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Abstract

Context: Palliative care can improve the lives of people with serious illness, yet clear operational 

definitions of this population do not exist. Prior efforts to identify this population have not focused 

on Medicare Advantage (MA) and commercial healthplan enrollees.

Objectives: We aimed to operationalize our conceptual definition of serious illness to identify 

those with serious medical conditions (SMC) among commercial insurance and MA enrollees, 

and to compare the populations identified through electronic health record (EHR) or claims data 

sources.

Methods: We used de-identified claims and EHR data from the Optum Labs Data Warehouse 

(2016–2017), to identify adults age ≥18 with SMC and examine their utilization and mortality. 

Within the subset found in both data sources, we compared the performance of claims and EHR 

data.

Results: Within claims, SMC was identified among 10% of those aged ≥18 (5.4% ages 18–64, 

27% age ≥65). Within EHR, SMC was identified among 9% of those aged ≥18 (5.6% ages 18–64, 
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21% ages ≥65). Hospital, emergency department and mortality rates were similar between the 

EHR and claims-based groups. Only 50% of people identified as having SMC were recognized by 

both data sources.

Conclusion: These results demonstrate the feasibility of identifying adults with SMC in a 

commercially insured population, including MA enrollees; yet separate use of EHR or claims 

result in populations that differ. Future research should examine methods to combine these data 

sources to optimize identification and support population management, quality measurement, and 

research to improve the care of those living with serious illness.
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Introduction

“Palliative care is specialized medical care for people with serious illnesses.”(1) 

Conceptually, serious illness is defined as a health condition that carries a high risk of 

mortality and either negatively impacts a person’s daily function or quality of life, or 

excessively strains their caregivers.(2–4) Palliative care services provided earlier in the 

trajectory of illness have been shown to improve quality of life, control symptoms, support 

patients and families, and lower costs;(5–10) however, many of the patients who could 

benefit most from palliative care never receive it.

A gold standard operational definition of this vulnerable group simply does not exist, 

because core elements of the conceptual definition are not measured and reliably reported 

in existing data, particularly in claims data most commonly used for this purpose. While 

clinicians understand the concept, systematic identification of people living with serious 

illness is rare. While there is room for debate about who is seriously ill, consistency 

of an operational definition is essential for population health to gain insight into gaps 

in access to palliative care. A shared operational definition also permits comparisons 

across organizations. To date, efforts to target palliative care and other specialized clinical 

interventions efficiently have fallen short due to our inability to identify those seriously ill 

people at greatest risk for high cost, low quality care. This inability to identify this important 

patient population has also impeded quality measurement work due to the challenges 

associated with an unclear “denominator” for any quality measure in domains such as 

advance care planning or symptom management. Conversely, without the ability to identify 

prospectively and exclude those who are seriously ill, healthcare systems broadly apply 

preventive quality metrics, such as those for cancer screening or functional improvement that 

may be inappropriate. In some cases, this particular failure may directly harm patients by 

subjecting them to tests and treatments dictated by misapplied metrics.(11–17)

Building upon our conceptual definition of serious illness, prior work has tested operational 

descriptors of serious illness, specifically serious medical conditions, among national 

samples of Medicare fee-for-service beneficiaries.(3, 4, 18–22) This basic definition 

performed well in research cohorts identifying 18% of Medicare beneficiaries, over 80% of 

whom had 2 indicators of high care needs, and who during 6 months of follow-up incurred 
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on average nearly $10,000 in Medicare costs while 20% were hospitalized, 25% received 

emergency department services and over 7% died.(4, 20) But this approach has not yet been 

translated to real-world health systems or commercial payer populations, which include a 

broader age range and the Medicare Advantage (MA) population. Testing this approach 

within the MA population, specifically, is critical as MA enrollment has almost doubled over 

the past 10 years and MA enrollees now comprise 42% of all Medicare beneficiaries.(23, 

24) In addition, changes in MA policy may impact data accuracy and care patterns over 

time.(25, 26)

In this paper, we operationalize our conceptual definition of serious illness to specifically 

identify those with serious medical conditions using the Optum Labs Data Warehouse 

(OLDW). The OLDW is a data resource with claims and electronic health record (EHR) data 

for commercial insurance beneficiaries and a large MA population. We aimed to identify 

and compare the populations of adults with serious medical conditions, using both EHR and 

claims data sources.

Methods

Data Source:

OptumLabs® is an open, collaborative research and innovation center founded in 2013 

as a partnership between Optum and Mayo Clinic. The OLDW includes de-identified 

administrative claims data for commercially insured and Medicare Advantage enrollees and 

de-identified electronic health record (EHR) data from a nationwide network of provider 

groups. This study used de-identified administrative claims and EHR data from the OLDW, 

calendar years 2016–2017. The database contains longitudinal health information on 

enrollees and patients, representing a diverse mixture of ages, ethnicities and geographical 

regions across the United States. The majority of commercially insured adults ≥65 years 

of age are Medicare Advantage enrollees, while a smaller portion of this population is 

comprised of those who, despite their Medicare eligibility, receive their health insurance 

through commercial plans. These enrollees are typically retirees with insurance benefits 

from their former employer as part of a pension or retirement package or individuals who 

continue to work, or who are covered under a spouse who works. Medicare fee-for-service 

beneficiaries are not included in this analysis.(27)

The database includes socioeconomic information, such as race/ethnicity, household income, 

and education level, for approximately 73% of enrollees. This information is derived from 

a nationally recognized supplier of consumer marketing data and is a compilation of public 

data and derived predictive data. The claims data in OLDW includes medical and pharmacy 

claims, laboratory results and enrollment records for commercial and MA enrollees. The 

EHR-derived data includes a subset of EHR data that has been normalized and standardized 

into a single database. A subset of individuals in OLDW have records within both the claims 

and EHR data and are linkable using a unique identifier within OLDW. The study was 

exempt from Institutional Review Board approval.

Kelley et al. Page 3

J Pain Symptom Manage. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Eligible Populations:

First, we identified the eligible populations separately, using similar logic, in both the claims 

and EHR data. We defined the claims-based study population as individuals age 18 or older 

with at least 12 months of continuous enrollment, with no enrollment gaps >45 days, in 

a commercial or MA health plan with medical coverage in calendar year 2016. The EHR

based study population was limited to individuals age 18 or older with 2 or more qualifying 

encounters (as a proxy for enrollment) within an integrated delivery network (IDN) during 

calendar year 2016. Qualifying in-person encounters based upon place of service included 

outpatient, inpatient, emergency department, observation, urgent care, ambulatory surgery, 

home visits, hospice, long term acute care hospital, nursing home, assisted living, and skilled 

nursing facility. Finally, we separately assessed the subset of individuals appearing in both 

the claims and EHR cohorts and compared the performance of claims and EHR-derived data 

in identifying those with serious medical conditions within this overlapping population.

Serious Illness Operational Definition:

Claims and EHR data do not routinely include data to evaluate function, quality of 

life, or caregiver strain, key conceptual components of serious illness (2–4); so we 

focused on serious medical conditions (SMC) that are associated with high mortality 

risk or with functional impairments affecting daily living. Building upon prior work, we 

applied an operational definition of serious medical conditions based upon ICD-10.(20) 

Medical diagnoses, utilization, and criteria to indicate severity of ongoing illness included: 

advanced cancer; end stage or stage 5 renal disease; dementia; advanced lung disease 

and advanced congestive heart failure only if using home oxygen or hospitalized for the 

condition; advanced liver disease; diabetes with severe complications; advanced Parkinson’s 

disease with indicator of dementia or selected durable medical equipment (DME);other 

neurodegenerative diseases; hip fracture, over age 70; stroke requiring hospital admission; 

and HIV with AIDS complications (full specification in Appendix 1).

Baseline and Measurement Periods:

A baseline year was established for all eligible patients as calendar year 2016, during 

which serious medical conditions were identified. We then measured health care utilization, 

including emergency department (ED) visits, inpatient admissions, and hospice admissions 

during calendar year 2017.

Analyses:

We first assessed the prevalence of SMC overall and of each disease group in the baseline 

year within the eligible claims and EHR populations. Descriptive statistics were assessed in 

the baseline year, including age, sex, race, ethnicity, education and income level, insurance 

type, number of chronic conditions, and use of DME. Health care utilization was assessed 

in the measurement year and compared across the following groups: all adults age 18 and 

over, adults age 18–64, and adults age 65 and over without serious medical conditions; and 

all adults age 18 and over, adults age 18–64, and adults age 65 and over with serious medical 

conditions. Lastly, we examined the subset of the population found in both data sources and 
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compared the performance of claims and EHR data in identifying those with serious medical 

conditions within this overlapping population.

Results

The eligible population identified within OLDW 2016 claims included 11,516,072 

individuals, while the EHR data revealed 17,367,524 eligible individuals. Within the claims

based sample, serious medical conditions (SMC) were identified among 10% of those aged 

18 or older (5.4% ages 18–64, 27% ages 65 and older). Within the EHR-based sample, 

serious medical conditions were identified among 9% of those aged 18 or older (5.6% ages 

18–64, 21% ages 65 and older).

The demographic and health characteristics of the samples are described in Table 1. In both 

data sources, about one-third of the adults identified with SMC also had 2 or more chronic 

conditions. The claims-based sample revealed a higher prevalence of DME use, which was 

observed rarely within the EHR-based sample. Figure 1 displays the prevalence of SMC 

disease groups by age and data source (Figure 1). While similar in most disease groups, 

the claims-based sample revealed a higher percentage of adults with advanced lung disease 

and Parkinson’s disease, while the EHR-based sample revealed a higher percentage of adults 

with advanced heart failure. Measures of utilization across the SMC populations identified 

by each data source are similar in many respects (Figures 2 and 3). The EHR reveals a 

higher percentage of ED admissions, particularly among the age 18–64 groups.

Among the subset of individuals appearing in both data sources, 172,540 people with SMC 

were identified by at least one source, while 86,460 (50%) were identified by both data 

sources (Figure 4). Among the overlapping subset’s claims SMC population, 52% were 

also identified in EHR, while 48% were not. Among the overlapping subset’s EHR SMC 

population, 87% were also identified in claims, while 13% were not.

Discussion

These results demonstrate the feasibility of identifying adults with serious illness, 

operationalized as serious medical conditions, in a commercially insured population, 

including Medicare Advantage enrollees. The high rates of hospital admissions in the 

study populations confirm that these individuals are suffering with a significant burden 

of illness. The percentage with ED admissions, in particular, indicate both a need and 

an opportunity to improve care for these seriously ill individuals. In comparison to other 

studies, the SMC population over age 65 identified by claims and by EHR experienced a 

level of hospital admissions comparable to those with traditional fee-for-service Medicare, 

about 20% over 6 months.(20) Overall, though, utilization among those with SMC in this 

study was lower than utilization among people with SMC identified as having additional 

characteristics of serious illness, including functional impairment, among whom 44–46% 

were hospitalized over 1 year.(4, 19) This finding provides further evidence to support 

addition of standardized data on function in healthcare encounters, either captured by 

claims that link enhanced payment to the greater vulnerability and healthcare needs of 

those with functional dependency, or within the EHR, in order to better characterize SMC 
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populations, enhance prognostication and augment quality of care measures and outcomes 

in serious illness populations.(28) While existing claims-based algorithms may attempt to 

proxy measures of frailty or functional decline, direct measurement would add precision.(22, 

29)

When seeking to improve quality of care for people with serious illness, researchers and 

administrators will have varied access to claims or EHR data sources. The differences 

in the SMC populations identified by claims and EHR-derived data expose important 

considerations for leaders of health care systems seeking to identify a seriously ill 

population for purposes of program enrollment or quality measurement. First, DME, such 

as home oxygen or hospital bed, is easily identified in claims data, yet poorly identified in 

the EHR. Thus, conditions requiring the use of DME as an indicator of disease severity, 

such as advanced lung disease and Parkinson’s disease, will be more readily identified in 

claims than in EHR, as we found in this study. Furthermore, our examination of the subset 

population found in both data sources, revealed that only 50% of people were identified 

as having SMC in both data assets. Claims data provide a more comprehensive view of 

the services billed for the care of an individual, but may lack more clinically detailed 

information that could be needed to capture illness severity, confirm service eligibility, or 

assess a quality measure.(30) In contrast, the EHR may provide richer clinical data, but will 

not capture services provided outside of that healthcare system’s network, a phenomenon 

described as “leakage.” In addition, the small portion of individuals identified by EMR 

and not by claims data, may be due to diagnoses present on the EHR patient problem list 

but not submitted on a particular claim, or reflect an unpaid claim. This group could also 

include people who switched into FFS Medicare or from one primary insurer to another. 

Overall, EHR data alone would detect 56.1% of patients with SMC and Claims data alone 

would detect 92.8% of patients with SMC, compared to the combination of EHR and Claims 

data. Thus, use of both data sources is recommended when possible, and we anticipate that 

in the future the incorporation of novel techniques including natural language processing 

may support the use of these combined data as the gold standard.(31) For now, however, 

frequently only one data source may be available and either can be used. In these cases, 

users of claims data will likely achieve greater sensitivity yet be unable to assess measures 

requiring greater clinical detail, while those using only EHR data will have a greater depth 

of information available, but will miss appropriate people due to “leakage” or inability to 

observe DME, which could disproportionately impact specific disease groups. In addition, 

a more sensitive definition is optimal when the goal is to examine access; however, a more 

specific denominator population may be optimal when defining quality measures.

In addition to the data limitations already noted, utilization and outcome measures have 

notable limitations in both datasets. Neither the claims nor EHR data provide adequate 

information on hospice enrollment or death. The rates of hospice use observed are low 

and likely underestimated, and death cannot be distinguished from attrition or disenrollment 

in most cases. Furthermore, ongoing changes in CMS MA payment policy, including how 

risk scores are calculated, will surely impact and likely improve the accuracy of encounter 

data over time.(26) While current assessments reveal the potential risk of inflated diagnoses 

within MA, the data appear comparable to FFS in accuracy.(25) Lastly, we found significant 

differences by race/ethnicity and substantial proportions of unknown and missing data. The 
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source of this information varies and often is not based upon self-report. Incomplete or 

misattributed race and ethnicity data in both claims and EHRs can contribute to systemic 

racism and ongoing health disparities, a particularly important consideration for providers of 

palliative care seeking to improve equity.

Despite these limitations, defining a consistent operational approach to identifying the 

seriously ill population allows population-based planning and benchmarking across settings 

and providers, including proportion of those with access to palliative care service, hospice, 

or with use of high-intensity treatments close to death. Thus, health system leaders and 

researchers can still use these imperfect approaches to improve the quality of care of those 

living with serious illness in multiple ways. In California, for example, the state legislation 

(SB1004) requires that Medicaid beneficiaries with serious illness have access to palliative 

care. The approach described is being used to assess population size, service need and 

capacity. Similarly, any healthcare system could apply this approach within its EHR data 

to identify those with SMC, and plan to strategies to improve access to palliative care. 

By defining the population within claims data, an ACO could proactively target expanded 

supportive and palliative care services to high risk patients. This approach can also promote 

accountability for high quality care. For example, an outpatient primary care network could 

identify their SMC population and track frequency of advance care planning as a quality 

metric.

National efforts to improve care for the seriously ill can be advanced by building upon this 

work. First, functional status and other patient-centered characteristics of illness burden and 

severity must become a mandatory part of standardized documentation in order to achieve 

greater specificity in identifying those with serious illness. Some diagnoses, including 

dementia, require more consistent documentation of severity of illness so that individuals 

with these conditions are recognized and provided necessary services in a timely manner. 

Finally, reaching agreement on quality indicators and the appropriate denominators for 

palliative care, even if imperfect, will help to assure higher quality care for those living with 

serious illness.

In conclusion, this work offers the first glimpse of the seriously ill populations within a 

large cohort served by MA and commercial payers. It provides insights to the strengths and 

limitations of EHR and claims data and gives researchers, policy makers and health system 

leaders important information about what information can and cannot be easily gleaned from 

different types of readily available data, as well as several ways this approach can be applied 

today to begin to improve the care of those living with serious illness.
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Key Message:

This article describes a retrospective cohort study that aims to identify a population of 

adults with serious medical conditions using claims and electronic health record data 

from a commercially insured and Medicare Advantage population. The results describe 

the performance and strengths and limitations of each data source.
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Figure 1. Percent of Population with Serious Medical Conditions by Disease Groups, Age and 
Data Source
EHR = Electronic Health Record
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Figure 2. Utilization among Adults with and without Serious Medical Condition (SMC), by Age 
in Claims
SMC= Serious Medical Condition
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Figure 3. Utilization among Adults with and without Serious Medical Condition (SMC), by Age 
in EHR
SMC = Serious Medical Condition
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Figure 4. Identification of People with Serious Medical Conditions Present in Both Claims and 
EHR Data
EHR = Electronic Health Record; SMC = Serious Medical Conditions
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Table 1.

Characteristics of Population with Serious Medical Conditions by Disease Groups, Age and Data Source

Claims data EHR data

Full Sample

Seriously Ill Population

Full Sample

Seriously Ill Population

Age
18–64

Age
65+

Age
18–64

Age
65+

N 11,516,072 475,469 723,011 17,367,524 737,838 895,304

Age, mean years 49.2 49.4 76.5 50.2 49.9 76.9

Age 65 years or over (%) 23% 0% 100% 24% 0% 100%

Female (%) 52% 54.9% 56.2% 58% 52.3% 54.1%

Race/ethnicity

 Non-Hispanic White (%) 44% 43.5% 57.4% 75% 73.0% 83.3%

 African American (%) 11% 14.7% 17.0% 10% 15.7% 8.8%

 Hispanic (%) 14% 8.5% 7.5% 6% 6.5% 3.3%

 Asian (%) 5% 3.9% 2.8% 2% 1.6% 1.2%

 Unknown (%) 13% 13.9% 11.2% 12% 9.7% 6.7%

 Missing (%) 17% 16.5% 4.2% 0% 0% 0%

Education (% with college) NA NA NA 24.2 23.6% 23.3%

Income, % in Bottom Quartile NA NA NA 22% 22.2% 22.9%

2 or more additional chronic conditions (%) 6.0% 21.3% 44.3% 6.2% 24.3% 40.8%

Durable Medical Equipment claim (%) 1.2% 2.8% 7.1% 0.1% 0.4% 0.8%

Medicare (%) 13% 10.2% 51.1%

Medicaid (%) 8% 17.5% 4.4%

Commercial (%) 55% 56.5% 33.5%

EHR = Electronic Health Record; NA = Not Available in this data source

*
All differences between Claims and EHR populations, by age group, are statistically significant at P<0.0001.
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