
Introduction

Palliative care services can benefit many patients 
approaching the end of life (1). However there does not appear 
to be a standardized way to define this population among a 
growing cohort of older adults, particularly those residing in 
nursing homes. Existing definitions of terms such as “serious 
illness” rely on identification of conditions that carry a high 
risk of mortality that either negatively impacts a person’s daily 
function or excessively strains their caregivers (2, 3). The most 
common of these are cancer, heart failure, chronic obstructive 
pulmonary disease (COPD), advanced dementia, and end-stage 
renal disease (4), all of which are not uncommon in nursing 
home residents. Using such diagnosis-based definitions in 
the nursing home population may overidentify the number of 
residents appropriate for palliative care. 

Since specialized palliative care is a limited resource not 
widely available to institutionalized individuals, it would be 
helpful for clinical and research purposes to have a nursing 
home specific approach when defining residents with life-
limiting illness. 

It is projected by 2050, 22% of the world’s population will 
be over 60 years of age (5). Many of the oldest adults will 
require extensive long term care services including nursing 
home care. Despite the high prevalence of nursing home 
use across the world, the nursing home population remains 
understudied. While nursing homes exist across the world, the 
US population of nursing home residents per capita exceeds 
that of other countries.  One in five of all US deaths occur in 
a US nursing home (6) where an estimated 1.4 million people 
reside in at any given point in time (7). Over half of all nursing 

home residents die within six months of admission (8). Among 
those that stay at least one year, the life expectancy is less than 
two months (8). Frailty and functional impairment are common 
(7), as are conditions associated with a limited life expectancy. 

Palliative care and related interventions have been shown 
to be effective in managing patient symptoms, while also 
improving a patients quality of life (9–11). Specific palliative 
care interventions are centered around the comfort and 
wellbeing of a patient rather than curative treatment. This 
includes medication and treatment reconciliation that reduces 
debilitating side effects, improves pain management (both 
acute and chronic), establishes goals of care, offers an array of 
psychosocial support to both patients and their family members, 
and navigates care coordination among a panoply of specialists. 
The goal of palliative care is not to hasten mortality, but to 
reduce suffering and improve quality of life (12).

Furthermore, older adults are prone to overtreatment 
and unnecessary spending near the end of life. Healthcare 
spending is concentrated among high-needs and high-cost 
patient populations, with 6.7% of all health care expenditures 
occurring in the last 12 months of life (13, 14). However, 
spending and more severe interventions are often not associated 
with better quality of care, especially for those near the end 
of life (15–17).  Nevertheless, published literature is scarce 
in terms of identifying those with life-limiting illness among 
older adults, especially for those in nursing homes. This sub-
population would likely benefit from palliative care services, 
but many fail to be identified. 

The objective of this paper was to provide a framework to 
conceptually and operationally define life-limiting illness in 
the nursing home setting using a narrative review. Having an 
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effective way to identify this high-needs population is critical to 
manage advanced stage diseases and provide quality healthcare 
to vulnerable populations. 

Conceptual Definition of Life-Limiting Illness 

Our narrative review identified a tension between definitions 
of patients at “end of life”, with “terminal conditions”, and 
with “serious illness.” They are related but subtly different, 
and none well described in the nursing home population. A 
prior systematic review defining “end of life” (18) and the 
clinical standard for palliative care conceptually posits that 
life-limiting illness centers on progressive, terminal conditions 
with high risk of mortality and life expectancy measured in 
months. This is similar to the definition of “terminal condition” 
from the International Association for Hospice and Palliative 
Care (IAHPC), where “terminal condition” was defined as 
“a progressive condition that has no cure and that can be 
reasonably expected to cause the death of a person within a 
foreseeable future” (19). The IAHPC definition includes both 
malignant and nonmalignant illness and aging, and notably 
is not solely based on a prognosis, which some argue can be 
inaccurate and may leave many seriously ill patients with 
inappropriate care (2) since these patients may be excluded for 
palliative care services without a short life expectancy. This 
in turn could lead to the potential for prolonged suffering and 
diminished quality of life near the end of life. In contrast, the 
term “serious illness” relies on identification of conditions that 
carry a high risk of mortality and either negatively impacts a 
person’s daily function or excessively strains their caregivers 
(2), but this may apply to all nursing home residents since 
they typically have a high reliance on formal caregivers for 
their daily living. Acknowledging the overlapping conceptual 
domains of each term, this narrative review collates the 
operational definitions of each term into a wholistic view of 
life-limiting illness that can be applied to the nursing home 
population collectively or individually.  

Operational Definitions of Life-Limiting Illness Applied to 
the Nursing Home Population 

Our narrative review identified multiple operational 
definitions of life-limiting illness that have been used in 
previous literature and that could be applied to the nursing 
home population.  These are summarized below and includes 
five key domains: (1) prognosis-based definitions (i.e. <6 
months), (2) mortality risk-based (i.e. high risk vs low risk), 
(3) healthcare service-based (i.e. receipt of palliative care 
consult),  (4) comorbidity index-based (e.g. the Veteran’s 
Health Association Palliative Care Index), and (5) composite 
definition (i.e. comorbidity and caregiver burden) (20). See 
Figure 1 for an overview of these definitions. 

Figure 1 
Summary of the operational definitions of life-limiting illness 
that can be applied to the nursing home population. Serious 
illness is the most inclusive definition, while a documented 

prognosis <six-months is the most specific definition of life-
limiting illness

(1) Prognosis-based operationalization
A prognosis less than six months is based on the terminal 

illness definition in the US federal code, 42 USC Sec. 1395x.21 
In the United States, virtually all nursing homes are required to 
conduct a comprehensive geriatric assessment on all residents 
at regular intervals using the Minimum Data Set. If using the 
Minimum Data Set (MDS) 3.0, the variable for prognosis can 
be used, found in section J, sub-section 1400 “Prognosis” (22) 
or designation of hospice care in section O. In the MDS 2.0 
use of hospice care in the last fourteen days is found in section 
P. While the prognosis variable is sensitive, it is not very 
specific. There may be more inclusive ways of identifying those 
near the end of life, such as the high-risk mortality score, that 
could have a higher predictive value overall. Nevertheless, the 
prognosis variable is still helpful as a start to identifying those 
near the end of life. 

(2)Mortality risk-based operationalization
A high risk of mortality is based on mortality-related factors 

and one-year survival in nursing home residents based on the 
Flacker-Kiely (2003) (23) mortality risk score model. These 
factors were drawn from variables from the MDS 2.0. Other 
mortality risk score algorithms were not recommended (e.g., 
Minimum Data Set Mortality Risk Index, MMRI or the recent 
version, MMRI-R) as they have shown poorer performance in 
predicting long-term mortality of nursing home residents (24). 
However, it should be noted that while any of these mortality 
risk models will identify more people as having a life-limiting 
illness than simply using one variable, such as the less than six-
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month prognosis MDS variable, studies have shown that the 
performance of the MMRI, MMRI-R, and even the original and 
revised Flacker-Kiely models are fair at best (24). Therefore, 
caution should be taken if any of these models were to be used 
alone without any other variables or operational definitions. 

(3) Health service-based operationalization 
A Medicare claim for receipt of palliative care consultation 

is a way to identify those that were consulted for palliative 
care services. Medicare is the health care insurance available to 
Americans over aged 65 years. For those who elect Medicare 
Fee-for-Service, Medicare claims can be used to identify 
nursing home residents who have received a palliative care 
consultation. Palliative care or comfort treatment measures are 
most often offered to those with a limited life expectancy or 
for symptom management. If inpatient Medicare claims data 
are available, ICD-10 diagnosis code Z51.5 could be used to 
identify those that had a hospital consult for palliative care 
services. This hospital diagnosis code has been shown to be 
valid (25), with almost half of the population that received this 
service dying before discharge. This could be applied with a 
one-year or six-month lookback period. If the sample size is 
limited using this definition, this definition could be combined 
with the less than six-month prognosis variable to identify 
additional residents with a limited prognosis. A limitation of 
using this measure is that it may just reflect the relationship 
between the nursing home and palliative care center. The 
measure could thus be specific, but not very sensitive for 
identifying those near the end of life. 

(4) Comorbidity-based operationalization 
The Palliative Care Index or Veterans Health Administration 

Palliative Care Index (PCI) (26–28) was originally created 
by the Veterans Health Administration, to identify those 
appropriate for palliative care. Based on this index, a patient 
was considered eligible for these services if they had any of 
the following conditions: esophageal cancer, liver cancer, 
pancreatic cancer, broncho-tracheal-lung cancer, colon cancer, 
leukemia, Hodgkin’s lymphoma, multiple myeloma, metastatic 
breast cancer, metastatic prostate cancer, AIDS, heart failure, 
or chronic obstructive pulmonary disease (COPD). For heart 
failure and COPD, residents either had to have more than two 
hospitalizations, one hospitalization with an intensive care unit 
stay, or an active MDS diagnosis within a six-month window. 
These conditions could be identified with Medicare diagnostic 
(ICD) codes if inpatient Medicare claims are available. It 
should be noted that this index was created around the year 
2000. In which case, some of the conditions that may have 
been more serious then are not as serious now given the advent 
of better treatment options. If using this index today, certain 
modifications may be necessary, such as removing early-stage 
colon cancer. 

(5 )  Comorb id i t y  and  careg iver  burden-based 
operationalization  

A “serious illness,” based on the definition by Kelley et 
al. (2019) (20), could be identified by the presence of any 
diagnosis in their validated list of ICD-10 codes for the 
following conditions: cancer, chronic kidney disease (stage 
5)/end-stage renal disease, advanced liver disease/cirrhosis, 
diabetes with severe complications (ischemic heart disease, 
peripheral vascular disease, renal disease), AIDS, hip fracture, 
dementia, chronic obstructive pulmonary disease (COPD) 
or interstitial lung disease, heart failure, neurodegenerative 
diseases, and stroke. This definition is particularly useful 
if Medicare claims with ICD codes are available to the 
investigators. However, it should be noted that serious illness 
is one of the most inclusive definitions. In one of our recent 
papers (29), almost all of those identified with having a life-
limiting illness also were identified as having a serious illness. 
This more inclusive population will likely include those with a 
six month prognosis regardless if it is documented or not. 

Translating Definitions to Administrative Codes and 
Datasets

These operational approaches were specifically selected 
based on definitions that could be translated to codes available 
to current researchers to operationally define life-limiting 
illness using administrative data sources (i.e., MDS and/or 
Medicare fee-for-service claims) available for most residents in 
US nursing homes. These definitions could also be applied to 
nursing homes in countries other than the US, particularly those 
that also use the MDS or have data available to capture the 
information in these definitions. This centered mostly on ICD-
10 hospital discharge codes and variables from the Minimum 
Data Set 2.0 and 3.0. See Table 1 for a summary of these 
codes and the literature for which each definition was drawn. 
This table has been modified from some of our previous work 
(29–31).

Applying Operational Definitions

We have demonstrated how to apply these operational 
definitions in some of our previous work (29, 30). For example, 
life-limiting illness among long-stay nursing home residents 
was defined by using four of the five definitions presented 
in this review. This included: life expectancy less than six 
months, receipt of palliative care consult, a palliative care 
index diagnosis, and a “serious illness” as defined by Kelley et 
al. (2019) (20). Nursing home residents were categorized into 
these mutually exclusive sub-conditions using a single path 
hierarchical modeling approach from most to least specific 
groups from serious illness to a prognosis <six months. In 
general, how life-limiting illness is operationalized and applied 
in any study will depend on the data resources that are available 
to investigators. For example, having access to the nursing 
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home clinical information from the Minimum Data Set and/
or Medicare claims data, which we were able to use to define 
serious illness, will influence who is identified with these 
algorithms. 

Another application of these operational definitions would 
be for use in interventions. This includes using some of these 
criteria to determine individuals that would be appropriate 
for hospice, palliative care, or medication deprescribing. 
For hospice, a prognosis less than six months has been 
traditionally used to identify appropriate individuals. However, 
determining those appropriate for palliative care or medication 
deprescribing could be more nuanced (32). Thus having 
specific criteria available that could more broadly identify 

those for palliative care could be greatly beneficial, particularly 
for those with a high symptom burden, untreated pain, and 
polypharmacy in the context of a terminal condition or limited 
life expectancy (33). 

Evidence Gaps and Future Research 

The predictability of these operational definitions of life-
limiting illness both individually and collectively have yet to 
be validated in the nursing home population. Future research 
should be done to validate these definitions. The importance of 
identifying nursing home residents with life limiting illnesses 
is underscored by the aging of the population. This is further 

Table 1
Operational Definition for Life-Limiting Illness (LLI) including ICD-10 hospital diagnosis codes and Minimum Data Set (MDS) 

2.0 and 3.0 variables

LLI Components Component Description Conditions ICD-10 MDS 2.0 Variable MDS 3.0 Variable

<6-month life expectancy (22) <6-month life expectancy based 
MDS 3.0 documentation (physician 
diagnosed and documented prognosis 
<6 months)

Less than six-month prognosis N/A Section J; item 5.c J1400_Life_Prgns_Cd

Hospital palliative care consul-
tation (25)

Receipt of hospital palliative care 
consultation in the past six months 
based on ICD-10 diagnosis code

Prompt end-of-life or palliative 
(non-curative) healthcare services

Z51.5 N/A N/A

High risk of mortality (23) High risk of mortality was based on 
Minimum Data Set (MDS) variables 
shown to be most predictive of 
mortality in nursing home residents in 
the Flacker-Kiely model. 

Conditions based on MDS 
variables shown to be related to 
one-year mortality in both newly 
admitted and long-term care 
residents 

N/A Varies by newly admitted and long-term 
care residents, see citation (23)

Varies by newly admitted and long-
term care residents, see citation (23)

Veteran’s Health Adminis-
tration Palliative Care Index 
(PCI)26,27*

>1 PCI diagnosis based on the 
Veterans Health Administration Pal-
liative Care Index (PCI),26,27 which 
includes a set of 13 conditions that 
define patients potentially appropriate 
for end-of-life care. 

Esophageal cancer
Liver cancer
Pancreatic cancer
Broncho-tracheal-lung cancer
Colon cancer
Leukemia
Hodgkin’s
Multiple myeloma
Metastatic breast cancer
Metastatic prostate cancer
AIDS
CHF (2+ admissions or 1 ICU stay 
in last 6 months)
COPD (2+ admissions or 1 ICU 
stay in last 6 months)

C15
C22
C25 
C34
C18
C95
C81
C90
C50
C79
B20-B24 
I50

JJ44 

Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
Section I; item 1.pp (any cancer)
-
Section I; item 1.f

Section I; item 1.ii

I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
I0100_Cncr_Cd (any cancer)
-
I0600_Hrt_Failr_Cd

I6200_Asthma_Cd

Serious Illness (20) >1 “serious illness” as defined by 
Kelley et al. (2019)20, which includes 
a set of 11 conditions that define 
patients with a high mortality risk 
and progressive dependence. *See 
Kelley et al. (2019) appendix20 for 
ICD-10 codes

Cancer (malignant) 
Kidney disease (stage 5) or  renal 
failure
Dementia (advanced) or delirium 

Diabetes with severe complications 
+ related PVD, CAD, CKD

Heart failure  if using home oxygen 
or hospitalized for the condition 
Hip fracture if age >70 years
HIV/ AIDS
Liver disease (advanced) or 
cirrhosis
Lung disease or COPD if using 
home oxygen or hospitalized for 
the condition 
Neurodegenerative disease other 
than dementia/ Alzheimer’s 
Stroke if hospitalized for the 
condition 

*
*

*

*

*

*
*
*

*

*

*

Section I; item 1.pp (any cancer)
Section I; item 1.qq

Section I; item 1.q,  Section I; item 1.u 
+ [CPS>=3]

Section I; item 1.a + (Section I; item 1.qq 
OR  Section I; item 1.k OR  Section I; 
item 1.j)

Section I; item 1.f

Section J; item 4.c
- 
Section I; item 2.d

Section I; item 1.ii + Section P; item 1.g

N/A

Section 1; item 1.t

I0100_Cncr_Cd (any cancer)
I1500_ESRD_Cd

I4200_Alzhmr_Cd, I4800_Dmnt_Cd 
+
[CPS>=3 OR ‘0’<=C0500_BIMS_
Scre_Num<=’12’ OR ‘00’<=C0500_
BIMS_Scre_Num<=’12’]

I2900_DM_Cd + (I1500_ESRD_Cd 
OR I0400_CAD_Cd OR I0900_
PVD_Cd)

I0600_Hrt_Failr_Cd

I3900_Hip_Frctr_Cd
- 
I1100_Crrhs_Cd

I6200_Asthma_Cd or I6300_Rs-
prtry_Failr_Cd
I
5250_Hntgtn_Cd

I4500_Strk_Cd

*PCI ICD-10 codes were converted from Silveira et al. (2008)26 ICD-9 codes using the AAPC Online ICD Translator Tool (2020) (34) 
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emphasized by the clinical complexity of the residents, the lack 
of clear guidelines on when to reduce medications for which 
the known risks exceed the unknown benefits (e.g., statin use 
in those over 75 years of age), and the need for healthcare 
providers to initiate conversations with residents and their 
families to assure medical treatments are aligned with resident 
goals.
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