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Abstract 

Background: Goal-concordant care (GCC) is recognized as the highest quality of care and most 
important outcome measure for serious illness research, yet there is no agreed-upon or validated 
method to measure it. 
Objective: Assess feasibility of measuring GCC using clinical documentation in the electronic 
health record (EHR). 
Design: Retrospective chart review study. 
Participants: Adults with ≥50% predicted six-month mortality risk admitted to three urban 
hospitals in a single health system. All participants had goals-of-care (GOC) discussions 
documented in the EHR 6 months before and 6 months after admission manually classified into 
one of four categories of goals: (1) comfort-focused, (2) maintain or improve function, (3) life-
extension, or (4) unclear. 
Main Measures: Pairs of physician-coders independently reviewed EHR notes from 6 months 
before through 6 months after admission to identify and classify care received between each 
documented GOC discussion into one of the four goals categories. Epochs between GOC 
discussions were then coded as goal-concordant if GOC and care received classifications were 
aligned, goal-discordant if they were misaligned, or uncertain if either classification was unclear 
or not documented. Coder inter-rater reliability was assessed using kappa statistics. 
Key Results: Inter-rater reliability for classifying care received was almost perfect (95% interrater 
agreement; Cohen’s kappa=0.92; 95% CI, 0.86-0.99). Of 398 total epochs across 109 unique 
patients, 198 (50%) were goal-concordant, 112 (28%) were of uncertain concordance, and 88 
(22%) were goal-discordant. Eighty (73%) patients received care of uncertain concordance during 
at least one epoch. Forty-eight (44%) patients received goal-discordant care during at least one 
epoch. 
Conclusions: Clinician chart review was a feasible method for measuring GCC and can inform 
natural language processing and machine learning methods to improve the clinical and research 
utility of this method. More work is needed to understand the driving factors underlying the high 
rate of uncertain concordance and goal-discordant care identified among this seriously ill cohort. 
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1 Introduction 

While goal-concordant care (GCC) is widely considered the highest quality of care,1,2 there is no 

agreed-upon or validated method to measure it.3–6 GCC is defined as medical care that aligns 

with and promotes patients’ goals and preferences regarding treatment intensity, functional 

outcomes, and longevity. Delivery of GCC is recognized as a key priority of numerous medical 

specialties and societies7–10 and has been identified as the most important outcome measure for 

assessments of serious illness care, advance care planning (ACP), and studies of palliative and 

end-of-life care research.11 However, the inability to reliably measure it impedes efforts to 

develop and test interventions aimed at increasing GCC. 

Prior approaches to measuring GCC have focused on proxy assessments of communication12 or 

narrowly defined populations, such as advanced cancer.3,13,14 Patient-, caregiver-, or clinician-

reported assessments15,16 suffer from desirability, recall, and selection biases, and are prone to 

data missingness. Furthermore, collection of these assessments is often infeasible at scale. A 

framework for measuring GCC using clinical notes in the electronic health record (EHR)5 has the 

advantages of allowing for longitudinal assessment, using a data source that contains a wealth of 

information on care delivery, and is already the location that is considered best practice for real-

world goals-of-care (GOC) conversations to be documented.1 

Despite efforts to promote systematic documentation of patients’ GOC in clearly delineated 

locations within the EHR, adoption of standardized tools and note templates is suboptimal. 

Indeed, a substantial proportion of GOC conversations are documented outside of designated 

places within the EHR.17–20 However, as artificial intelligence methods continue to advance and 

enable increasingly accurate approaches to analyze free-text clinical data,17,18,21–25 a feasible and 

pragmatic approach to measure GCC using EHR data may be within reach. In this retrospective 
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cohort study, we sought to operationalize an adapted framework5 to identify and measure GCC 

through manual chart review. 

2 Methods 

2.1 Study Design and Setting 

We conducted a retrospective chart review study among 109 seriously ill patients admitted to one 

of three urban, academic-affiliated hospitals in Philadelphia, Pennsylvania within the University 

of Pennsylvania Health System (UPHS) between April 1, 2019 and July 31, 2019. The 

Institutional Review Board at the University of Pennsylvania approved this study with a waiver 

of informed consent.  

2.2 Study Population 

Details of this study population were published previously.20 Briefly, we identified all adults 

(≥18 years of age) hospitalized for ≥3 calendar days during the study period, with ≥50% 

predicted risk of six-month mortality at admission,26 and at least one prior inpatient or outpatient 

encounter within the study health system in the 12 months preceding the enrollment hospital 

admission. The sample was stratified by six-month mortality risk (high 50-74% and very high 

≥75%) and then randomly sampled to obtain the final cohort. Finally, as described in our prior 

work and detailed in Figure 1, we identified all GOC discussions27 that were documented during 

inpatient, ambulatory, and home-care encounters six months before and after the index admission 

and classified the patients’ goals into four categories: (1) comfort-focused, (2) maintain or 

improve function, (3) life-extension, or (4) unclear. If no GOC discussion was documented in the 

six months preceding the index admission, baseline goals were categorized as unclear.  
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Figure 1. Assessments of goals-of-care (GOC) and care received over time illustrating delineation of epochs and 
identification of goal-concordant, goal-discordant, and uncertain care. Panel A. Patient record with documented 
GOC discussions in the 6 months prior to enrollment date and during follow-up. Panel B. Patient record with no 
documented GOC in the 6 months prior to enrollment date but multiple GOC assessments during follow-up. Panel 
C. Patient record with no documented GOC in the 6 months prior to enrollment date or during follow-up. 
 
Panel A. 

 
Panel B. 

 
Panel C. 

 
 

2.3 Data Collection and Variable Definitions 

2.3.1 Patient Characteristics and Clinical Data 

Patients’ sociodemographic data were obtained from the UPHS EHR clinical data 

warehouse: self-reported binary sex, race, ethnicity, religion, and primary language. An inpatient 

palliative care consult was identified by the presence of a signed order during the index hospital 
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encounter. We additionally collected readmissions to any UPHS hospital, home care visits, and 

subsequent referrals to home or outpatient palliative care during the six-month follow-up period. 

2.3.2 Care Received Classification  

We assessed care received longitudinally from the date of index hospital admission through 

death or six months of follow-up, whichever was shorter. The six-month follow-up period was 

further divided into epochs between each identified GOC discussion (Figure 1). Each epoch was 

reviewed by a pair of reviewers blinded to the GOC categorizations to determine the category of 

care received during that time. All advance care planning notes, palliative care consult notes, and 

other clinical notes in which a GOC discussion had been identified were excluded from the care 

received assessment so as not to influence the reviewers’ classifications. 

Reviewers were instructed to classify the perceived intention of the medical care received during 

each epoch through clinical text review. Care received was categorized using the same four 

categories as GOC (Table 1). “Life extension” included therapies delivered with the primary goal 

to prolong life, regardless of whether treatments might exacerbate pain, discomfort, or 

dysfunction in the short- or long-term. “Maintain or improve function” included therapies 

delivered with the goal of promoting the patient’s physical or cognitive function, even if 

treatments might exacerbate pain, discomfort, or dysfunction in the short-term. “Comfort-

focused” care included therapies with the goal of relieving or avoiding suffering, including 

withholding or withdrawing life-prolonging therapies. 

While any epoch could include individual therapies that fell into multiple categories, reviewers’ 

were instructed to assign a single best-fit overall category for that time period. 
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Table 1. Care received classification, definitions, and example descriptions from data abstraction, including excerpts from the electronic health record 

Category Definition Example Descriptions from Data Abstractors 

Life 
extension 

Care plan focuses on maximizing 
the patient’s longevity without 
limitations on care. Extending 
longevity or survival are 
prioritized over maximizing 
function or comfort. 

Direct admission for kidney transplant (under general anesthesia, intubation, central line, arterial line), also 
underwent peritoneal dialysis catheter removal intra-operatively. Extubated post-operatively prior to transfer 
to floor, eventually discharged home. 
Metastatic breast cancer complicated by malignant effusions, ventilator-dependent respiratory failure 
secondary to pneumonia. Underwent tracheostomy and feeding tube placement. Continued on vasopressors, 
total enteral nutrition, and ventilator wean. Readmitted for multifactorial respiratory failure to acute care 
hospital, then transferred to long-term acute care hospital. 
Decompensated cirrhosis admitted with AKI. Previously on transplant list, deactivated on admission 
temporarily given functional decline. Nasogastric tube placed for supplemental enteral nutrition. Developed 
worsening labs concerning for infection, started antibiotics. Underwent diagnostic/therapeutic paracentesis 
and thoracentesis. Admitted to medical ICU for worsening respiratory failure on noninvasive ventilation, 
then intubated. Goal of stabilization in order to consider living donor liver transplant. 

Maintain or  
improve 
function 

Care plan focuses on maintaining 
or improving cognitive or 
physical function by preventing 
or reversing dysfunction, even if 
that medical care would increase 
discomfort. However, care that 
would increase survival/longevity 
without preservation or 
improvement in function is 
generally avoided. 

Admitted to neuro ICU for acute ischemic stroke, underwent carotid endarterectomy; transferred post-op to 
ICU for frequent neuro checks; arterial line continued. Continued chronic intermittent hemodialysis. 
Discharged to acute rehab; readmitted due to anemia concerning for gastrointestinal bleed complicated by 
non-ST elevation myocardial infarction. Patient stated DNR/DNI. Underwent esophagogastroduodenosocopy 
(under monitored anesthesia care), which found 2 arterio-venous malformations, treated with argon plasma 
coagulation; discharged again to acute rehab. 
Admitted to acute rehab. Patient reported to provider she would like time-limited trial of intubation, so code 
status changed to full code. Improved activities of daily living with physical, occupational, and speech 
therapy and discharged home. Underwent outpatient colonoscopy (under monitored anesthesia care). 
Underwent outpatient interventional radiology arterio-venous fistulogram; Rapid response called for 
hypertension, chest pain, nausea, and transferred to ED, then discharged home. 
Patient continued on ventilator via tracheostomy. Goal of treating pain and anxiety without invasive 
procedures. Code status switched [from full code] to DNR, may intubate. Not yet ready for palliative 
ventilator liberation, wants to go to vent-capable facility and maximize quality of life. Readmitted to 
medical ICU with respiratory failure, started on antibiotics. Air hunger was treated with morphine and 
remained on mechanical ventilation throughout admission. Discharged to skilled nursing facility. 

Comfort-
focused 

Care plan focuses on maximizing 
comfort and relieving or avoiding 
suffering. Includes seeking 
interventions to promote comfort 
and avoiding interventions that 
would increase discomfort, even 
at the expense of decreasing 
longevity. 

PICC line placed. Code status changed to DNR/DNI. Tachyarrhythmia treatments disabled from pacemaker 
and implanted defibrillator. Continued on palliative milrinone. Discharged to home hospice. 

Code status changed to “DNR, may intubate.” Plan for home hospice. Only receiving steroids, pain meds, 
and bowel regimen. Keeping foley for comfort despite risk of infection. 

Transferred to inpatient hospice. "Suspected wall port may be seeded with bacteria as patient continued to 
experience rigors and expiratory wheezes when IV medications were administered through port. Given that 
patient had transitioned to comfort focused care, port removal was deferred as it's an invasive procedure." 

Abbreviations: AKI, acute kidney injury; DNI, do not intubate; DNR, do not resuscitate; ED, emergency department; ICU, intensive care unit; IV, intravenous 
*If coders were having difficulty distinguishing between “life extension” and “maintain or improve function” for a particular epoch, they were advised to use 
code status to distinguish between the two categories as follows: no limitations on resuscitation was considered more consistent with “life extension,” whereas 
documented plans to limit resuscitation (DNR and/or DNI) were considered more consistent with “maintain or improve function.” 
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Specific considerations were given to time-limited trials of critical care or other invasive 

interventions such that if the intent was to identify and treat reversible issues to regain some 

baseline function then it would be considered consistent with “maintain or improve function” 

rather than “life-extension.” Similarly, code status was intentionally not considered a primary 

defining feature of any category. However, reviewers could use code status to help distinguish 

between the categories “life-extension” (e.g., full code) and “maintain or improve function” (e.g., 

do-not-attempt resuscitation (DNAR) or do-not-intubate (DNI)) when the intent of the care 

received was otherwise unclear. 

Reviewers additionally reported their confidence in the care received assessment for each epoch 

using a 5-point Likert scale (1=not confident at all, 3=moderately confident, 5=very confident). 

They also identified prespecified diagnostic or therapeutic interventions within each epoch that 

assisted in their care received assessment (Table 2). Disagreements were first discussed by the 

two reviewers, and only if consensus could not be reached, physician investigators with expertise 

in critical care and palliative care (CA and KC) performed an independent review and 

adjudication. 

2.3.3 Goal-concordant Care Outcome 

A goal-concordant epoch was defined as alignment between the GOC and care received 

assessments (e.g., both GOC and care received categorized as “life-extension”), and neither was 

classified as “unclear.” A goal-discordant epoch was defined as misalignment between the GOC 

and care received assessments (e.g., GOC categorized as “life-extension,” and care received 

categorized as “comfort-focused”), and neither was classified as “unclear”. Finally, uncertain 

concordance was defined when any GOC discussion was absent, or when GOC or care received 

were classified as “unclear.” 
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Table 2. Specific diagnostic and therapeutic interventions assessed during chart review and frequency of 
occurrence. 

Intervention Frequency (%) 
across 398 
epochs 

Frequency (%) 
across 109 
patients 

Invasive diagnostic or therapeutic minor procedure* 144 (36) 80 (73) 
Physical and/or occupational therapy (inpatient or outpatient) 115 (29) 74 (68) 
DNR or DNI order 65 (16) 54 (50) 
Admission to intensive care unit 54 (14) 43 (39) 
Hospice enrollment 51 (13) 38 (35) 
Chemotherapy 48 (12) 31 (28) 
Invasive palliative procedure** 43 (11) 26 (24) 
Intubation with mechanical ventilation 38 (10) 19 (17) 
Comfort-care only order 35 (9) 31 (28) 
Admission to short-term skilled nursing facility or acute 
rehabilitation center 

30 (8) 24 (22) 

Dialysis 25 (6) 13 (12) 
Home palliative care consult 24 (6) 16 (15) 
Surgical procedure 22 (6) 22 (20) 
Palliative extubation/ventilator withdrawal 6 (2) 6 (6) 
ACLS/CPR 6 (2) 6 (6) 
Deactivation of ICD/pacemaker 1 (0.3) 1 (1) 
* Invasive diagnostic or therapeutic minor procedures included: central venous catheter, feeding tube, 
thoracentesis, paracentesis, lumbar puncture, extracorporeal membrane oxygenation, chest tube insertion, 
biopsy, bronchoscopy, interventional radiology procedure 
** Invasive palliative procedures included: thoracentesis, paracentesis, pleural catheter placement, nerve 
block, venting gastrostomy tube placement, lumbar puncture to relieve elevated intracranial pressure 
ACLS, advanced cardiac life support; CPR, cardiopulmonary resuscitation; DNR, do not resuscitate; DNI, do 
not intubate; ICD, internal cardiac defibrillator 

2.4 Statistical Analyses 

We calculated the raw agreement percentage between reviewers for classification of care 

received and measured interrater reliability using Cohen’s kappa statistic. For assessments of 

GCC delivery, the primary unit of analysis was an epoch between GOC discussions. The 

association between each GOC category and receipt of goal-discordant care was assessed using 

logistic regression. Statistical significance was set at an alpha of 0.05 for 2-tailed tests. Statistical 

analyses were conducted using Stata v17 (College Station, TX).  
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3 Results 

3.1 Patient Cohort and Documented GOC Discussions 

Baseline demographic and clinical characteristics of the 109 unique patients in this cohort as well 

as the classification of GOC discussions have been reported previously.20 Briefly, 49 patients 

(45%) had a documented GOC discussion in the six months prior to the index hospital 

admission, thereby defining their baseline GOC. From the index hospital admission date through 

six months of follow-up, there were 289 GOC discussions among 83 (76%) patients. This 

resulted in a total of 398 epochs among the full cohort (Figure 2). 

 

 

Figure 2. Study flow and classification of goals-of-care and care received. 

3.2 Categorization of Care Received  

Inter-rater reliability for classifying care received was almost perfect (95% interrater agreement; 

Cohen’s kappa=0.92; 95% CI, 0.86-0.99). Overall, the most common category of care received 
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was “life-extension” (N=183, 46%), followed by “maintain or improve function” (N=128, 32%), 

“comfort-focused” (N=71, 18%), and “unclear” (N=16, 4%) (Figure 3). The median confidence 

score for assessing care received across all epochs was 4 (IQR 3, 5), with roughly equal 

proportions of epochs scored as moderately confident, considerably confident, and very 

confident (27%, 29%, and 30%, respectively). Reviewers were more often moderately to very 

confident when categorizing care received as “comfort-focused” compared to “life-extension” or 

“maintain or improve function” (93% vs 85% and 82%, respectively, p=0.01). Excerpts of 

clinical text representative of each care received category are provided in Table 1. Frequency of 

specific treatments or procedures are shown in Table 2.  

3.3 Goal-Concordant, Goal-Discordant, and Uncertain Care 

GCC was identified in 198 (50%) of the total 398 epochs observed across 109 unique patients 

(Figure 3). Uncertain concordance was identified in 112 (28%) total epochs. Of these, the 

uncertainty was due to absence of a documented GOC discussion for 60 (54%) and GOC being 

classified as “unclear” in the remaining 52 epochs (46%). GCC was identified in 88 (22%) 

epochs. Receipt of goal-discordant care was most common when the documented goals were 

categorized as “maintain or improve function” as compared to “life-extension” or “comfort-

focused” goals (40%, versus 24% and 27%, respectively, p=0.01). 

3.4 Patient-Level, Epoch-Based Analyses 

Patients had a median of 3 epochs (interquartile range (IQR) 2, 5) in the 6-month follow-up 

period. The median duration of each epoch was 7 days (IQR 2, 115). Patients received GCC in a  

median of 40% (IQR 0%, 75%) of epochs. Eighty (73%) patients received GCC during at least 

one epoch. 
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Figure 3. Tile plots showing frequency and classification of (Panel A) patients’ care received and (Panel B) goal-
concordant, goal-discordant, or uncertain care over time. Made with R Core Team (2021). Ggplot. https://www.R-
project.org/ Each patient is represented on the y-axis. Gray dashes denote individual goals-of-care discussions for 
each patient during the study period. 
Panel A. 

 
Panel B. 
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Among the 85 patients who had at least one documented GOC discussion, eight (9%) received 

GCC during every epoch; no patient characteristics were significantly associated with receiving 

100% GCC. Among the fifty patients (46%) who died during the 6-month follow-up period, 42 

(84%) were receiving GCC at the time of death, 5 (10%) care of uncertain concordance, and 3 

(6%) goal-discordant care. 

No patient received goal-discordant care for the entire six-month follow-up. Forty-eight (44%) 

patients received goal-discordant care during at least one epoch. The median proportion of 

epochs classified as goal-discordant care per patient was 0% (IQR 0%, 33%).  Receipt of goal-

discordant care was more common among patients admitted to a medical service compared to a 

surgical service (48% vs 16%, p=0.01) and more common among patients with a baseline 

diagnosis of metastatic cancer compared to those without (58% vs 32%, p<0.01). 

Eighty (73%) patients received care of uncertain concordance during at least one epoch. The 

median proportion of epochs identified as uncertain concordance per patient was 33% (IQR 0%, 

67%). Receipt of care of uncertain concordance was less common among patients who received 

a palliative care consultation during the index admission compared to those who did not (58% vs 

83% vs p=0.004) and less common among patients with a baseline diagnosis of metastatic cancer 

compared to those without (60% vs 85%, p=0.004). 

Among the 83 (76%) patients whose follow-up time spanned more than 1 epoch, 76 (92%) 

patients experienced epochs with variable care concordance (Figure 3). Of the 68 (62%) patients 

whose initial epochs were classified as uncertain concordance, 43 (63%) patients subsequently 

experienced an epoch in which concordance was either concordant (n=26, 60%) or discordant 

(n=17, 40%) (Figure 3). Of the 41 (38%) patients whose initial epochs were classified as either 

 . CC-BY-ND 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted September 24, 2024. ; https://doi.org/10.1101/2024.09.24.24314226doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.24.24314226
http://creativecommons.org/licenses/by-nd/4.0/


 
 

concordant or discordant, 12 (29%) patients experienced a subsequent epoch classified as 

uncertain concordance. 

4 Discussion 

In this retrospective chart review study, we identified clinically relevant epochs based on when a 

patient’s goals were documented by their clinicians, and then classified care received during that 

time as goal-concordant, goal-discordant, or of uncertain concordance. Our findings show 

promise for an entirely EHR-based method to reliably identify whether GCC was received or not 

among hospitalized patients at high risk of six-month mortality. This approach avoids the recall, 

social desirability, and selection biases that have plagued patient-, caregiver-, or clinician-

reported assessments of goal-concordant or discordant care. Importantly, this approach relies on 

the practical data clinicians have available when caring for seriously ill patients and their 

families. 

Our findings also demonstrate that GCC is not a static measure, thus highlighting the need to 

evaluate this outcome longitudinally. For example, nearly three-fourths of patients received GCC 

during at least one epoch and almost half also received goal-discordant care during at least one 

epoch. Assessing goal-concordance in longitudinal data has previously been limited by temporal 

gaps between goals and treatment,6 recognizing that goals can change over time.28 We overcame 

this limitation by capturing the multiple GOC discussions that tend to naturally occur in serious 

illness over time. And the median duration of an epoch among this cohort was one week, 

suggesting that most GCC assessments were based on the current GOC. 

Another prior challenge to assessing GCC has been accurately categorizing care received.6 A 

narrow focus on specific treatments could lead to misclassification without considering the 

clinical context and intent in which they are provided. For this reason, we did not assign specific 
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treatments to a category of care received, but rather we approached the assessment of care 

received holistically by using all of the available clinical note data. The same treatment for 

patients with different goals may be goal-concordant in both cases, as we found in this study 

(e.g., antibiotics to treat symptomatic cystitis may be consistent with “comfort-focused care” for 

one patient, while antibiotics to treat septic shock may be consistent with “life-extension” or 

“maintain or improve function” for another).  

These findings also suggest that GOC and care received categories may not need to be perfectly 

aligned to indicate GCC. Indeed, nearly all care that is consistent with a goal to “maintain and 

improve function” may also be consistent with the goal of “life-extension,” because after all, one 

must be alive in order to function. This concept is supported by our prior work showing that 

patients and families often do hold multiple GOC concurrently.20 However, there is likely a point 

at which the specific treatment being considered primarily serves one goal at the expense of 

another (e.g., resuscitation in the event of cardiac arrest). More work is needed to understand 

how to handle overlapping GOC in the specification of GCC to account for the nuanced reality 

of serious illness care. 

Uncertainty in concordance of care received was due to either lack of a documented GOC 

discussion or GOC truly being unclear to the physician reviewers. While some unclear GOC 

likely represent the real uncertainty that many patients and families experience in serious illness 

decision-making,20 using note templates with prompts and communication training could 

improve the clarity of GOC documentation. We found an association between receipt of goal-

discordant care and being admitted to a medical compared to surgical service. We did not 

distinguish whether admissions were planned or unplanned, so it is possible that a greater 

proportion of surgical admissions were for planned procedures for which there was greater 
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opportunity to consider and ensure that treatment would align with patient goals. Goal-discordant 

care was also noted to be more common when goals were “maintain or improve function” 

compared to “life-extension” or “comfort-focused.” These findings may be explained by the 

clinical moment that often prioritizes aggressive, life-prolonging treatments unless or until 

patients or families clearly state a desire for comfort-focused care.29 While there are active 

efforts to encourage clinicians to consider when comfort-focused care might be appropriate,7 and 

EHR order-sets even exist to support such care,30 there has been less attention on identifying and 

supporting goals focused on function. Confirmation of these findings in a larger, more diverse 

sample is needed. 

There are several notable strengths of this study. First, we broadly defined serious illness to 

promote generalizability of our approach to measuring GCC among a typical hospitalized 

population. Second, our novel approach to use naturally occurring GOC discussions over time to 

define clinical epochs revealed the dynamic nature of GCC delivery and the importance of a 

longitudinal assessment. Third, we employed a multitude of chart review methods that mitigated 

reviewer bias to promote veracity of our findings. Finally, demonstrating feasibility of this novel 

EHR-based approach to identify GCC serves as important proof-of-concept for the promise of 

natural language processing and machine learning methods to augment widespread 

applicability.18,21,22 

The findings from the study must also be interpreted considering several limitations. First, we 

conducted this work in a single health system. Local culture can influence clinicians’ GOC 

communication and documentation as well as serious illness treatment practices, thus validation 

of this approach in another health system is necessary. Second, we relied on reviewers’ 

interpretation of the primary intent of the care patients’ received from EHR documentation. A 
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prospective validation study would allow for a comparison of the care received classification 

with the actual intent of care from the treatment team in real time. Third, this study was 

conducted without patient or family input. An important step before optimizing the pragmatism 

of this novel framework will be to validate the measurement approach with key stakeholders, 

including patients, families, and clinicians from diverse settings. Finally, manual chart review by 

clinician reviewers was necessary for this feasibility study, however, it is highly resource-

intensive and future efforts in larger cohorts will need to leverage artificial intelligence methods 

for practicability. 

5 Conclusions 

Measurement of GCC using clinician review of EHR data is feasible on a small scale, and 

revealed specific opportunities to improve serious illness communication and documentation to 

avoid goal-discordant care. Incorporating patient- and family perspectives could enhance the 

patient-centeredness of an EHR-based GCC outcome measure that could then be externally 

validated, optimized, and automated for widespread clinical and research use. 
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