discussions,
capturing advance care planning and goals-of-care discus-
sions is more important. Unfortunately, these measures are
more difficult to capture.’>> Advance care planning is
documented in diverse ways by different clinicians and can
be stored in various locations in the EHR that may include a
specific EHR module, a specific note type, or a standard clinic
or hospital progress note with no overt flags to signal this
content.”” Widespread use of well-designed, comprehensive,
and retrievable templates would facilitate documentation of
advance care planning and goals-of-care conversations, and
could also provide a guide for these discussions.’* Natural
language processing (NLP) and machine learning also hold
promise for facilitating quality metrics related to advance
care planning and goals-of-care discussions. Recent studies
have shown that NLP approaches can effectively extract
meaningful information, such as adverse drug reactions,
cancer staging, and disease progression from clinical
notes.”>%° Preliminary results suggest that NLP can identify
documentation of advance care planning.®’ Several groups
are currently working on using NLP or machine learning to
identify and evaluate these discussions.®
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Summary

The EHR offers important opportunities to identify seri-
ously ill patients and assess palliative care quality metrics
across large numbers of patients with serious illness. Cur-
rently, the opportunities are most achievable for assessing
intensity of care and some easily captured metrics such as
advance directives, POLST forms, and pain assessments.
Other metrics, such as documentation of advance care plan-
ning and goals-of-care discussions, are not as readily avail-
able in most healthcare systems, but the use of EHR modules
specific for advance care planning and approaches such as
NLP offer potential solutions. However, EHR-based pallia-
tive care metrics pose important challenges that must be
addressed: lack of interoperability across healthcare systems
and, at times, within a single system; absence of systematic
documentation of patient- and family-centered outcomes;
and difficulties in capturing quality metrics information from
data that were collected for other purposes. In this report, we
describe a palliative care metrics program to assess serious
illness care that can serve as a model and resource for others.
Although the EHR offers great promise for measuring,
benchmarking, and improving palliative care, these promises
are largely unrealized on a national or population-based scale
at this time. As EHR-based quality measures are developed,
validated, and used to improve serious illness care, their
strengths and shortcomings must be assessed and addressed,
with adjustments made to ensure that the metrics are feasible,
reliable, valid, and meaningful for quality improvement and
accountability.
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