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Abstract

Health Disparities in Timely Goals of Care Discussions and Hospitalizations Due to Infections in
Nursing Home Residents
Jung A Kang

This dissertation investigates the effectiveness of and disparities in timely goals of care
(TGOC) discussions in nursing homes (NHSs), as well as hospitalizations due to infections.
Chapter One provided an overview of the dissertation, including its aims and conceptual
frameworks. Chapter Two is a systematic review of the current evidence concerning the timing
of goals of care discussions in NHs and their impact on end-of-life outcomes. Chapter Three
examines the differences in TGOC discussions in NHs for Black. Chapter Four analyzes the
association between TGOC discussions and hospitalizations due to infections. Finally, Chapter
Five synthesizes all findings. Key findings demonstrate that while effective TGOC discussions
are associated with reduced hospitalizations due to infections in NH residents, significant racial
and ethnic disparities exist, particularly among NHs with higher proportions of Black residents
and those located in socioeconomically disadvantaged areas. These findings highlight the need
for improved TGOC practices and targeted interventions to address systemic barriers and ensure

equitable end-of-life care.
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Chapter 1: Introduction

Chapter one presents a comprehensive outline of the dissertation, which examined end-
of-life care and infection management in nursing homes (NHs) with a focus on health disparities.
Particularly, this dissertation investigated the suboptimal timely goals of care discussions
(TGOC) in NHs resulting hospitalizations due to infection during the end-of-life period. This
first chapter identifies the existing gaps in knowledge concerning health disparities in NH end-
of-life care services, provides an overview of the conceptual framework guiding the study,
outlines the specific aims of the dissertation, and highlights the contributions to future

knowledge in the fields of health disparities, end-of-life care, and infection management in NHs.

1.1 Nursing Homes

Facility-based long-term care services encompass a range of options such as those that
provide board and care homes, assisted living facilities, NHs, and continuing care retirement
communities (The National Institute on Aging, 2017). The focus of this dissertation is NHs,
which are also referred to as skilled nursing facilities. NHs offer an extensive range of healthcare
and personal assistance services. Their emphasis on healthcare is typically greater compared to
most assisted living facilities and commonly include nursing care, round-the-clock supervision,
daily meals, and support with daily activities. Additionally, rehabilitation services like physical,
occupational, and speech therapy are provided (The National Institute on Aging, 2017).
According to the Centers for Disease Control and Prevention (CDC) (Centers for Disease
Control and Prevention, 2021b), in 2018, there were approximately 15,600 NHs in the US,
providing care for over 1.3 million residents who occupied around 1.7 million beds. A significant
majority (83.5 %) of NH residents are 65 years and older. Furthermore, over one-third (38.6 %)

of residents are aged 85 and older (Harris-Kojetin et al., 2019). In the US and globally, the
1



population is rapidly aging. Approximately half of individuals who are currently age 65 will
require some form of paid long-term care services during their lifetime. By the year 2030, one in
every four Americans will be 65 or older. The demographic group with the highest rate of
growth are individuals 85 and older. It is projected that this group will increase from 6.5 million
in 2035 to 11.8 million in 2060 (National Academies of Sciences & Medicine, 2022; Vespa et
al., 2020).

Approximately 14.9 percent of individuals residing in NHs require assistance with at
least five activities of daily living (ADLSs) (Centers for Medicare & Medicaid Services, 2015).
The majority of these individuals have multiple serious chronic conditions such as arthritis,
hypertension, diabetes, heart disease, or osteoporosis and also may experience cognitive
impairments or behavioral health conditions. Long-term residents often present with multiple
serious chronic conditions, including one or more geriatric syndromes, which are prevalent
health conditions among older adults (National Academies of Sciences & Medicine, 2022;
Sherman & Touhy, 2017). These syndromes, including pressure ulcers, incontinence, falls,
functional decline, and delirium, share four common risk factors: older age, baseline cognitive
impairment, baseline functional impairment, and impaired mobility (Inouye et al., 2007).
Management requires routine assessment by nursing professionals to identify changes in medical
status or disease severity that may lead to hospitalization or death. To meet the diverse needs of
residents, some NHs have expanded their services to include specialized care, such as dementia
care and most NHs have contract with hospice agencies for end-of-life care (Dhingra et al., 2019;
National Academies of Sciences & Medicine, 2022; Sherman & Touhy, 2017).

NHSs play a crucial role in providing care until the end-of-life, with a majority (80.7 %) of

NHs providing access to hospice services (Harris-Kojetin et al., 2019). Prior to the COVID-19



pandemic, from 1999 to 2019, an average of 21 percent of all deaths and 27 percent of deaths
among individuals aged 65 years or older in the US took place in NHs (Centers for Diesase
Control and Prevention, 2020a). Additionally, more than one-third of older Americans
experience a stay in a NH within the last 90 days of their life (Teno et al., 2018).

With advanced age and chronic serious illness, NH residents were especially vulnerable
to the COVID-19 pandemic resulting in one-third of all COVID-19 deaths in the US (Centers for
Disease Control and Prevention, 2021a; Kaiser Family Foundation, 2021). Furthermore,
disparities among NH residents during the pandemic were exacerbated with the disproportionate
impact of COVID-19 on racially and ethnically minoritized populations (Travers et al., 2021).
However, limited understanding of disparities among racially and ethnically minoritized
populations in NHs poses challenges in promoting health equity (National Academies of

Sciences & Medicine, 2022).

1.2 Infection Management in Nursing Homes

In 2016, infection control (45.4%) was the top deficiency cited among CMS certified
NHs (Harrington et al., 2018; National Academies of Sciences & Medicine, 2022). This is
problematic because NH residents are particularly susceptible to infections due to compromised
physiologic barriers (e.g., skin breakdown and use of devices such as indwelling urinary
catheters), immune-suppression, malnutrition, dehydration, comorbidities, and functional
impairments (e.g., incontinence and/or immobility) (Fu et al., 2020; Harris-Kojetin et al., 2019;
Montoya et al., 2016; Smith et al., 2008). Prior to the COVID-19 pandemic, there were up to 2.7
million infections annually in NHs and more than 380,000 residents died of infections each year
(Herzig et al., 2017; Montoya & Mody, 2011). The risks for infectious diseases in NH residents

have been further illuminated by the COVID-19 pandemic with NH residents representing 1.2%



of the population and one third of all COVID-19 deaths in the US (Centers for Disease Control
and Prevention, 2021a; Kaiser Family Foundation, 2021). NH residents who are nearing the end-
of-life are at high risk of infections making NHs critical care settings for infection management
during this period.

1.3 Hospitalizations Due to Infection at the End-of-Life in Nursing Homes

Prior to the COVID-19 pandemic, about 50% of NH residents were transferred to acute

care hospitals due to suspected infections, and up to 55% of these hospitalizations were
identified as potentially avoidable (Lemoyne et al., 2019). Furthermore, 60% of NHs report that
they would transfer terminally ill residents with suspected infections to the hospital rather than
providing comfort care (Mitchell et al., 2014; A. Tark, L. V. Estrada, et al., 2020). NH residents
who are hospitalized for infection have worse outcomes compared to those who remained in NHs
(Gracner et al., 2021; Griffith et al., 2020; Lemoyne et al., 2019). The former group has
increased cognitive impairments and functional decline compared to the latter group (Gracner et
al., 2021; Griffith et al., 2020). This may be because many NH residents who get seriously ill
from infections do not tolerate aggressive care such as unnecessary intravenous antimicrobials
and mechanical ventilation when hospitalized. Furthermore, NH residents transferred to the
hospital may die there, which may not be congruent with resident’s and family’s end-of-life
wishes (Gilissen et al., 2020). In fact, up to 90% NH residents and families chose symptom
management as the primary goals of care, which is not consistent with being hospitalized for
infection management (Cohen et al., 2019; Ernecoff et al., 2018; Mitchell et al., 2009). Poor
infection management at the end-of-life is associated with poor resident outcomes, including
hospitalization (Harrison et al., 2021), which may not be consistent with the resident and family

preferences (Cohen et al., 2019; Ernecoff et al., 2018; Mitchell et al., 2009).



1.4 Palliative and End-of-Life Care in Nursing Homes

Palliative care is a model of care that occurs alongside usual treatments and is
individualized according to the patient’s and family's unique sources of distress and illness
burden, and personal values and preferences. It is a clinical approach focused on enhancing
quality of life by managing the illness burden experienced by patients with serious chronic
illness, and their families, from the time of diagnosis forward (Oxford Textbook of Palliative
Medicine, 2021). Hospice is a service delivery approach that provides specialist palliative care
services and impacts potentially avoidable hospitalizations. Comprehensive NH-based care at the
end-of-life can be provided by hospice, a government-supported health care system that offers
treatments and services consistent with specialist palliative care for advanced illness at no cost to
the resident and family (Oxford Textbook of Palliative Medicine, 2021).

Palliative care has core principles, practice norms, standards, and professional
competencies, and the services that provide palliative care vary by populations served, specific
treatments, level of specialization, and other characteristics. “Hospice” is the name applied to
varying types of palliative care programs around the world. Hospice is now a large government-
supported and highly regulated health care system providing specialist palliative care for eligible
patients living at home or in NHs (Oxford Textbook of Palliative Medicine, 2021).

With an aging population and high prevalence of functional and/or cognitive
impairments, many older adults with serious illness reside in NHSs in their final stage of life
(Juthani-Mehta & Quagliarello, 2010). Since the COVID-19 pandemic began, there has been a
significant rise, five times greater, in the number of completed advance directives and advance
care planning compared to the period before March 2020 (Auriemma et al., 2020). Indeed, over

1.3 million residents live in the 15,600 NHs across the nation and about 90% are aged 65 and



older (Centers for Disease Control and Prevention, 2021b; Harris-Kojetin et al., 2019). Among
all long-term care residents, 65% die within 12 months of admission emphasizing the role of
NHs as important end-of-life care settings (Kelly et al., 2010).

1.5 Timely Goals of Care Discussions

TGOC discussions allow clinicians to share prognostic information, elicit decision-
making preferences, and promote family involvement at the end-of-life (Bernacki & Block,
2014; Crighton et al., 2008; Jenerette & Mayer, 2016; Ketcher et al., 2020; Tinetti et al., 2016;
Tinetti et al., 2019). Early discussions about preferences increase goal-congruent care, better
quality of life, reduced use of aggressive care near death, increased use of palliative care, and
reduced healthcare costs (Bernacki & Block, 2014; Hanson et al., 2017; Yao et al., 2015). In
particular, discussions about infection management at the end-of-life may reduce unnecessary
antimicrobial use and decrease hospitalizations due to infection as well as improve quality of life
and quality of death for the resident. Therefore, discussions about preferences for care should be
established early and occur periodically in the care trajectory (Boyd et al., 2019; Mitchell et al.,
2014; Tark et al., 2021; Yao et al., 2015).

Despite this importance, researchers have found that discussions with NH residents about
infection treatment decisions were often delayed until the time of medical crisis, which can lead
to increased care burden such as hospitalizations at the end-of-life (A. Tark, J. Song, et al.,
2020). Researchers have found that when residents and families are faced with urgent decision
making in “crisis” situations, they are often emotionally distressed and not afforded sufficient
time to engage in discussions to explore values and preferences (Jain & Bernacki, 2020; Aluem
Tark et al., 2020). Therefore, it is recommended that discussions about preferences for care

should occur earlier in the care trajectory and be revisited periodically to discuss medical



prognosis and risks and benefits of treatment options throughout the NH resident’s illness course
(Glajchen et al., 2022; Jain & Bernacki, 2020). Despite the importance of TGOC discussions, we
do not know how variations in TGOC discussions are related to hospitalizations due to infection

at the end-of-life in NHs.

1.6 Health Disparities in End-of-Life Care in Nursing Homes

Health disparities are defined as systematic variations in the distribution of health
resources and health status among different groups of people (World Health Organization, 2018).
Black and Hispanic residents often receive poor quality of care in NHs compared to White and
Non-Hispanic residents (Estrada et al., 2021). Black and Hispanic residents are more likely to be
hospitalized at the end-of-life and less likely to receive palliative care compared to White and
Non-Hispanic residents (Cai et al., 2016; Ellington et al., 2016; Estrada et al., 2021; Frahm et al.,
2012; Gozalo et al., 2011; Zheng et al., 2011). The reasons for these disparities may involve
complex social determinants of health (SDOH), which are defined as social factors and physical
conditions of the environment in which people are born, live, learn, play, work, and age (Centers
for Disease Control and Prevention (CDC). ; Lewis & Riegel, 2010; O'Conor et al., 2019; Scott
et al., 2020; U.S. Department of Health and Human Services.). Structural inequities contribute to
unequal experiences and can lead to disparities in health outcomes (National Academies of
Sciences & Medicine, 2017). For example, NHs with a high proportion of Black and Hispanic
residents are often large for-profit NHs that have a greater number of Medicaid residents and
limited resources including poor staffing (Li et al., 2020; Smith et al., 2007). Facility (e.g.,
staffing) and community (e.g., rurality) characteristics plays a key role in access to quality NH
care and infection-related outcomes (Gorges & Konetzka, 2020, 2021; Mor et al., 2005; Travers

etal., 2021; Zheng et al., 2011). NHs with a higher proportion of Black residents and those



located in rural settings had higher COVID-19 cases and deaths compared to NHs with lower
proportion of Black residents in urban settings (Mackey et al., 2021; Travers et al., 2021).
Therefore, it is crucial to evaluate and address SDOH in order to achieve health equity (National
Center for Chronic Disease Prevention and Health Promotion, 2021). However, there is limited
knowledge about whether TGOC discussions vary by race and ethnicity, and other SDOH at the
resident-, facility-, and community-level. Also, the differences in the relationship of TGOC

discussions and hospitalizations due to infection are not known.

1.7 Gaps in Existing Literature

Several studies have examined the impact of discussions about care preferences at the
end-of-life on resident outcomes (Anna Clarissa Araw et al., 2014; Emiloju et al., 2020; Lamberg
et al., 2005; Lima & Miller, 2017; Lindner et al., 2007; Martin et al., 2016; Susan C. Miller et al.,
2017; Mitchell et al., 2017; Nicholas et al., 2014; Odejide et al., 2020; Starr et al., 2019).
However, few studies have determined whether variations in TGOC discussions impact the end-
of-life care outcomes, and most extant studies focus on acute care settings and cancer
populations (Emiloju et al., 2020; Odejide et al., 2020; Starr et al., 2019). Furthermore, no
known studies have examined differences in the receipt of TGOC discussions and resulting
hospitalizations due to infections in NH settings by race and ethnicity, and other resident,
facility, and community characteristics. Thus, this dissertation will address these gaps by
identifying the existing disparities in TGOC discussions and the association with end-of-life

outcomes (e.g., hospitalizations due to infections) in NHSs.

1.8 Conceptual Framework Guiding Dissertation Research

An integrated conceptual framework using the Donabedian Model (Donabedian, 1966)

and Minority Access to End-of-Life Care Model (Laguna et al., 2012) guided the dissertation’s



approach (Figure 1.1). The Donabedian Model examines health care quality along three
dimensions including structures, processes, and outcomes (Donabedian, 1966). The Minority
Access to End-of-Life Care Model was developed to better explain health disparities in end-of-
life care; this model identifies the interactions between patient-level, system-level, and societal-
level barriers that result in health disparities (Laguna et al., 2012). The selection of this
conceptual framework was through systematic search and review, and this work has been
published (See Appendix A). Together, these frameworks are useful to address disparities in
minority access to timely end-of-life care and the relationship with infection-related outcomes in
NHs.

There are three main concepts in the integrated conceptual framework: SDOH, Processes,
and Outcomes. SDOH encompass resident, facility, and community characteristics, including
factors such as socioeconomic status, education, and neighborhood context. It is important to
note that race and ethnicity, while included in the analysis, are not SDOH themselves but reflect
the impact of structural racism and discrimination on health. Therefore, in this framework, race
and ethnicity are considered in the context of social and political determinants rather than
biological factors. Race and ethnicity, which are the main predictors, are separated from the
other resident characteristics in the figure. Processes include TGOC discussions and the
outcomes include hospitalizations due to infection. Together, this integrated framework guided

this dissertation.

1.9 Specific Aims
Aim 1: Assess the current scientific evidence on TGOC discussions in NHs and the impact on

residents’ end-of-life care outcomes. This aim was completed by a systematic literature review.



Aim 2: Identify differences in TGOC in NHs by resident, facility, and community
characteristics. This is a national NH-level quantitative analysis.

Aim 3: Determine the association between TGOC discussions and hospitalizations due to
infections and examine differences by resident, facility, and community characteristics.

This is a nationwide individual resident-level quantitative analysis.

1.10 Theoretical Linkages Among Proposed Manuscripts

In chapter two, the systematic literature review synthesized the current evidence
concerning TGOC discussions in NHs, factors related to TGOC discussions, and the association
with end-of-life outcomes. In chapter three, a nationwide quantitative analysis, TGOC
discussions (Processes) will be described, and differences will be examined by race, ethnicity,
and other resident characteristics at the facility-level (Aim 2). In chapter four, a nationwide
quantitative analysis, associations between hospitalizations due to infections (Outcomes) and
TGOC discussions (Processes) will be examined at the resident-level (Aim 3). In all aims, the

influence of SDOH (resident, facility, and community characteristics) will be examined.

1.11 Institutional Review Board Approval

This dissertation reports empirical research involving the analysis of extant data from US
NH residents. The data sources included secondary data from the Study of Infection
Management and Palliative Care at End-of-Life (SIMP-EL; RO1 NR013687) and Medicare
claims data. All data utilized in this study are strictly confidential, de-identified, and accessible
only to the research team approved by the Institutional Review Board. Approval for this
dissertation research was obtained from the Columbia University Institutional Review Board
(IRB-AAAU3141). Additionally, a dissertation data reuse agreement (RSCH-2023-59448) was

secured from the Centers for Medicare and Medicaid Services to ensure compliance with data
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use regulations and protocols. No identifiable information at the resident, provider, or facility-
level is included in any publications or presentations resulting from this research. The
confidentiality and privacy of all individuals involved in the data collection process are

rigorously maintained.

1.12 Contributions to Future Knowledge

This dissertation will provide information for NH leaders, clinicians, and health policy
makers on the extent to which timing variations of goals of care discussions impact on the
infection-related health outcomes in NHs and health disparities within these issues. NHs are
critical care settings for infection management at the end-of-life. However, suboptimal end-of-
life care processes increase care burden, particularly hospitalization due to infection in NH
residents. Furthermore, Black and Hispanic populations in NHs have been suffering from
exacerbated health disparities in end-of-life care and infection-related outcomes due to the
pandemic. However, there are a limited number of publications addressing this issue. Aligned
with the National Institute of Nursing Research focus of promoting health equity with a special
emphasis on reducing systemic and structural inequities, this study will provide evidence to
identify differences in TGOC discussions, and potential disparities that result from these
differences. This dissertation provides a foundation to develop knowledge informing evidence-
based policy recommendations to reduce health disparities in end-of-life and palliative care
practices and infection-related outcomes. Given the contributions to future knowledge, this
dissertation research is funded by The National Institute of Nursing Research Ruth L. Kirschstein

Predoctoral Research Award (F31 NR020566).
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Figure 1.1
An integrated conceptual framework using the Donabedian Model and Minority Access to End-

of-Life Care

Social Determinants of Health Aim1,2 Processes

Community Characteristics

+ Social Deprivation Index Timely Goals of Care
* Median Household Income

+ Rural and Urban Discussions
Facility Characteristics - Aim1, 3
+ Bed size Race and Ethnlc'ty
« Ownership * White vs Black
+ Staffing + Hispanic vs Non-Hispanic Outcomes

+ Occupancy

Hospitalizations

Resident Characteristics .
due to Infections

« Age, Sex, Marital Status
« Chronic Conditions

+ Functional Status

» Cognitive Impairment

Figure 1. An Integrated Conceptual Model using the Donabedian Model and
Minority Access to End-of-Life Care
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Chapter 2: Timing of Goals of Care Discussions in Nursing Homes:

A Systematic Review

Note. The manuscript in Chapter 2 has been published in the Journal of the American Medical

Directors Association. Citation for the final published version is as follows:

Kang, J. A, Tark, A., Estrada, L.V., Dhingra, L. & Stone, P. W. (2023). Timing
of Goals of Care Discussion in Nursing Homes: A Systematic Review. Journal of
the American Medical Directors Association, 24(12), 1820-1830.

https://doi.org/10.1016/j.jamda.2023.09.024

Related appendices:

Appendix B: Preferred Reporting Items for Systematic Review and Meta-Analyses*
Appendix C: Prospero registration for Chapter 2 Systematic Review*

Appendix D: Search Strategy for Chapter 2 Systematic Review

Appendix E: Modified Newcastle-Ottawa Scale for Chapter 2 Systematic Review

*Appendix not in published manuscript
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2.1 Abstract

Objectives

Discussions between health professionals and nursing home (NH) residents or their
families about the current or future goals of health care may be associated with better outcomes
at the end-of-life (EOL), such as avoidance of unwanted interventions or death in hospital. The
timing of these discussions varies, and it is possible that their influence on EOL outcomes
depends on their timing. This study synthesized current evidence concerning the timing of goals
of care (GOC) discussions in NHs and its impact on EOL outcomes.
Design

Systematic review.
Setting and Participants

Adult populations in NH settings.
Methods

This systematic review followed the Preferred Reporting Items for Systematic Reviews
and Meta Analyses guidelines. We searched PubMed, Embase, and Cumulative Index of Nursing
and Allied Health from January 2000 to September 2022. We included studies that examined
timing of GOC discussions in NHs, were peer-reviewed, and published in English. Quality of the
studies was assessed using the Newcastle-Ottawa Scale.
Results

Screening of 1,930 abstracts yielded 149 papers that were evaluated for eligibility. Of the
18 articles, representing 16 distinct studies, that met review criteria, 12 evaluated the timing of
advance directives. There was variation in the timing of GOC discussions and compared to

discussions that occurred within a month of death, earlier discussions (e.g., at the time of facility
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admission) were associated with lower rates of hospitalization at the EOL and lower health care
Ccosts.
Conclusions and Implications

The timing of GOC discussions in NHs varies and evidence suggests that late discussions
are associated with poorer EOL outcomes. The benefits of goal-concordant care may be
enhanced by earlier and more frequent discussions. Future studies should examine the optimal

timing for GOC discussions in the NH population.

2.2 Introduction

In the United States (US), more than 15,600 nursing homes (NHs) provide long-term care
to more than 1.3 million elderly adults. About 40% of NH residents have advanced illnesses, and
prior to the pandemic, more than 27% of all deaths in those 65 years or older occurred in NHs,
making high-quality end-of-life (EOL) care critical for this population (Cronin & Evans, 2022;
Das Gupta et al., 2021; Veronese et al., 2021). During the COVID-19 pandemic, the importance
of good EOL care in NHs increased (Auriemma et al., 2020) and it is likely that some broad-
based changes have occurred, exemplified by a five-fold increase in the rate of advance directive
(AD) completion since the start of the pandemic (Auriemma et al., 2020). However, the
outcomes associated with EOL care in NHs continue to be viewed as suboptimal (Towsley et al.,
2015). For instance, up to 70% of NH residents experience potentially avoidable hospitalizations
during the last 30 days of life (K. Allers et al., 2019).

A goals of care (GOC) discussion involving a person with chronic illness, or a surrogate
if the person lacks decisional capacity, clarifies care preferences and may include advance care
planning (ACP) (Bernacki & Block, 2014). ACP can provide clearly documented ADs, such as a

living will, designation of a power of attorney for health decisions, or a physician's order
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defining the types of interventions preferred for EOL care. In countries where ACP and ADs
may not be widely accepted, due to cultural or legal factors, GOC discussions can still take place
within customary practice (Horn, 2014; Veshi & Neitzke, 2015). These discussions, as
formalized in ADs, should respect patient and family values, aiding healthcare professionals in
treatment decisions. Establishing ADs through GOC discussions can lead to improved EOL
outcomes, (Bernacki & Block, 2014) including avoidance of unwanted therapies and alignment
with palliative care (Gonella, Basso, et al., 2019; Smith-Howell et al., 2016). This review adopts
a 'universal perspective' on documenting care preferences, primarily informed by ACP
discussions. AD legality varies, and consent may be necessary for treatments (Horn, 2014; Veshi
& Neitzke, 2015). Therefore, our focus is on documenting GOC preferences through ACP
discussions, which can subsequently inform consent conversations and decision-making. This
approach enhances the broad applicability of our findings, despite varying legal and cultural
contexts affecting ADs.

The extent to which GOC discussions positively affect EOL outcomes may be influenced
by the timing of the discussions. This timing varies widely. Some NH residents, or their
surrogates, discuss care preferences at the time of NH admission, whereas others have no GOC
discussions until dying is imminent (M. C. van Soest-Poortvliet et al., 2015). It is possible that
earlier GOC discussions associate with better EOL outcomes by encouraging goal-concordant
care. Earlier discussions may allow sufficient time to understand the resident's condition,
prognosis, and treatment options, and facilitate effective ACP (Gonella, Campagna, et al., 2019).
These considerations have led some experts to recommend that GOC discussions occur early and

be revisited regularly (Gonella, Basso, et al., 2019; Sullivan et al., 2022).
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The optimal timing of GOC discussions in NHs has received limited empirical attention
(Glajchen et al., 2022). A systematic review was undertaken to 1) summarize current information
on the timing of GOC discussions in NHs and 2) clarify the association between this timing and

EOL care outcomes among NH residents.

2.3 Methods

This systematic review was conducted in accordance with the Preferred Reporting Items
for Systematic reviews and Meta Analyses (PRISMA) guidelines (Page et al., 2021) (See
Appendix B). A priori protocol was registered in PROSPERO (See Appendix C;
CRD42021246498).
Data Sources and Search Strategy

Studies were identified using three electronic databases (i.e., PubMed, Embase, and
Cumulative Index of Nursing and Allied Health). The search strategy was developed in
collaboration with the Columbia University School of Nursing Informationist. The search terms
included keywords related to: 1) NHs, 2) GOC discussions, 3) EOL care, and 4) timing. The full
search strategy is available in Appendix D.
Eligibility Criteria

This review included peer-reviewed observational studies that were published from
January 2000 to September 2022. The inclusion criteria were: 1) study populations of NH
residents > age 60 or NH personnel; 2) NH setting (defined as a long-term care facility); and 3)
measured time frame of GOC discussions. We excluded studies that were: 1) written in non-

English languages, 2) qualitative studies, 3) clinical trials, or 4) non-peer reviewed.
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Study Selection

At least two authors (JK, AT, LVE) screened titles and abstracts independently the using
Covidence software program.(Veritas Health Innovation) The full text of screened articles was
reviewed by at least two authors independently (JK, AT, LVE). Any conflicts were resolved by
discussions through meetings to reach consensus (JK, AT, LVE, PS, LD).
Data Extraction and Synthesis

Items for data extraction were documented prior to the review process in PROSPERO.
All authors participated in discussions to develop the data extraction tool. Extracted data
included study design, objectives, characteristics of study populations, setting, GOC discussion
measures, GOC discussions timing measures, outcomes measured, and study limitations. We
synthesized data narratively by identifying common themes found across the studies. The large
heterogeneity in study methodologies (timing measures, types of GOC discussions, and outcome
measures) rendered quantitative analysis of the data impractical.
Quality Appraisal

Cohort study quality was assessed using the non-modified Newcastle-Ottawa Scale
(NOS) (Wells et al., 2014). Cross-sectional study quality was assessed with the modified NOS
Scale, which has been used in multiple previous systematic reviews (Mackey et al., 2021,
Moskalewicz & Oremus, 2020; Yuan et al., 2019). The NOS scale was then categorized as
“poor”, “fair”, or “good” quality using the Agency for Healthcare Research and Quality (AHRQ)
threshold (Mackey et al., 2021; Moskalewicz & Oremus, 2020; Yuan et al., 2019). The modified

NOS scale and AHRQ rating system are in Appendix E.
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2.4 Results

Study Selection

A total of 2,492 articles were identified. After removing 562 duplicates, we screened
1,930 titles and abstracts. There were 1,781 articles that did not meet the inclusion criteria and
were excluded. We reviewed 149 full text articles, and 18 articles from 16 studies were included
in the final review. The most common reasons for exclusion were: the timing of the GOC
discussion was not measured (n = 68), the full text was unavailable for review (n = 23), and an
observational design was not utilized (n = 20), see Figure 2.1.
Quality of Studies

Of the 16 included studies, 12 (14 articles in total) were cohort (Andreasen et al., 2019;
A. C. Araw et al., 2014; Bouwstra et al., 2015; Brink, 2014; Hold et al., 2019; Konttila et al.,
2020; Lamberg et al., 2005; McAuley et al., 2006; Susan C. Miller et al., 2017; Paque et al.,
2019; ten Koppel et al., 2019; Tsai et al., 2017; Mirjam C van Soest-Poortvliet et al., 2015; van
Soest-Poortvliet et al., 2014) and four were cross-sectional (Hickman et al., 2018; Johnson &
Bott, 2016; Aluem Tark et al., 2020; Wenger et al., 2013). Among the cohort studies, 11 articles
were rated as good quality (Andreasen et al., 2019; Bouwstra et al., 2015; Brink, 2014; Konttila
et al., 2020; Lamberg et al., 2005; Susan C. Miller et al., 2017; Paque et al., 2019; ten Koppel et
al., 2019), and 3 as poor quality (A. C. Araw et al., 2014; Hold et al., 2019; McAuley et al.,
2006). The 4 cross-sectional studies were all rated as poor quality. All studies rated as poor
quality had a lack of comparability (i.e., did not control for confounding factors in the study
design or analysis). However, we included all studies in this review since our purpose was to
describe the current descriptive status of the timing of GOC discussions. Detailed quality ratings

for each study are in Table 2.1.
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Study Characteristics

Of the 16 included studies, two articles (11.1%) were reported before 2010 (Lamberg et
al., 2005; McAuley et al., 2006), six (33.3%) were reported between 2010 and 2015 (Anna
Clarissa Araw et al., 2014; Bouwstra et al., 2015; Brink, 2014, van Soest-Poortvliet et al., 2014;
M. C. van Soest-Poortvliet et al., 2015; Wenger et al., 2013), and 10 (55.6%) were reported after
2016. About half of the studies were conducted in the US (n = 9; 56%) (A. C. Araw et al., 2014;
Hickman et al., 2018; Hold et al., 2019; Johnson & Bott, 2016; Lamberg et al., 2005; McAuley et
al., 2006; Susan C. Miller et al., 2017; Aluem Tark et al., 2020; Wenger et al., 2013), 5 (31%) in
European countries (Andreasen et al., 2019; Bouwstra et al., 2015; Konttila et al., 2020; Paque et
al., 2019; ten Koppel et al., 2019; Mirjam C van Soest-Poortvliet et al., 2015; van Soest-
Poortvliet et al., 2014), and 2 (13%) in Taiwan (Tsai et al., 2017) and Canada (Brink, 2014),
respectively (Table 2.2). Of the 9 US studies, most used regional data (e.g., state-level data; n =
7;77.8%) (A. C. Araw et al., 2014; Hickman et al., 2018; Hold et al., 2019; Johnson & Bott,
2016; Lamberg et al., 2005; Susan C. Miller et al., 2017; Wenger et al., 2013), and 2 (22.2%)
used national data (McAuley et al., 2006; Aluem Tark et al., 2020). Of the 5 European studies, 2
(40%) were from the Netherlands (Bouwstra et al., 2015; Mirjam C van Soest-Poortvliet et al.,
2015; van Soest-Poortvliet et al., 2014), one each in Belgium (Paque et al., 2019) and in Finland
(Konttila et al., 2020) and one presented data from multiple European countries (reported in two
articles) (Andreasen et al., 2019; ten Koppel et al., 2019).

Most articles (n = 14; 77.8%) sampled NH residents (Andreasen et al., 2019; A. C. Araw
et al., 2014; Bouwstra et al., 2015; Brink, 2014; Hold et al., 2019; Konttila et al., 2020; Lamberg
et al., 2005; McAuley et al., 2006; Susan C. Miller et al., 2017; Paque et al., 2019; ten Koppel et

al., 2019; Tsai et al., 2017; Mirjam C van Soest-Poortvliet et al., 2015; van Soest-Poortvliet et
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al., 2014), 4 (22.2%) sampled NH personnel (e.g., staff) (Hickman et al., 2018; Johnson & Bott,
2016; Aluem Tark et al., 2020; Wenger et al., 2013). Of the 14 articles of residents, the sample
size ranged from 149 (Hold et al., 2019) to 112,746 (Brink, 2014). One study that did not report
sample size analyzed national data and likely had a very large sample (McAuley et al., 2006).
Some studies that included NH residents described the sample by mean age (A. C. Araw et al.,
2014; Bouwstra et al., 2015; Brink, 2014; Konttila et al., 2020; Paque et al., 2019; Tsai et al.,
2017; Mirjam C van Soest-Poortvliet et al., 2015; van Soest-Poortvliet et al., 2014) (range 70
(Tsai et al., 2017) to 86 (Konttila et al., 2020) years) and sex (proportion of females range 49
(Tsai et al., 2017) to 85% (Hold et al., 2019)). Seven articles included deceased residents
(Andreasen et al., 2019; Konttila et al., 2020; Lamberg et al., 2005; Susan C. Miller et al., 2017;
ten Koppel et al., 2019; Mirjam C van Soest-Poortvliet et al., 2015; van Soest-Poortvliet et al.,
2014), and 5 included residents diagnosed with dementia (Konttila et al., 2020; Lamberg et al.,
2005; Susan C. Miller et al., 2017; Mirjam C van Soest-Poortvliet et al., 2015; van Soest-
Poortvliet et al., 2014). One study included residents in a rural NH setting (Hold et al., 2019).

Of the 4 articles sampling NH personnel, sample sizes ranged from 238 (Wenger et al.,
2013) to 2,191 (Johnson & Bott, 2016). These articles surveyed staff responsible for ACP
discussions (Hickman et al., 2018) such as those providing direct care (Johnson & Bott, 2016),
nurse directors (Aluem Tark et al., 2020), or administrators (Wenger et al., 2013).
Timing of Goals of Care Discussions

Table 2.3 summarizes the results. Among the 18 included reports, GOC discussions were
measured in terms of 1) ACP discussion or AD completion (n = 12; 66.7%) (Andreasen et al.,
2019; Brink, 2014; Lamberg et al., 2005; McAuley et al., 2006; Tsai et al., 2017); 2)

communication about care preferences (n = 4; 22.2%) (Johnson & Bott, 2016; Susan C. Miller et
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al., 2017; Aluem Tark et al., 2020; van Soest-Poortvliet et al., 2014); or 3) provision of palliative
care or comfort care (n = 2; 11.1%) (ten Koppel et al., 2019; Mirjam C van Soest-Poortvliet et
al., 2015). Methods included surveys (n = 8; 44.5%) (Andreasen et al., 2019; Hickman et al.,
2018; Johnson & Bott, 2016; Aluem Tark et al., 2020; ten Koppel et al., 2019; Mirjam C van
Soest-Poortvliet et al., 2015; van Soest-Poortvliet et al., 2014; Wenger et al., 2013), medical
record review (n = 7; 38.9%) (A. C. Araw et al., 2014; Bouwstra et al., 2015; Hold et al., 2019;
Lamberg et al., 2005; Susan C. Miller et al., 2017; Paque et al., 2019; Tsai et al., 2017), or
review of items in the Minimum Data Set (n = 3; 16.7%) (Brink, 2014; Konttila et al., 2020;
McAuley et al., 2006). The time interval between NH admission and a GOC discussion was
measured in days (n = 8; 57.1%) (A. C. Araw et al., 2014; Bouwstra et al., 2015; Hold et al.,
2019; Lamberg et al., 2005; Susan C. Miller et al., 2017; ten Koppel et al., 2019; Tsai et al.,
2017; Wenger et al., 2013), weeks (n = 2; 14.3%) (Mirjam C van Soest-Poortvliet et al., 2015;
van Soest-Poortvliet et al., 2014), months (n = 2; 14.3%) (Brink, 2014; McAuley et al., 2006),
and years (n = 2; 14.3%) (Konttila et al., 2020; Paque et al., 2019), or in terms of specified
events (e.g., on admission/during care plan meetings/following an event/when the condition
changes; n = 3; 16.7%) (Hickman et al., 2018; Johnson & Bott, 2016; Aluem Tark et al., 2020);
and residents’ capacity to state their wishes at the time of admission (n = 1; 5.6%) (Andreasen et
al., 2019).
ACP discussion or AD completion

The timing of AD completion was examined in 5 studies (Andreasen et al., 2019; Brink,
2014; Lamberg et al., 2005; McAuley et al., 2006; Tsai et al., 2017). Two studies measured any
type of ADs (Andreasen et al., 2019; McAuley et al., 2006). A European study found that

residents who could express their preferences at NH admission were likely to complete ADs on
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admission (Andreasen et al., 2019). A study of US NHs observed that the prevalence of AD
completion at admission, and 12 months later, was 45.3% and 59.5%, respectively, in 2000; and
44.5% and 62.7%, respectively, in 2004, and that family members were more likely to make
EOL decisions at the 12-month follow-up (McAuley et al., 2006).

Two studies measured do-not-resuscitate (DNR) orders (Brink, 2014; Tsai et al., 2017). A
Canadian study found that DNR orders at NH admission were more common when residents
were older, had family members, and had limited prognosis (six months or less) and that DNR
orders at a three-month follow-up assessment were more common among residents admitted
from home and those who were older and had more severe physical and cognitive impairment
(Brink, 2014). A study from Taiwan observed that the mean time between admission and
completion of a DNR order was 840.65 days (SD=1168.89, range 04,848 days, median=159);
and, DNR completion was more common after hospitalization (Tsai et al., 2017).

A study of US NHs found that about 84% of NH residents had a do not hospitalize
(DNH) order at the time of death, about 40% had a DNH order during the last 30 days of life,
and about 34% had it 180 days before death (Lamberg et al., 2005). Having a DNH order was
associated with older age, having a surrogate decision maker other than the resident’s adult child,
and having eating problems.

Five studies measured the timing of Medical Orders for Life-Sustaining Treatment
(MOLST) completion (A. C. Araw et al., 2014; Bouwstra et al., 2015; Hickman et al., 2018;
Hold et al., 2019; Wenger et al., 2013). The median time from NH admission to MOLST
completion ranged from 1 day (Bouwstra et al., 2015) (Netherlands) to 48 days (A. C. Araw et
al., 2014) (US). Most NH residents had the MOLST completed on admission (Hickman et al.,

2018) or within 7 to 10 days thereafter (Bouwstra et al., 2015; Hold et al., 2019). In one US
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study, the median time from NH admission to MOLST completion varied by race (white: 21
days vs. other: 229 days) (A. C. Araw et al., 2014). A study from Indiana observed that about
14% of NH staff reported that the MOLST discussion occurred after a decline or change in
functional status (Hickman et al., 2018), and about half of the residents in a California study
completed the MOLST after NH admission (Wenger et al., 2013). In a rural NH, about 12% of
residents completed the MOLST 100 or more days after admission (Hold et al., 2019).

The rate of ACP discussions was examined in two studies (Konttila et al., 2020; Paque et
al., 2019). In Belgium, about 22% of NH residents had ACP initiated at admission, 21% after
one year, and 19% after two years; 38% had no ACP discussions (Paque et al., 2019). ACP was
initiated for about 23% of residents without dementia and only 16% of those with dementia
(p=0.003) (Paque et al., 2019). A Finnish study observed that the prevalence of ACP completion
doubled between 2004-2009 and 2010-2013, and the timing of ACP completion was

significantly earlier in 2010-2013 compared to 2004-2009 (Konttila et al., 2020).

Communications About Care Preferences

In 4 studies, researchers measured the timing of communications about care preferences
with NH residents and families (Johnson & Bott, 2016; Susan C. Miller et al., 2017; Aluem Tark
et al., 2020; van Soest-Poortvliet et al., 2014). One Dutch study reported that about 65% of
families had discussions about their personal care preferences with their care providers, and
about 86% had these conversations within 8 weeks after admission (van Soest-Poortvliet et al.,
2014). In one US study, NH staff indicated that communications about death and dying should
occur when residents are at the EOL (75%) and when families express a desire for these
discussions (75%) (Johnson & Bott, 2016). In another US study, NH staff reported that

communication about care preferences for infection management were more likely after a
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clinical change in the resident’s health condition, such as fever or an event like aspiration

(Aluem Tark et al., 2020).

Provision of Palliative Care or Comfort Care

A US study evaluating the timing of palliative care consultations reported that earlier
consultations (31-180 days before death) were associated with younger age, less cognitive
impairment, and worsening cognition or a decrease in activities of daily living (Susan C. Miller
et al., 2017). Late consultations (1-30 days before death) were associated with older age, being
female, and short-term NH stays (<90 days) (Susan C. Miller et al., 2017). A study of six
European countries noted that the median time to initiate palliative care was two weeks before
death (ten Koppel et al., 2019) and that earlier referrals were associated with GOC discussions
(geometric mean ratio 1.36; 95% CI 1.08, 1.70) (ten Koppel et al., 2019). One Netherlands study
observed that about 61% of residents had comfort care as their main goal, about 89% of these
residents had this goal established at EOL, and about 18% of those who died did not have any

goals established (Mirjam C van Soest-Poortvliet et al., 2015).

Outcomes Related to Timing of Goals of Care Discussions

Six studies investigated outcomes related to GOC discussions (A. C. Araw et al., 2014;
Konttila et al., 2020; Susan C. Miller et al., 2017; Tsai et al., 2017; Mirjam C van Soest-
Poortvliet et al., 2015; van Soest-Poortvliet et al., 2014). One US study observed that about 87%
of residents with a MOLST had their EOL wishes honored; goal concordance was not assessed
for those without a MOLST (A. C. Araw et al., 2014). The timing of MOLST completion was
not associated with differences in EOL outcomes in a Finnish study (Konttila et al., 2020). A
Taiwanese study showed that differences in mortality between residents with and without DNR

orders (unadjusted hazard ratio 2.03; 95% CI 1.10, 3.98) became nonsignificant when adjusted
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for age (Tsai et al., 2017). In a US study of residents with dementia, earlier palliative care
consultations were associated with a 13.2% lower rate of hospitalization in the last week of life,
and 18.4% fewer burdensome transitions before death (e.g., hospital/hospice admission 3 days
before death) (Susan C. Miller et al., 2017); these differences were not found in the group with
later palliative care consultations (1-30 days before death). The latter study also observed lower
health care expenses in the last 7 days of life, but not the last month of life, in the group with
earlier palliative care consultations (Susan C. Miller et al., 2017).

A Dutch study noted that 86.3% of initial ACP discussions in NHs occurred within 8
weeks of NH admission and that 69.8% of families perceived that this timing was appropriate;
8.0% reported that the timing was “too early” and 4.7% described it as “too late” (van Soest-
Poortvliet et al., 2014). Families and residents were more likely to establish a comfort care goal
when they were satisfied with the ACP discussions (van Soest-Poortvliet et al., 2014). Also,
when a comfort care goal was established shortly after the admission, families of residents were
more satisfied with EOL care (adjusted b: 4.5; 95% CI: 2.8, 6.3) (Mirjam C van Soest-Poortvliet
et al., 2015). However, quality of dying was not associated with the comfort care goal and its
timing (Mirjam C van Soest-Poortvliet et al., 2015).

2.5 Discussion

A review of 12 cohort studies (Andreasen et al., 2019; A. C. Araw et al., 2014; Bouwstra
et al., 2015; Brink, 2014; Hold et al., 2019; Konttila et al., 2020; Lamberg et al., 2005; McAuley
et al., 2006; Susan C. Miller et al., 2017; Paque et al., 2019; ten Koppel et al., 2019; Tsai et al.,
2017; Mirjam C van Soest-Poortvliet et al., 2015; van Soest-Poortvliet et al., 2014) and 4 cross-
sectional studies (Hickman et al., 2018; Johnson & Bott, 2016; Aluem Tark et al., 2020; Wenger

et al., 2013), meeting the current synthesis criteria, confirms varied timing of GOC discussions
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among NH residents. Typically, earlier discussions and those linked with AD completion are
more prevalent among residents with decisional capacity or those in decline (Andreasen et al.,
2019). In the US, most NH residents acquire DNH orders prior to death, but some receive them
within the last 30 days of life (Lamberg et al., 2005). In Taiwan, DNR orders were usually
completed over a span of more than 2 years, often after hospitalizations (Tsai et al., 2017).
Belgium NHs tended to delay ACP discussions, particularly for residents with dementia, and
these discussions usually occurred after disease severity worsened or life-threatening events
(Johnson & Bott, 2016; Aluem Tark et al., 2020). The implementation of palliative care and
comfort care often was delayed (ten Koppel et al., 2019; Mirjam C van Soest-Poortvliet et al.,
2015), but when GOC discussions occurred, care was initiated earlier (ten Koppel et al., 2019).
These findings underscore significant variability in the timing of GOC discussions in NH
populations.

Up to 90% of NH residents and families chose comfort as the primary GOC, which may
not be consistent with hospitalization at the EOL (K. Allers et al., 2019). Hospitalization may
result in rapid cognitive and functional decline (Gracner et al., 2021; Griffith et al., 2020) and
risks the hospital death that the resident seeks to avoid (Ernecoff et al., 2018). Although the
relationship between the timing of GOC discussions and EOL care outcomes has yet to be
adequately characterized, one US study found that earlier discussions are associated with lower
hospitalization rates and EOL care costs (Susan C. Miller et al., 2017). This aligns with a greater
preference to avoid hospitalizations when residents have better cognitive function. Recent
research also associated DNR and DNH orders with lower hospitalization rates (Adekpedjou et
al., 2022). Nonetheless, nonadherence to DNH orders is common, highlighting implementation

challenges (Adekpedjou et al., 2022). DNH orders can pose issues when a resident's GOC
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focuses on pain relief, and an acute problem arises (e.g., bone fracture). Clinicians must carefully
consider individual circumstances and preferences when handling DNH orders. Further studies
are needed to elucidate the relationships between GOC discussion timing/frequency and various
EOL outcomes, with the ultimate aim of achieving goal-concordant care, associated with higher
satisfaction in EOL care (Mirjam C van Soest-Poortvliet et al., 2015; van Soest-Poortvliet et al.,
2014).

Most of the reviewed studies measured the timing of events (e.g., ADs) and did not
document the use of structured or standardized communication tools. GOC discussion tools may
be useful but are seldom employed (Gonella, Basso, et al., 2019). Studies are needed to examine
the timing of GOC discussions in NHs using validated, standardized GOC discussion tools (i.e.,
that include prompts and triggers for initiating a discussion) and determine whether tools can
result in earlier discussions.

Future research should assess various factors influencing GOC discussions, including
clinician-related concerns like the time commitment, training, and clinical competence, which
may be deemed burdensome by NH staff (Bernacki & Block, 2014; Glajchen et al., 2022).
Additionally, issues pertaining to residents and caregivers, such as their comprehension of
illnesses, health literacy, access to legal support, and the alignment of surrogate decision-making
with residents' preferences, warrant investigation (Bailoor et al., 2018). To enhance the
timeliness of GOC discussions, some studies recommend systemic adjustments, like providing
financial incentives for providers, implementing collaborative care models, addressing staffing
challenges, and standardizing regulations across states (Bailoor et al., 2018; Glajchen et al.,

2022).
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Variations in GOC timing were evident among countries, potentially influenced by
national policies and practices. For instance, Finland exhibited increasing ACP completion rates
and earlier completion between 2004-2009 and 2010-2013, contrasting the US where rates
declined and completions were delayed from 2000 to 2004 (Konttila et al., 2020; McAuley et al.,
2006). Finnish law mandates GOC discussions and goal-concordant care in NHs, potentially
explaining this disparity (Konttila et al., 2020). Similarly, the Netherlands, with NH physicians
specializing in elderly care, demonstrated earlier MOLST completions than the US (Houttekier
et al., 2010; Koopmans et al., 2010). In 2016, the US Centers for Medicare and Medicaid
Services (CMS) introduced compensation for ACP discussions, resulting in a notable rise in
outpatient ACP billing from 2016 to 2019, although it remained under 7.5% across patient
subgroups (Palmer et al., 2021). A recent US review emphasized the importance of public
education on ACP, suggesting messages that dispel misconceptions, increase awareness, and
normalize EOL care (Fromme et al., 2023). Further research should investigate cross-national
differences in GOC discussions concerning policy, clinician education, resident/family attitudes,
cultural influences, and more.

This review highlights the limited data available to assess the nature, timing, and impact
of GOC discussions in NHs on EOL outcomes. Further robust observational studies are required
to empirically establish the benefits of early GOC discussions. Palliative care specialists
recommend initiating these discussions shortly after NH admission, with repetitions following
major events like hospitalization or significant changes in residents' health, and ADs updated
accordingly. While these approaches are considered best practices based on expert opinion,

there's a need for research to confirm whether systematic efforts to define and document care
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preferences and implement goal concordant care are enhanced by timely GOC discussions
conducted before residents experience physical and cognitive decline.

To promote equity in NH care, work is needed to understand the specific factors that
drive racial and ethnic disparities in the timing of MOLST completions in US NHs (A. C. Araw
et al., 2014). This finding is consistent with many prior studies of practices and outcomes
associated with NH care of advanced illness, and underscores the continuing need for research
that characterizes the contributing factors that must be addressed to establish effective and
equitable care.

Limitations

Most studies evaluated in our review measured the timing of GOC through events, such
as AD completion. These events are proxies for serious illness discussions and the lack of
specific information about the discussions themselves is a limitation of the work. Additionally,
surveys that utilize self-report data may introduce bias. Also, studies evaluated were conducted
across varied countries which differ in EOL care policies, reimbursement structures, and staffing

for NH residents and clinician training.

2.6 Conclusions and Implications
It is widely accepted that GOC discussions are important for the provision of high quality
EOL care in NHs. Although palliative care specialists endorse the value of a systematic approach
to engage patients and families in relatively early discussions, with the expectation that timely
discussions increase the likelihood of goal concordant care and better EOL outcomes, the timing
of GOC discussions is largely delayed and varied across NHs. Studies are needed to provide
additional evidence about the impact of GOC discussions, including their characteristics,

triggers, timing, and impact on patient and family satisfaction levels. Our group and others have
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developed communication tools to facilitate these discussions with ambulatory populations
(Dhingra et al., 2021) and more effective strategies for implementing GOC discussions in NH
settings are needed. Policymakers and educators should develop approaches to promote earlier
and effective GOC discussions for NH residents with varying backgrounds, morbidities, and

informational needs.
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Figure 2.1

PRISMA 2020 Flow Diagram
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Table 2.1

NOS with AHRQ Thresholds
Cohort Studies
Study . - NOS AHRQ
Selection Comparability Outcomes Total Rating
- . Outcome groups
Representative Selection of Ascertainmen Outcome not comparable, Assessment of  Length of Adequacy of _
ness of exposed non-exposed present at start of . Max=9
t of exposure confounding outcomes follow-up  follow-up
cohort cohort the study
controlled
Andreasen
etal. 2019 * * * * ** * * * 9 Good
tenKoppeI * * * * ** - * *
etal. 2019 8  Good
Ara‘W et * * * * - * * *
al. 2014 7 Poor
Bouwstra * - - - * - - -
etal. 2015 8 Good
Brlnk * * * * ** * * *
2014 9 Good
Hold et al. * - - - - - -
2019 - 7 Poor
Konttila et * - - - . - * -
al. 2020 9 Good
Lamberg * * * * ** * * *
et al. 2005 9 Good
MCAUIey * * * * - * * *
et al. 2006 7 Poor
M Iller et * * * * ** * * *
al. 2017 9 Good
Paque et - * * * ** * * *
al. 2019 9  Good
Tsai et al. - - - - . - * -
2017 9 Good
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VanSoest-
Poortvliet

* * * ** - * * 8 Good
etal. 2014
VanSoest-
Poortvliet * * * ** - * * 8 Good
et al. 2015
Cross-Sectional Studies*
Study . - NOS AHRQ
Selection Comparability Outcomes Total  Rating
Outcome groups Non-
Representativene . Ascertainmen _— comparable, Assessment of  Statistical _
Sample size Missing data - responden Max=9
ss of the sample t of exposure confounding outcome test ts
controlled

Hickman * - - ) - - -
etal. 2018 7 Poor
Johnson & * - - ) - - -
Bott 2016 7 Poor
Tark et al. - - - - -
2020 - - 6 Poor
Wenger et * * * - * * *
al. 2013 7 Poor

Note. AHRQ, Agency for Healthcare Research and Quality; NOS, Newcastle-Ottawa Scale;

*NOS rating for cross-sectional studies were modified based on the previous studies.
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Table 2.2

Study Characteristics of Included Studies

A\L;g?r’ S;g?gn Country Sample and Setting Megsouge [(Dlgsz;cgségijnries) Timing Measure (Data Sources) Endoﬂzcljﬁecare
Andreasen Cohort  Six European 1,384 deceased residents in ADs (European Union- The resident’s capacity of NA
etal. 2019 countries 302 LTCFs funded PACE database expressing his or her wishes at the
(Belgium, through survey) time of admission (Assessed by
Finland, the Deceased residents were the staff members)
Netherlands, predominantly in older age
Italy, Poland and female. About 69%
and United residents had decision-making
Kingdom) capacity at the time of
admission.
tenKoppel 1,298 deceased residents in Palliative care initiation ~ Number of days before death NA
etal. 2019 300 LTCFs (survey) (survey)
Age >85=55.7%
Female = 65.7%
Araw et Cohort  United States 182 residents in 2 LTCFs Medical Orders for Life- Days from admission to MOLST  The
al. 2014 Sustaining Treatment signing (chart review) interdisciplinary
Mean age = 83.4(10) (MOLST; chart review) team’s
Female = 68.7% compliance with
White = 91% documented
wishes
Bouwstra  Cohort  Netherlands 7,375 residents in 14 NHs Physician Treatment Days from admission to PTO NA
etal. 2015 Orders (PTO; digital completion (digital medical
Mean age = 78.6(10.9) medical records) records)
Female = 64.7%
Brink Cohort  Canada 112,746 NH residents DNR orders (Resident On admission; three-month NA
2014 Assessment Instrument;  follow-up (Resident Assessment

Mean age = 84.5

Canadian MDS)
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Hickman
etal. 2018

Hold et al.
2019

Johnson &
Bott 2016

Konttila et
al. 2020

Cross
section
al

Cohort

Cross
section
al

Cohort

United States

United States

United States

Finland

Female = 70%

486 staff responsible for ACP
in 535 NHs

149 residents in a rural NH

Age range = 56-101
Female = 85.1%
White = 88.1%

2,191 direct care staff in 85
NHs

Mean bed size = 89 (39-254)
Rural = 63%
For-profit = 63%

403 residents with advanced
dementia aged 65 years or
older, who died in 18 NHs

Group 1
Mean age = 86.3(7.0)
Female = 77.4%

Group 2
Mean age = 85.1(6.9)
Female = 74.3%

Physician Orders for
Scope of Treatment
(POST; survey)

Resident preference for
life-sustaining treatment
(RPLST; chart review)

Communication about
Death and Dying,
obtaining a DNR Order,
and obtaining a Hospice
Referral (survey)

ACP in the form of
PTOs (Finland MDS)
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- At time of admission

- With decline or change in status

only

- Care plan conference only

- Multiple points

- When physician decides it is
time

- Resident or family request

- When resident becomes long-
stay resident
(survey)

Number of days before signing
RPLST (chart review)

- On admission
- At the next care-plan meeting
- When he/she is at end of life
- After her physician does
- When the resident’s family
member wants to
(survey)

Years before the death (Finland
MDS)

NA

NA

NA

Symptoms,
treatments,
possible
burdensome
interventions and
inconsistencies
with the PTOs in
the last week of
life



Lamberg  Cohort

et al. 2005

McAuley  Cohort

et al. 2006

Miller et Cohort

al. 2017

Paque et Cohort

al. 2019

Tarketal. Cross

2020 section
al

Tsaietal. Cohort

2017

United States

us

United States

Belgium

United States

Taiwan

240 residents with advanced
dementia who died between
Jan 1, 2001 and Dec 31, 2003

Median age = 92
Female = 75.8%
White = 99.2%

Residents in NHs from MDS

(2000 to 2004)

203 residents with dementia in
31 NHs who died between

2006 and 2010

Earlier consultations (n = 91)

Age 85-89 = 23.1%
Male = 33.0%
Nonwhite = 7.7%

Later consultations
Age 85-89 = 17.0%
Male = 42.9%
Nonwhite = 6.3%

741 residents in 67 NHs

Mean age = 83.94 (range 65-

105)
Female = 65.7%

Nurse directors from 892 NHs

563 residents in 6 NHs

Mean age = 70.02(15.71)

DNH orders (medical
records)

ADs (MDS)

Palliative care
consultations including
GOC discussions
(medical records)

ACP (chart review)

Communication about
infection management
preferences at the end-
of-life (survey)

DNR (chart review)

37

Days before death (medical
records)

At admission vs. 12 months post-
admission (MDS)

Later vs. earlier (1-30 days and
31-180 days before death,
respectively; medical records).

At admission; 1 year; 2 year after
admission (chart review)

- On admission

- During care plan meetings

- Following an event

- When condition changes
(survey)

- Days between NH admission
and DNR signing (chart review)

NA

NA

Burdensome
transitions before
death.
Expenditure at the
end-of-life

NA

NA

Mortality



VanSoest-
Poortvliet
etal. 2014

VanSoest-
Poortvliet
etal. 2015

Wenger et
al. 2013

Cohort

Cross
section
al

Netherlands

California, US

Female = 48.67%

326 residents with dementia
who died in 28 NHs

Mean age = 83.7(6.9)
Female = 70.9%
148 residents with dementia

who died in 28 NHs

Mean age = 84.9 (6.2)
Female = 66.2%

283 NHs in California
143 community coalition areas

140 non-community coalition
areas

ACP discussions
(survey)

Establishing a comfort
care goal (survey)

Physician Orders for
Life

Sustaining Treatment
(POLST; survey)

- 8 weeks after admission

- Family was asked how they felt
about the timing (too early; at
just the right time; too late;
discussions are undesirable)
(survey)

- 8 weeks after admission
- Shortly after admission vs. no
care goal (survey)

At admission vs. 30 days after
admission (survey)

Establishment of a
comfort care goal

Family

satisfaction with
end-of-life care;
quality of dying

NA

Note. ACP, Advance Care Planning; AD, Advance Directive; DNH, Do Not Hospitalize; DNR, Do Not Resuscitate; GOC, Goals of

Care; LTCF, Long Term Care Facility; MDS, Minimum Data Set; NA, Not Applicable; NH, Nursing Home; PACE: Parliamentary

Assembly of the Council of Europe
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Table 2.3

Summary of Results

Author, Objective Results Limitations
Year
Andreasen  To examine the prevalence of AD and  About one-third of the deceased residents had written ADs (range 0-77%). Representativeness
etal. 2019  its association with sociodemographic of the sample
among deceased LTCF residents in In the multivariate multilevel analyses, capability of expressing care Having written
six European countries. preferences at the time of admission was the independent predictor for AD does not mean
written AD (aOR 3.26, 95% CI 2.26 to 4.71). In addition, residents in that there has been
LTCFs where physician was available on site were less likely have written a conversation
AD compared to those in LTCFs where physician is not available (aOR
2.86, 95% CI 1.59 to 5.23).
Araw etal.  To study the intervals between NH Median time from NH admission to MOLST signing was 48 days (95% ClI: Utilization of a
2014 admission to Medical Orders for Life- 12-119 days). Median time from admission to MOLST signing for White convenience

Bouwstra et
al. 2015

Brink 2014

Sustaining Treatment (MOLST)
completion, and between MOLST
completion to death. Also, to
determine the team’s compliance with
documented wishes.

To determine the time duration
between NH admission and Physician
Treatment Orders (PTO) completion.

To examine the prevalence of DNR
orders among LTCF residents in
Ontario, Canada.

residents was 21 days (95% CI: 10-98 days); for Others (Black, Hispanic,
and Asian residents) was 229 days (95% CI: 32-616 days). Almost one
third of White residents signed the MOLST by the first day of admission
30.3% (95% ClI: 23.9-37.9%); for Others (Black, Hispanic, and Asian
residents), this percentage was lower, at 11.8%

(95% ClI: 3.1-39.4%).

Among those who signed a MOLST, about 87% had their wishes met.

Median time between NH admission and PTO form completion was 1 day.
Most NH residents had PTOs within first week after admission.

On admission, when residents had family members, designated as end-of-
life cases (six months or less), older age, and health were related to having
DNR orders (OR 1.645; OR 2.995; OR 1.044; OR 1.079 respectively, p <
0.05).

At the three-month follow up, residents from home were less likely to have
DNR orders (OR 0.844, p < 0.05).

sample

No information on
the number of
PTOs based on
ACP discussions

The medical
records might not
have represented
the true number of
DNR orders
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Hickman et
al. 2018

Hold et al.
2019

Johnson &
Bott 2016

Konttila et
al. 2020

To assess the use of Physician Orders
for Scope of Treatment (POST) form
and associated practices in NHs

To describe use of ACP at a large,
rural LTCF

To determine when communication
about death and dying, DNR, and
hospice referral should occur

To describe changes in ACPs, and
related end-of-life care outcomes
among NH residents who died
between 2004-2009 and 2010-2013 in
Finland

At the three-month follow up, residents were older, and whose Activities of
Daily Living (ADL) and levels of cognition were deteriorating were more
likely to have DNR orders (OR 1.041; OR 1.025; OR 1.145; respectively, p
<0.05).

NH staffs responded that POST from typically introduced to residents and
families at time of admission (68.4%), with decline or change in status only
(14.7%), care plan conference only (3.9%), multiple points (2.8%), when
physician decides it is time (2.4%), resident or family request (1.4%), and
when resident becomes long-stay resident (1.0%).

About 76.7% of residents completed the resident preference for life-
sustaining treatment (RPLST) within 10 days of admission, and 11%
completed within 100 days; 6% between 101-349 days; and 6% over 1 year
after admission.

NH staffs responded that communication about death and dying should
occur on admission (39.2%), at the next care-plan meeting (53.7%), when
he/she is at end of life (75.0%), after her physician does (60.9%), and when
the resident’s family member wants to (74.9%).

For communication about obtaining a DNR order, on admission (79.3%)
and after the doctor orders hospice or comfort care (79.1%) were the most
prevalent responses.

For communication about obtaining a hospice referral, when the physician
orders it (84.4%) was the most prevalent response.

The number of PTOs regarding forgoing antibiotics or parenteral antibiotics,
forgoing artificial nutrition or hydration or forgoing hospitalization doubled
between 2004-2009 and 2010-2013 (38.1% vs. 64.9%, p < 0.001; 40.0%
vs. 81.7%, p < 0.001; 28.1% vs. 69.5%, p < 0.001, respectively).

ACPs (PTOs) were done significantly earlier before death in 2010-2013
compared to in 2004-2009 (DNR: 3.7 years vs. 2.8 years; DNH: 0.9 years
vs. 1.6 years).

There were no significant differences in end-of-life care outcomes
(symptoms, burdensome interventions experienced by residents at the end-
of-life) between the two groups.

Social desirability
bias due to facility
level survey

Included only one
NH in a rural
county

Social desirability
bias due to facility
level survey

Included only one
Finnish city
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Lamberg et
al. 2005

McAuley et
al. 2006

Miller et al.
2017

To describe the prevalence, factors
associated with and timing of DNH
orders among residents with dementia
in Boston, US.

To examine the prevalence of ADs at
admission and 12 months after
admission from 2000 to 2004 in US.

To examine the value of palliative
care consultations for NH residents
with dementia

At the time of death, 83.8% of residents had a DNH order. About 40% of
DNH orders were written during the last 30 days of life; 34.4% were done
180 days before death.

Having a DNH order before death was related to surrogate decision maker
was not the resident’s child (aOR 4.39, 95% CI 1.52 to 12.66), eating
problems (aOR 4.17, 95% CI 1.52 to 11.47), aged 92 and older (aOR 2.78,
95% CI 1.29 to 5.96), and long-term (2 years and longer; aOR 2.34, 95% CI
1.11t0 4.93).

Residents who have any AD at admission decreased in 2000 (45.3%)
compared to 2004 (44.5%) (p < 0.0001).

Residents who have any AD at 12 months follow up increased in 2000
(59.5%) compared to 2004 (62.7%) (p < 0.0001).

Residents who remained in facilities over 12 months were more likely to
have their decisions made by family members and to have any ADs.

Residents with earlier palliative care consultations (31-180 days before
death) were younger, less cognitively impaired but worsening of
cognitive/activities of daily living change. Residents with later consultations
(1-30 days before death) were older, women, and short NH stays (< 90
days).

With earlier consultations, hospitalization rates in last 7 days (mean rate
difference -13.2%; 95% CI: -21.8%, -4.7%), 30 days of life (mean rate
difference -18.4%; 95% ClI: -28.5%, -8.4%); ER visits in last 30 days of life
(mean rate difference -11.9%; 95% CI: 20.7%, -3.1%); burdensome
transitions (mean rate difference -20.2%; 95% CI: -28.5%, -12.0%) were
lower compared to no consultations. Later consultations group had no
differences compared to no consultations.

Residents with earlier palliative care consultations had lower total Medicare
Part A expenditures in the last

7 days of life compared with controls, $2938 (95% CI $2768, $3108) vs.
$3399 (95% CI $3203, $3595); expenditures in the last 30 days of life were
not significantly different. For residents with later consultations, the
expenditures did not differ from those in controls.

Included only a
single LTCF
Population is
almost all White
Jewish limits
generalizability

NA

Palliative care

consultations may
vary across NHs
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Paque et al.

2019

Tark et al.
2020

tenKoppel
etal. 2019

Tsai et al.
2017

To describe the timing of ACP
initiation after NH admission and how
it is related with dementia and
physical health in Belgium

To describe the current status of
palliative care and infection
management at the end-of-life in NHs

To describe ACP factors related to the
timing of palliative care initiation in
LTCFs

To examine the timing between NH
admission and AD signing, factors
associated with having AD, and
association between AD signing and
mortality in Taiwan.

ACP was initiated at admission for 22% of the residents, and for 21%
postponed to year 1, for 19% to year 2. About 38% ACP was never
initiated.

ACP initiation was associated with dementia but not physical health. ACP
was initiated at admission for 16% of residents with dementia, but for 23%
of those without dementia. After 1 and 2-year follow up, ACP was initiated
for 38% and 64% for residents with dementia, but for 34% and 53% for
those without dementia. Thus, ACP initiation was postponed when residents
had dementia (p =0.003).

On average, for those who are terminally ill, residents’ or families’
preferences for infection management were more likely to be elicited
following a change in condition such as developing a fever (u=84.93, SE =
0.82) or an event such as aspiration (u = 82.29, SE = 0.88), and less likely
during care plan meetings (u = 75.83, SE = 0.98), or upon admission (1 =
72.56, SE = 1.11).

Just over half (55%-60%) of NHs almost always elicited these preferences
during a change in condition versus eliciting preferences upon admission or
care plan meetings (about 45% of all NHs).

The median time of initiating palliative care was within 2 weeks and ranged
from 0 to 410 days before death.

Palliative care was initiated significantly earlier when staff had GOC
discussions with residents compared to whom had not had GOC discussions
(geometric mean ratio 1.36, 95% CI 1.08 to 1.70).

About 28.8% had DNR completed at admission. The mean time between
admission and DNR signing was 840.65 days (2.30 years; SD = 1168.89,
range 0-4848 days, median = 159).

Among those who signed DNR, the mean time for first transfer to hospital
was 742.4 days after admission (SD = 1.75).

Residents with DNR had greater risk of death compared to those without
DNR but it was not significant when adjusted for age (unadjusted hazard
ratio 2.03; 95% CI 1.10 to 3.98; p = 0.02).

Loss of study
sample due to
death

The content and
quality of ACP
were not measured

Social desirability
bias due to facility
level survey

Low response rate

Lack of a
definition of
palliative care in
the questionnaire

Chart review may
have influenced
the reliability of
the data
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VanSoest-
Poortvliet
etal. 2014

VanSoest-
Poortvliet
etal. 2015

Wenger et
al. 2013

To examine care goals in NH
residents with dementia and factors
associated with a comfort care goal

To examine end-of-life care outcomes
associated with having a comfort care
goal

To study Physician Orders for Life
Sustaining Treatment (POLST)
implementation in California NHs

About 65% of the families responded that they had ACP discussions with a
professional, and 86.3% reported the first discussion had been within 8
weeks after admission.

Of the families who had ACP discussions, 69.8% felt the timing was just
right; 8% felt the timing was too early; 4.7% felt it was too late.

When the families were satisfied with physician communication, residents
were more likely to have a comfort care goal.

Shortly after admission, 60.8% of residents had the main care goal as
comfort. About 89% of residents had a comfort care goal at death. About
17.6% had not had care goals.

Families of residents were more satisfied with end-of-life care when a
comfort care goal was established shortly after admission (adjusted b: 4.5
95% CI: 2.8, 6.3; p < 0.05). Quality of dying was not associated with the
comfort care goal.

About 15% of the newly admitted residents over the last 30 days had a
completed POLST form.

About 54% of residents had a POLST after admission.

Family members’
subjective
opinions about the
timing of ACP
discussions

Small sample size
and suboptimal
power

One state in the
us

Low response rate
Social desirability
bias due to facility
level survey

Note. ACP, Advance Care Planning; AD, Advance Directive; Cl, Confidence Interval; DNH, Do Not Hospitalize; DNR, Do Not

Resuscitate; ER, Emergency Room; LTCF, Long Term Care Facility; NH, Nursing Home; OR, Odds Ratio; SE, Standard Error
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Chapter 3: Differences in Timely Goals of Care Discussions in

Nursing Homes for Black Residents

Manuscript has been submitted to: Journal of Palliative Medicine
3.1 Abstract

Background

In the United States, Black nursing home (NH) residents have poorer end-of-life (EOL)
care outcomes than White residents. EOL outcomes could be improved by timely goals of care
(TGOC) discussions between health providers and residents or caregivers about present or future
health care goals. However, there is limited knowledge about how the TGOC discussions varies

by race in NHs.

Objectives
Examine the association between the proportion of Black residents within NHs and

TGOC discussion outcomes.

Design
A national analysis of palliative care survey data from NHs merged with the Minimum

Dataset 3.0 and administrative data.

Setting/Subjects

892 NHs representing a weighted sample of 14,981 facilities.

Measurements
We calculated the proportion of Black residents within NHs as the exposure variable (<

2%, 2.1-15%, >15%), and an TGOC index score summarizing the timing and frequency of goals
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of care discussions from the palliative care survey (ranging from 0-18). Multivariable analyses
were conducted to evaluate the NH-level association between the TGOC index score and the

proportion of Black residents in each NH.

Results

In the multivariable analyses, the West NHs with 2.1-15% (-0.97 score; 95%CI -1.86, -
0.07; p<.05) and 15% or more Black residents (-3.86 score; 95%CI -6.62, -1.10; p<.01) showed
lower TGOC index scores compared to NHs with 2% or fewer Black residents. In the Northeast,
NHs with 2.1-15% Black residents had 1.29 lower TGOC index scores compared to NHs with

2% or fewer Black residents (95%CI -2.51, -0.07; p<.05).

Conclusions
In US NHs, the TGOC discussions varies by the proportion of Black residents.
Interventions targeting to address regional disparities and NHs serving higher proportions of

Black residents may promote more equitable EOL care.

3.2 Introduction

Nursing home (NH) settings play an integral role in end-of-life (EOL) care for residents
with serious illness (National Academies of Sciences & Medicine, 2022). In the United States
(US), over 1.3 million residents reside in approximately 15,600 NHs, with approximately 90%
who are 65 and older (Centers for Disease Control and Prevention, 2021b; Harris-Kojetin et al.,
2019). Nearly two-thirds of long-term care residents die within 12 months of admission,
highlighting the importance of NHs as crucial EOL care settings (Kelly et al., 2010). Timely
goals of care (TGOC) discussions are considered a best practice for ensuring present or future
health care that aligns with NH resident values and preferences. These discussions provide a

process for clinicians to share prognostic information, engage residents in shared decision-
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making about treatments, and foster family involvement, all of which are important for ensuring
goal-concordant EOL care (Bernacki & Block, 2014; Crighton et al., 2008; Jenerette & Mayer,
2016; Ketcher et al., 2020; Tinetti et al., 2016; Tinetti et al., 2019). Specialists in palliative care
recommend that clinicians engage NH residents and their caregivers in goals of care discussions
early (e.g., following admission) and following changes in disease severity to ensure medical
decisions honor personal preferences and values at the EOL (Boyd et al., 2019; Mitchell et al.,
2014; Tark et al., 2021; Yao et al., 2015).

Prior studies have found that goals of care discussions in NHs are often delayed until
residents experience life-threatening events, potentially leading to unwanted disease-modifying
therapies or unnecessary hospitalizations near the EOL (A. Tark, L. V. Estrada, et al., 2020).
Although these studies show that Black residents are more likely to receive poorer quality EOL
care than White residents (Estrada et al., 2021), there is limited information on whether the
timing of goals of care discussions varies by race. To address this gap in knowledge, we
examined whether the timing and frequency of goals of care discussions in US NHs differed by
the proportion of Black residents in each NH. We hypothesized that TGOC discussions in NHs
with higher proportions of Black residents would be reduced compared to those NHs with a
lower proportion of Black residents.

3.3 Methods

Approval for the study was granted by the Columbia University Irving Medical Center

Institutional Review Board (IRB-AAAU3141).
Data Sources
This analysis involved secondary from the Study of Infection Management and Palliative

Care at End-of-Life (SIMP-EL; RO1 NR013687) (Stone et al., 2019) We used 2018 SIMP-EL
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facility-level survey data that included an TGOC index completed by NHs across the country
(Stone et al., 2019). Adapted from the Palliative Care Survey (Thompson et al., 2011), items
assess how often NHs engage residents/families in goals of care discussions related to infection
management across four contextual domains: 1) on NH admission; 2) during care plan meetings;
3) when a resident’s condition changes, and 4) following a medical event. Each item is scored
on a 4-point Likert-type scale, ranging from ‘Never’ to ‘Always’.

Data files from the 2018 Long-Term Care Minimum Data Set version 3.0 (MDS 3.0),
provided by the Centers for Medicare and Medicaid Services (CMS), were merged with a public
use file from the same year, the Provider of Service (POS). The MDS is a standardized,
comprehensive dataset containing assessments of health status for all NH residents in Medicare
or Medicaid certified facilities (i.e., more than 95% of all NHs in the country) (Centers for
Diesase Control and Prevention, 2006). It includes information on resident-level
sociodemographic characteristics, such as race and ethnicity and is well validated in terms of
race group identification (Eicheldinger & Bonito, 2008) and item reliability (Saliba & Buchanan,
2012). The POS database is compiled quarterly by CMS and contains administrative, facility-
level data, including bed count, ownership status, chain affiliation, geographic region, and
provider identification number.

Study Sample

The study sample included all 892 NHs that participated in the parent survey on palliative
care service delivery (49% response rate). Eligible NHs in the parent study were randomly
selected from the Certification and Survey Provider Enhanced Reports (CASPER) data and
stratified by state, and urban and rural status. NHs were excluded from the study if they were

specialty, primarily rehabilitation, or hospital-affiliated facilities, or had a census of < 30
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residents or > 900 residents per year (the latter ensured a nationally representative sample). To
ensure the data’s applicability to a broader context, survey population weights were employed to
make the sample representative of about 15,000 NHs (Stone et al., 2019).
Description of Variables

The survey provided the primary outcome variable, the TGOC index score. We
calculated the index score based on standard scoring methods for the Palliative Care Survey
(Figure 1). Responses are summed across all items to compute a facility-level score ranging
from ‘0’ (minimum) to ‘18’ (maximum) points, with higher scores indicating earlier and more
frequent goals of care discussions. The index has face validity and was internally consistency
(Cronbach’s alpha = 0.82). The exposure variable was the proportion of Black residents,
categorized as < 2%, 2.1-15%, and > 15%. We used a 15% threshold based on the national
average proportion of NH Black residents (Harris-Kojetin et al., 2019). We controlled for
facility-level characteristics (i.e., bed count, ownership status, chain affiliation, and provider
type) and community-level characteristics, including the location (urban/rural and region) of the
NH.
Data Analysis

Data from the 2018 MDS 3.0, POS, and survey were combined, and we identified NH
residents 65 years and older in our sample using the MDS 3.0. Analyses were performed in Stata
version 17.0 (Stata Corp) (Benjamini et al., 2001; Sankoh AJ, 1997; Stata Statistical Software:
Release 15 2017). All final models were stratified by region. The threshold for statistical
significance was a two-sided p < .05.

Before conducting the statistical analyses, the data were examined for outliers and

missing variables. We then calculated weighted descriptive statistics using Pearson and Wald
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chi-square tests as appropriate. In our analytical approach, we employed Huber—White robust
standard errors, clustered at the state-level, to accommodate for the possible correlation of errors
within observations from the same NH.

First, unadjusted patterns of TGOC by concentrations of Black residents were examined.
We then estimated a multivariable linear regression model at the NH-level. Let

Y; = Bo + B1R; + BuFC; + BsCCj + &,

where Y; = TGOC discussions index score (based on the frequency and timing of the goals of
care discussions) for NH;, R; is the NH concentration of Black residents (< 2%, 2.1-15%, >

15%), FC; is a vector of facility characteristics, CC; is a vector of community characteristics, and

& is the error term.

3.4 Results

Sample Characteristics

Of the 892 NHs, after cleaning and merging data sets, our final analytic sample consisted
of 867 NH representing 15,981 NHs, representing a weighted sample of 14,981 NHs. Some
observations were dropped due to unmatched data points between datasets. Table 1 presents the
weighted descriptive characteristics of the NHs. Approximately half of the NHs in the sample
had 2% or fewer Black residents. The majority of NHs in the sample had both Medicare and
Medicaid beneficiaries, had fewer than 100 beds, were for-profit, were chain affiliated and were
in urban areas. NHSs located in the South region had the highest proportion of facilities with
Black residents, accounting for 55.9% of NHs with more than 15% Black residents. The mean
TGOC index score, ranging from 0 to 18, was 13.4 (SD = 5.0). Regionally, NHs in the West had
the highest mean TGOC index score (14.6, SD = 3.8), while those in the Midwest had the lowest

mean TGOC index score (12.6, SD =5.4).
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In the unadjusted analyses across all regions, NHs with more than 15% Black residents
experienced a non-significant decrease in TGOC index scores by 0.61 points compared to those
with 2% or fewer Black residents. NHs with 2.1-15% Black residents generally showed no
significant differences in TGOC discussions compared to the reference group across most
regions, except for the West where NHs with 2.1-15% Black residents experienced a reduction in
TGOC index scores by 0.86 points (95% CI [-1.61, 0.11], p < .05).

In the adjusted analyses, the overall trends mirrored those observed in the unadjusted
analyses, with the model that included all regions showing non-significant results. Specifically,
NHs with more than 15% Black residents showed a decrease in TGOC index scores by 0.91
points compared to NHs with 2% or fewer Black residents, but this difference did not reach
statistical significance (95% CI [-2.39, 0.56]). However, in the West, NHs with more than 15%
Black residents experienced a significant reduction in TGOC index scores by 3.86 points (95%
CI [-6.62, -1.10], p < 0.01) compared to NHs with 2% or fewer Black residents. For NHs with
2.1-15% Black residents, the results were largely non-significant across all regions, with the
exception of a decrease in the Northeast and West by 1.29 points (95% CI [-2.51, -0.07], p <
0.05) and 0.97 points (95% CI [-1.86, -0.07], p < 0.05) compared to the reference group,
respectively.

3.5 Discussion

In this national analysis of NHs across the US, we calculated an index score that
measured the timing and frequency of goals of care discussions and found that in some regions,
NHs with higher proportions of Black residents had significantly lower TGOC index scores
compared to NHs with lower proportions of Black residents. These trends were consistent across

most regions of the US. These findings are potentially important because they suggest that Black
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individuals are less likely to be engaged in timely and personalized discussions about their
preferences for healthcare towards the EOL than White individuals. This disparity persisted even
after controlling for facility- and community-level characteristics, underscoring the systemic
nature of these inequities.

The lower TGOC index scores observed in NHs with higher percentages of Black
residents may reflect broader systemic issues, including institutional racism and implicit biases
in healthcare delivery, or other potentially important facility-level differences, such as the
proportion of seriously ill NH residents, limited NH staffing levels or resources, and regional
poverty level. Our findings align with previous research indicating that Black patients are less
likely to engage in advance care planning conversations and are more likely to receive lower
quality EOL care compared to their White counterparts (Estrada et al., 2021). For instance, one
study conducted in two New York City NHs highlighted a difference in the time from admission
to completion of the medical orders for life-sustaining treatment (MOLST)—21 days for White
residents versus 229 days for residents of other racial and ethnic groups, including Black and
Hispanic residents (A. C. Araw et al., 2014).

The significant regional variations observed in our analysis further highlight the
complexity of these disparities, suggesting that local cultural, socioeconomic, and healthcare
system factors also play a crucial role. Our results not only affirm the critical role of race in
influencing the TGOC discussions, but mirror prior data indicating that NHs with greater
numbers of Black residents tend to experience higher rates of COVID-19 cases and fatalities
(Travers et al., 2021). This disparity is further exacerbated by regional differences, thereby
deepening racial inequities. The regional disparities suggest that the challenges faced by Black

residents in NHs may be modified by local factors (Travers et al., 2021).
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Our findings mirror prior reports of disparate EOL care within NHSs, findings which
cannot be attributed to a single factor and may highlight the need for multilevel strategies. After
adjusting for facility- and community-level characteristics in our models, differences in TGOC
discussions persisted. Studies have documented that patient/family, system, and clinician factors
may serve as barriers and facilitators to effective TGOC discussions and completion of advance
directives. For example, limited clinician education and training in having TGOC discussions is
common and patients and families often report these conversations are delayed or limited. Early
and regular goals of care discussions may help prevent unwanted disease-modifying therapies or
unnecessary interventions towards the EOL, such as avoidable hospitalizations, thereby
improving quality of life and care costs (S. C. Miller et al., 2017).

Studies have identified the need for targeted interventions aimed at improving the
frequency and timeliness of goals of care discussions in NHs serving higher proportions of Black
residents. Such interventions could include training programs for healthcare providers on cultural
competency and implicit bias, as well as policies to promote more inclusive and equitable
advance care planning processes. More broadly, the disparities observed underscore the
importance of engaging with underserved communities to understand and address the barriers to
advance care planning faced by Black residents and their families. Efforts to enhance
communication and trust between healthcare providers and residents/families are critical in
ensuring that care aligns with the preferences and values of all individuals, regardless of racial,
ethnic or cultural background.

Limitations
The limitations of our study include the use of secondary facility-level data and the

potential for unmeasured confounding factors that could influence TGOC discussions, such as
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the proportion of residents with advanced illness, limited prognosis, or poor social support. The
cross-sectional design limits our ability to infer causality and the study’s survey data were self-
reported by NH administration, which could introduce bias. Our assessment was limited to
structural factors related to TGOC discussions and actual information from residents’ medical
records on advance care planning and advance directives was not available. Future research
should focus on EOL-related decisions and outcomes using a health equity lens to examine
individual preferences and cultural influences consistent with residents’ values and goals.
Notwithstanding these limitations, our study contributes valuable and novel evidence to the

ongoing efforts to understand and address disparities in palliative and EOL care in NHs.

3.6 Conclusion
In this national study of NHs, we found disparities in the timing and frequency of goals
of care discussions. Addressing these disparities may require a multifaceted approach,
encompassing both systemic changes in healthcare delivery and targeted interventions at the
facility-level. Future research should focus on developing and evaluating strategies to improve
TGOC discussions in diverse care settings, ultimately ensuring that all individuals receive high-

quality, culturally competent, and goal-concordant care at the EOL.
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Figure 3.1

TGOC Index and Weighted Score

TGOC Index

Scoring

Never

Sometimes

Often

Always

How often does your facility elicit residents’/families’ preferences for infection management
(such as antibiotic use) for terminally ill residents in the following situations:

1) On admission

0

4

5

6

2) During care plan
meetings

0

3

4

5

3) When a
resident’s condition
changes, such as
developing a fever

4) Following an
event such as an
aspiration

Note:

Abbreviation: TGOC, timely goals of care;
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Table 3.1

Nursing home characteristics (unweighted N = 867, weighted N = 14,981)

Concentration of Black residents

All NHs

<2%

2.1-15%

> 15%

p
Weighted (%)*
All NHs 100 50.5 35.9 13.6 <0.001
Northeast 18.0 18.6 16.4 19.9
Midwest 35.1 47.5 23.8 18.8
South 33.6 17.6 47.7 55.9
West 13.3 16.3 12.1 5.4 <0.001
Timely Goals of Care Index
Weighted mean (SD)
All NHs 13.4 (5.0) 13.5 (4.9) 13.4 (5.2) 129 (5.1) 0.57
Northeast 14.2 (4.5) 14.9 (4.0) 14.0 (4.5) 12.4 (5.7) 0.07
Midwest 12.6 (5.4) 12.5 (5.3) 12.6 (5.7) 13.4 (4.8) 0.69
South 133(5.2) 134(49) 134(55) 129(5.1) 0.84
West 14.6 (3.8) 15.0 (3.8) 14.2 (3.9) 13.2 (4.9) 0.41
NH characteristics (%)*
Bed size
0-100 50.7 65.5 37.0 32.2
101-200 44.0 32.7 56.1 54.2
>200 5.3 1.8 6.9 13.6 <0.001
Ownership
For-profit 70.2 60.5 76.9 88.5
Not-for-profit 235 31.8 17.1 9.7
Government 6.3 1.7 6.0 1.8 <0.001
Provider type
Medicare only 3.0 3.6 2.1 2.8
Medicaid only 1.9 3.6 0 0.4
Medicare & Medicaid 95.1 92.8 97.9 96.8 0.009
Urban/rural location
Urban 71.0 57.4 86.1 81.9
Rural 29.0 62.6 13.9 18.1 <0.001

* Values are column percents

Abbreviation: NHs, nursing homes; SD, standard deviation; Cl, confidence interval,
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Table 3.2

Unadjusted bivariate models estimating the timely goals of care discussions

Region
Variables/Coefficient .
(95% CI) All Northeast Midwest South West
Concentration of Black
residents
<2% Ref Ref Ref Ref Ref
2 1-15% -0.11 -0.87 0.15 -0.07 -0.86*
) (-0.80, 0.57) (-2.04, 0.29) (-1.81,2.12) (-1.81,1.67) (-1.61,0.11)
> 15% -0.61 -2.52 0.91 -0.54 -1.77
(-1.90, 0.68) (-5.31,0.27) (-1.20,3.02)  (-2.96, 1.87) (-4.78, 1.25)

Note: Abbreviation: Ref, reference; Cl, confidence interval;
*p<.05;
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Table 3.3

Multivariable linear regression models estimating the timely goals of care discussions

Region
Variables/Coefficient .
(95% CI) All Northeast Midwest South West
Concentration of Black
residents
<2% Ref Ref Ref Ref Ref
2 1-15% -0.44 -1.29* -0.02 -0.30 -0.97*
) (-1.32,0.44) (-251,-0.07) (-1.69,1.66) (-2.61,2.02) (-1.86, -0.07)
> 15% -0.91 -2.79 1.06 -1.03 -3.86**
(-2.39, 0.56) (-6.45, 0.87) (-1.57,3.70)  (-3.76, 1.71) (-6.62, -1.10)
Nursing home
characteristics
Bed size
<100 Ref Ref Ref Ref Ref
101-200 0.41 0.31 0.73 -0.30 0.65
(-0.27, 1.10) (-0.95, 1.56) (-0.78,2.23)  (-1.52,0.91) (-0.37, 1.68)
>200 0.01 0.44 -0.95 -1.26 1.32*
(-1.71, 1.73) (-2.21, 3.10) (-6.16,4.26)  (-7.96, 5.43) (0.03, 2.60)
Ownership
For-profit Ref Ref Ref Ref Ref
Not-for-profit -0.21 0.05 0.93 -1.73 0.01
(-1.30, 0.87) (-1.31, 1.21) (-0.42,2.28) (-4.22,0.76) (-1.29, 1.31)
Government 0.91 3.96%** 2.01* -2.75 1.95
(-0.72, 2.55) (2.77,5.16) (0.29, 3.73) (-6.49, 1.00) (-0.25, 4.15)
Chain
No Ref Ref Ref Ref Ref
Yes 0.47 0.65 -0.08 1.01 1.03
(-0.15, 1.09) (-0.36, 1.66) (-1.08,0.91) (-0.51, 2.52) (-0.31, 2.37)
Provider type
Medicare only Ref Ref Ref Ref Ref
-0.58 i 2.99 -2.29 -6.81***
Medicaid only (-3.68, 2.52) (-1.12,7.11) (-7.36, 2.78) (-9.64, -3.98)
-0.77 3.81 0.07 -2.17 -4, 12%**
Medicare & Medicaid  (-2.88, 1.35) (-0.19, 7.80) (-4.41,4.55) (-5.36, 1.03) (-6.03, -2.22)
Urban/rural location
Urban Ref Ref Ref Ref Ref
Rural -0.30 0.01 -0.68 -0.22 -0.05
(-1.01, 0.41) (-3.36. 3.39) (-1.70,0.34)  (-1.88,1.44) (-2.15, 2.04)
Region
Northeast Ref - - - -
. -1.73**
Midwest (-2.85, -0.61) - - - -
-0.94
South (-1.90, 0.03) i i i
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West

0.28

(-0.74, 1.29)

Note: Models were adjusted. Standard errors were clustered at the state-level.
Abbreviation: Ref, reference; Cl, confidence interval;

*p < .05; ** p < .01; *** p < .00L.
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Chapter 4: Association of Timely Goals of Care Discussions with

Hospitalizations Due to Infections in Nursing Homes

Manuscript to be submitted to: Journal of the American Geriatrics Society
4.1 Abstract

Background

Infections among nursing home (NH) residents are common and potentially lead to poor
end-of-life outcomes, including unnecessary, unwanted treatments and hospitalizations.
Understanding resident and family views, especially preferences for hospitalization may improve
goal-concordant care and end-of-life outcomes. This study aims to determine the association
between timely goals of care (TGOC) discussions and hospitalizations due to infections in NH

residents.

Methods

The TGOC index (range 0-18) came from a 2018 national cross-sectional survey of NHs.
Resident characteristics came from the 2018 Minimum Data Set 3.0. Hospitalizations due to
infections were identified in MedPAR. Facility and community characteristics came from
publicly available data. Multivariable logistic regression models were used to examined the
association between TGOC discussions and hospitalizations due to infections, adjusting for race
and ethnicity, as well as other resident, facility, and community characteristics.
Results

A total of 867 NHs with 988,502 resident observations were identified. Average resident
age was 82.2 years old (SD=8.8) and most were White (84.6%), female (63.9%), and widowed

(46.1%). Higher TGOC index scores were associated with lower rates of hospitalization due to
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infections (6-10: AOR = 0.80, 95% CI: 0.66-0.97, p<.05; >15: AOR =0.84, 95% CI: 0.71-0.99,
p<.05). Predictors of increased hospitalization included Black race (AOR = 1.25, 95% CI: 1.16-
1.33, p<.001), lower socioeconomic community status (AOR = 1.38, 95% ClI: 1.19-1.60,
p<.001), lower functional status (AOR = 1.38, 95% CI: 1.20-1.60, p<.001), and severe cognitive
impairment. NH chain and nonprofit ownership were associated with lower odds of

hospitalization.

Conclusions

TGOC discussions in NHs are associated with reduced hospitalization rates due to
infections, emphasizing the importance of these discussions in end-of-life care management.
Efforts to address the complexities of end-of-life care in NHs through systematic TGOC
protocols could improve the quality of life for NH residents and reduce unnecessary care at the

end-of-life.

4.2 Introduction

Nursing home (NH) residents who are approaching the end-of-life experience a high risk
of infections (Herzig et al., 2017; Montoya & Mody, 2011), making NHs critical care settings for
infection management during this period. As function declines at the end-of-life, immune
response may become compromised, leaving residents more susceptible to infections (Fu et al.,
2020; Harris-Kojetin et al., 2019; Montoya et al., 2016; Smith et al., 2008). These infections can
significantly impact the quality of life for residents and may lead to hospitalizations, which can
be inappropriate, burdensome and distressing for both residents and their families (Mitchell et
al., 2014; A. Tark, L. V. Estrada, et al., 2020).

Timely goals of care (TGOC) discussions play a crucial role in ensuring that residents’

goals and preferences for care are appropriately addressed. These discussions involve
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conversations between health care providers and residents and their families to establish and
document the goals of care, including infection management, towards the end-of-life (Bernacki
& Block, 2014; Crighton et al., 2008; Jenerette & Mayer, 2016; Ketcher et al., 2020; Tinetti et
al., 2016; Tinetti et al., 2019).

Social Determinants of Health (SDOH) include the social and environmental factors that
contribute to health care access, experiences, and outcomes. SDOH characterize the communities
in which people reside, work, and age, and include socioeconomic status, educational level,
neighborhood and physical environment, employment, and social support networks, as well as
health care access and quality (Centers for Disease Control and Prevention (CDC). ; Lewis &
Riegel, 2010; O'Conor et al., 2019; Scott et al., 2020; U.S. Department of Health and Human
Services.). Various SDOH can lead to inequitable health outcomes and affect quality of care
processes, including TGOC, potentially exacerbating the risk of unwanted or unnecessary
hospitalizations due to infections at the end-of-life (Gorges & Konetzka, 2020, 2021; Mor et al.,
2005; Travers et al., 2021; Zheng et al., 2011). Structural racism is widely documented in the
health care system and in NHs, and racially and ethnically minoritized residents have health
disparities and poorer end-of-life care outcomes, including more hospitalizations and aggressive
treatments.

Recognizing the importance of effectively managing infections in NHs at the end-of-life,
and acknowledging the salient impact of SDOH and race and ethnicity, this study aims to:
determine the association between TGOC discussions and hospitalizations due to infections in
NH residents and clarifying the impact of resident, facility, and community characteristics, with
a specific focus on the effect of race and ethnicity. Our hypotheses are that 1) residents living in

NHs with higher levels of TGOC discussions have fewer hospitalizations due to infections
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compared to NH residents living in NHs with lower levels of TGOC discussions; and 2)
hospitalizations due to infections differ by resident’s race and ethnicity, as well as other resident,
facility, and community characteristics.
4.3 Methods

This study was a retrospective cross-sectional, secondary analysis of data acquired from a
national palliative care study in US NHs. The Columbia University Irving Medical Center
Institutional Review Board approved the study (IRB-AAAU3141).
Data Sources

A national survey of NHs and five national datasets were linked including: the Study of
Infection Management and Palliative Care at End-of-Life (SIMP-EL; R01 NR013687) survey,
the 2018 Minimum Data Set 3.0 (MDS), the Provider of Service (POS) file, the American
Survey (ACS), 2018 Medicare Provider and Analysis Review (MedPAR), and NH payroll data.
For the SIMP-EL survey, NHs were randomly selected from the Certification and Survey
Provider Enhanced Reports (CASPER) data, stratified by state, and urban or rural status (Stone
etal., 2019). To maintain a sample that was nationally representative, exclusions from the parent
study included specialty NHs, those primarily providing sub-acute rehabilitation, hospital-
affiliated facilities, and any with an annual census below 30 or above 900 residents. In 2018, 892
NHs completed and returned surveys of the parent study, yielding a response rate of 49%.
Population weights were applied, rendering the sample representative of the national NH
population, which encompasses over 15,000 NHs (Stone et al., 2019). The MDS 3.0 data
contains comprehensive information on resident-level characteristics from all NHs certified by
the Centers for Medicare and Medicaid Services, which represents more than 95% of all NHs in

the country (Centers for Diesase Control and Prevention, 2006). The MDS includes various
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variables at the resident-level, such as demographics, functional status (e.g., Activities of Daily
Living [ADL]), cognitive impairment level (e.g., Cognitive Function Scale [CFS]), and race and
ethnicity. The POS database contains facility-level characteristics such as bed size, ownership,
provider type, and urban-rural regions. In addition, payroll data provides facility-level staffing
information. The ACS data includes the Social Deprivation Index (SDI) aggregated at the Zip
Code Tabulation Area level. The MedPAR data are inpatient and the NH final action stay
records include procedures, diagnosis (International Classification of Diseases [ICD] 10 codes),
diagnostic related groups, and length of stay.

Conceptual Framework and Variables

Our integrated conceptual framework (Figure 1), combined the Donabedian Model’s
(Donabedian, 1966) focus on healthcare quality dimensions (structures, processes, and
outcomes) with the Minority Access to End-of-Life Care model’s (Laguna et al., 2012), and
served as the foundation for this study’s approach and variable selection. Central to our analysis
is the examination of SDOH, which includes a wide range of factors including resident-, facility-
, and community-level characteristics. Among these, race and ethnicity are identified as key
covariates due to their significant role in shaping health outcomes and access to care, particularly
at the end-of-life (Kang & Barcelona, 2023).

The dependent variable in this study was an indicator [yes/no] for hospitalizations due to
infections in the last 90 days of life (Cai et al., 2016; Hanson et al., 2017). Infections were
identified based on ICD 10 codes in the MedPAR data. Hospitalizations were classified as due to
infection if the infection was indicated as the MedPAR admitting diagnosis code or as the

primary diagnosis (1% of 25 diagnosis codes) and was present on admission. The list of infection-
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related ICD codes and coding for hospitalizations due to infection has been developed by the
research team and used in multiple papers (Gracner et al., 2021; Harrison et al., 2021).

The main independent variable was the facility-level TGOC index from the survey.
Adapted from the Palliative Care Survey (Thompson et al., 2011), the TGOC discussions were
scored as an index, from four items where the responses across all 4 items were summed to
calculate a facility-level index ranging from O (minimum) to 18 (maximum) points (see Figure
2). Higher scores indicate more frequent and earlier engagement in TGOC discussions. The
index has face validity and was internally consistent (Cronbach’s alpha = 0.82).

Resident characteristics from MDS included race and ethnicity, age, sex as a biological
variable, and marital status. Additionally, we controlled residents’ functional status (e.g., ADL),
and level of cognitive impairment (e.g., CFS). CFS ranges from 1 (intact) to 4 (severe
impairment). ADL scores, which quantify functional independence and range from 0 (complete
independence) to 16 (total dependence), were categorized into quartiles.

Facility characteristics included bed size, ownership, provider, chain status, staffing, and
occupancy. Facility characteristics from the POS data included bed size (<50, 50-100, >100),
ownership (for-profit, nonprofit, or government-owned), provider type (Medicare, Medicaid, or
both), and chain status (part of a chain or independent). To accurately assess the impact of
nursing staff availability, we created measures of staffing hours per resident, and occupancy
rates derived from publicly available payroll data. The measures included staffing (measured by
registered nurses [RNs], director of nurses [DONs], and licensed practical nurses [LPNs] hours
per resident day and categorized by quartiles). A measure of occupancy rates was also included

(a percentage of occupied beds categorized by quartiles).
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Community characteristics from ACS included the SDI (grouped by quartiles). The SDI
incorporates key socioeconomic indicators: income level, employment status, education level,
housing conditions, family structure, vehicle availability, and language barriers. These indicators
collectively provide a nuanced understanding of the social and economic factors influencing the
effectiveness of TGOC discussions and their role in mitigating hospitalization rates (Butler et al.,
2013; Liaw et al., 2018; Phillips et al., 2016). The SDI ranges from 0-100 with higher values
indicating greater social deprivation. It is a well-validated metric of socioeconomic status that
predicts health care access and need (The Robert Graham Center, n.d.). Both variables were
included in the models to quantify the socioeconomic variation in health outcomes. Location
(rural and urban) of the NH county was derived from POS.

Study Sample

The study sample included residents with a NH stay longer than 100 days (long-term),

and older adults (> 64 years of age) in NHs who participated in the 2018 survey (Centers for

Diesase Control and Prevention, 2020b).

Data Analysis

After linking the data, descriptive statistics were examined to determine the distribution
and frequencies of the variables. Given the critical importance of race and ethnicity as predictor
of societal status within our conceptual model and their established influence on health
disparities, we conducted analyses that adjusted only for these variables (Model 1). This
approach allows us to isolate the effect of race and ethnicity on infection-related hospitalizations
in NHs, thereby providing a nuanced understanding of how the fundamental aspects of race and
ethnicity interact with the care processes (i.e., TGOC index) and the outcome (i.e.,

hospitalizations due to infections). By first focusing only on race and ethnicity, we aimed to
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understand the unique contribution to differences in TGOC and its subsequent impact on
infection-related hospitalization. Then multivariable models controlling for other SDOH were
estimated. Because the other SDOH variables are the result of the accumulation of historical
factors such as systemic racism, multivariable models were carefully specified and interpreted in
the context of these considerations (Jacoby et al., 2018). We used Stata version 17 to perform all
analyses. Two-tailed test with alpha = 0.05 was used.

To examine the hypotheses, multivariable logistic regression models at the resident-level
were estimated with standard errors clustered at the NH level to account for correlations within
NHs (Model 2).

Let Y;; = indicator [yes/no] that the it" resident in the j** NH who was hospitalized due
to infections in last 90 days of life. Probability of ¥;; is Pr (V;; = 1 p;;):

logit(pi;) = Bo + BiTGOC; + B,RE;; + B3RCi; + B4F C; + BsCC;
where 8 and a parameters are coefficients. This model includes vectors describing TGOC
discussions (TGOC) (calculated in index score) provided to resident i in NH j, and race and
ethnicity (RE), of each resident. Other resident characteristics (RC), and facility (FC), and
community (CC) characteristics are covariates. Hypotheses were examined, conditional on RE,
RC, FC, and CC by testing the null hypothesis that 8; = 0.
4.4 Results

A total of 892 NHs completed the survey (49% response rate). After merging it with
other datasets, we included 867 NHs with a total of 988,502 observations. NHs (n = 25) were
excluded from the analysis due to discrepancies in matching data points across different datasets.
The mean TGOC index across the sample was 13.6 (SD = 5.1), with the distribution showing

that 49.4% of observations fell into the highest category of TGOC index scores (15-18) (Table
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1). In Table 1, all of the variables varied across the levels of the TGOC index. The majority of
residents were White (84.6%), female (63.9%), widowed (46.1%) with an average age of 82.2
years (SD = 8.8). Furthermore, about 45.9 % of the residents were categorized as having severe
cognitive impairment (i.e., CFS score = 4). In terms of functional ability, residents exhibited a
moderate level of dependence, with ADL scores averaging at 6.4 (SD = 4.7). The majority of the
NHSs in the study had a bed size ranging between 100 and 200 (53.3%), had for-profit ownership
status (62.4%), were part of a chain (54.3%), situated in urban areas (79.4%), and accepted both
Medicare and Medicaid (97.4%). Additionally, the SDI for the communities in which these NHs
were located had an average score of 49.5 (SD = 27.3), reflecting a mid-range level of social
deprivation relative to the possible range of the index.

In the Model 1, the adjusted odds ratios (AORs) for hospitalization due to infections
showed a non-significant association with TGOC index (Table 2). Additionally, race and
ethnicity were significant predictors of hospitalization due to infections. Compared to White
residents, Black residents had a higher likelihood of hospitalization (AOR = 1.25, 95% CI: 1.16,
1.33, p <.001). Similarly, Asian residents, Native Hawaiian or Pacific Islander and Hispanic
residents had increased odds of hospitalization with AORs of 1.16 (95% CI: 1.02, 1.31, p <.05),
1.41 (95% CI: 1.07, 1.83, p < .05), and 1.19 (95% ClI: 1.08, 1.31, p < .01), respectively.

In the fully adjusted Model 2, residents in the 6-10 TGOC Index category had lower odds
of hospitalization due to infection (AOR = 0.80, 95% CI: 0.66, 0.97, p < .05) compared to the
reference group (0-5). Similarly, those in the >15 category also showed reduced odds (AOR =
0.84, 95% CI: 0.71, 0.99, p <.05). In the adjusted model, disparities in hospitalization among

racial and ethnic groups were no longer significant.
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Residents older than 75 and 85 years had lower odds of hospitalization (AOR = 0.81,
95% CI: 0.75, 0.87, p < .001; AOR =0.65, 95% CI: 0.59, 0.71, p < .001, respectively) compared
to those aged 65-75. Female residents had lower odds of hospitalization than males (AOR =
0.63, 95% CI: 0.59, 0.67, p < .001). Residents with mild, moderate, and severe impairment on
the CFS and varying levels of ADL dependence also had significant differences in
hospitalization, underscoring the influence of health status on hospitalization risks.

For the facility and community characteristics, residents in not-for-profit ownership and
government owned NHs had lower odds of hospitalization compared to residents in for-profit
and independent facilities (AOR = 0.80, 95% ClI: 0.71, 0.90, p < .001; AOR = 0.66, 95% CI:
0.51, 0.85, p < .01, respectively). Residents in chain affiliated NHs also had lower odds of
hospitalization (AOR =0.82, 95% CI: 0.74, 0.91, p < .001). Further, residents in rural facilities
exhibited slightly lower odds than their urban counterparts (AOR = 0.86, 95% CI: 0.76, 0.97, p <
.05). Finally, residents from communities with the lowest socioeconomic status (SES) had higher
odds of hospitalization (AOR = 1.38, 95% CI: 1.19, 1.60, p < .001), highlighting the impact of

social determinants on health outcomes.

4.5 Discussion
This study examined the association between TGOC discussions and hospitalizations due
to infections among NH residents, incorporating the effects of resident, facility, and community
characteristics. Consistent with our hypotheses, we found that higher levels of TGOC
discussions were significantly associated with reduced odds of hospitalization due to infections,
particularly in the highest TGOC index categories (6-10 and >15). These results underscore the
importance of TGOC discussions in effectively managing end-of-life care, especially in reducing

the burden of hospitalizations due to infections.

68



TGOC Discussions and Hospitalization

Our study builds on existing literature emphasizing the critical role of TGOC discussions
in NH settings. The significant reduction in infection-related hospitalizations with higher TGOC
index scores suggests that when NHs engage in frequent and early TGOC discussions, they are
better positioned to align care with residents’ preferences, potentially leading to more
appropriate infection management strategies that avoid unnecessary hospitalizations (Harrison et
al., 2021). This finding aligns with prior research highlighting the benefits of advanced care
planning and TGOC discussions in enhancing quality of life and reducing aggressive treatments
at the end-of-life (Bernacki & Block, 2014; Crighton et al., 2008; Jenerette & Mayer, 2016;
Ketcher et al., 2020; Tinetti et al., 2016; Tinetti et al., 2019).
Influence of Race and Ethnicity

The observation that racially and ethnically minoritized groups show higher rates of
hospitalization due to infection when models are adjusted only for race and ethnicity, but this
association becomes insignificant in fully adjusted models, can be attributed to several factors.
These factors typically involve the inclusion of variables that account for a broader range of
influences on health outcomes. Fully adjusted models often include variables related to SES,
such as income, education, and employment status, or community-level factors like the SDI.
Racially and ethnically minoritized groups often disproportionately experience lower SES
(Williams et al., 2016), which is associated with higher infection risks and hospitalization rates.
Including SES in the model may account for some of the disparities initially attributed to race or
ethnicity alone.

While race and ethnicity are important determinants of health disparities, their impact on

specific outcomes like hospitalization due to infection is interwoven with a multitude of other
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factors. Fully adjusted models that account for these factors can provide a more nuanced
understanding of health disparities, often revealing that the disparities attributed to race and
ethnicity are also deeply connected to broader social, economic, and healthcare-related

determinants (Williams et al., 2016).

Influence of Resident, Facility, and Community Characteristics

Our study found how different resident characteristics, including sex, age, marital status,
and cognitive and functional status, influence hospitalization risks. NH residents aged 75 and
older, particularly those aged 85 and above, had lower odds of hospitalization due to infections
compared to those aged 65-75. Consistent with the previous systematic review (Katharina Allers
et al., 2019), these findings suggest a protective effect of advanced age against hospitalization
for infections. Older residents may have more established and well-communicated care plans,
including advanced directives and TGOC discussions, which align their care preferences with
less aggressive interventions. These discussions often emphasize comfort and quality of life over
aggressive treatment measures that can lead to hospitalization. As a result, these residents might
receive more consistent and goal-concordant care within the NH, reducing the need for hospital
transfers (Katharina Allers et al., 2019). Specifically, our study highlighted the significant impact
of residents’ cognitive and functional statuses on hospitalization due to infections. Individuals
with intact cognitive function and higher dependency in ADLs faced increased risks of
hospitalization. The influence of CFS and ADL scores on hospitalization risks emphasizes the
need for TGOC discussions tailored to the specific needs of residents with varying levels of
cognitive and functional impairment. TGOC discussions that proactively address the care
preferences and potential infection management strategies for residents with significant

functional dependencies could play a pivotal role in mitigating the risk of hospitalizations. Such
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discussions may facilitate the implementation of personalized care plans that better align with
the residents’ health status and preferences, potentially reducing the need for hospital-based
interventions.

Facility characteristics, such as ownership type and chain affiliation, were associated
with differences in hospitalization odds. Not-for-profit ownership and chain affiliation were
linked to lower odds of hospitalization, possibly reflecting differences in resource allocation,
staffing patterns, and organizational priorities that influence the quality of care and infection
management practices. Furthermore, the observation that rural NHs had slightly lower odds of
hospitalization compared to urban ones suggests that geographical and community contexts play
a role in care practices and outcomes, possibly due to differences in healthcare access,
population health needs, and local healthcare recourses (Cyr et al., 2019; Tsui et al., 2020).

Community characteristics, particularly SES as measured by the SDI, were found to
influence hospitalization odds. Residents from lower SES communities had higher odds of
hospitalization, underscoring the impact of SDOH on NH residents' outcomes. This finding is
consistent with the growing body of research recognizing the importance of addressing social
and environmental factors in improving health outcomes and reducing disparities (Thornton et
al., 2016).

Our study highlights the indispensable role of TGOC discussions in mitigating infection-
related hospitalizations in NHSs. It also brings to light the multifaceted influences of race,
ethnicity, resident, facility, and community characteristics on these outcomes. Addressing these
complex determinants may require culturally sensitive, comprehensive strategies that go beyond

individual-level interventions to encompass broader system-level changes.
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Limitation

While this study provides valuable insights, there are limitations. The use of secondary
data and the cross-sectional design restrict our ability to infer causality. Additionally, the TGOC
index, while a novel measure of care planning engagement, may not capture all perspectives of
TGOC discussions and their implementation across different NHs. Moreover, the study does not
include direct measures of racism at any levels—individual, institutional, or structural. This
omission represents a significant limitation when seeking to understand the reasons behind racial
disparities in TGOC discussions. Without these measures, it is challenging to fully grasp the
impact of systemic racism on the observed disparities. Future research should aim to include
direct measures of racism and other relevant social determinants to better understand the
underlying causes of these disparities. Additionally, studies should focus on developing and
evaluating strategies to improve TGOC discussions and their outcomes across diverse care
settings. Qualitative research could further illuminate the mechanisms through which TGOC
discussions impact care practices and decisions.

4.6 Conclusion

Our findings affirm the pivotal role of TGOC discussions in reducing hospitalizations
due to infections among NH residents, highlighting the need for systematic integration of these
discussions into NH care practices. By acknowledging the influence of resident demographics,
facility characteristics, and community contexts, healthcare providers and policymakers can
better address the complexities of end-of-life care in NH settings. Efforts to promote equitable
and effective TGOC discussions could significantly improve the quality of life for NH residents

and reduce the burden of unnecessary hospitalizations, particularly for those at the end-of-life.
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Figure 4.1
An Integrated Conceptual Model using the Donabedian Model and Minority Access to End-of-

Life Care
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Figure 4.2

TGOC Index and Weighted Score

TGOC Index
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Table 4.1

Resident, nursing homes, and community characteristics in sample. (867 NHs, 988,502

observations)

TGOC Index
Variables All 0-5 6-10 11-15 15-18 p
TGOC Index (0-18) Mean (SD) 136 (5.1)
988,502 96,929 136,137 266,711 488,725 p<.001
N (%) (100) (9.8) (13.8) (27.0) (49.4)
Resident-level Characteristics
Race and Ethnicity n (%)*
White 836,152 79,254 115,433 221,830 419,635
(84.6) (81.8) (84.8) (83.2) (85.9)
Black 83,608 11,470 11,784 22,681 37,673
(8.5) (11.8) (8.7 (8.5) (8.5)
22,565 1,358 3,323 5,914 11,970
Asian (2.3) (1.4) (2.4) (2.2) (2.5)
American Indian Alaska Native ?07%) (%?21) (%773) 2(002;5 ?(’04%1
Native Hawaiian Pacific Islander 1001)2 (%%g) (?é) 1(0125) 1(062)2
Hispanic 3?;166)5 AE41§'? 3;283? 1(3;1’%;1 1(42%3;4 p <.001
Age mean (SD) 82.2(8.8) 81.7(8.7) 822(8.8) 81.9(8.7) 824(88) p<.001
Female n (%)* 631,946 59,290 88,727 170,116 313,813
(63.9) (61.2) (65.2) (63.8) (64.2) p <.001
Marital Status n (%)*
Never married 114,910 12,248 14,169 30,933 57,560
(13.1) (10.6) (11.9) (12.0) (11.9)
Married 278,289 26,635 37,736 77,698 136,220
(28.8) (28.4) (28.3) (29.8) (28.5)
Widowed 445,323 41,886 63,597 117,694 222,146
(46.1) (44.6) (47.8) (45.2) (46.4)
Separated 8,998 876 1,328 2,751 4,043
(0.9) (0.9) (1.0) (1.1) (0.8)
Divorced 118,766 12,210 16,319 31,327 58,910
(12.3) (13.0) (12.3) (12.0) (12.3) p<.001
CFSn (%)*
Intact 69,055 6,749 8,542 18,360 35,404
(8.8) (8.8) (7.9) (8.8) 9.2
Mild impairment 184,425 17,070 27,527 48,975 90,853
(23.6) (22.3) (25.4) (23.4) (23.5)
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Moderate impairment 168,585 17,037 23,315 45,783 82,450

(21.6) (22.3) (21.6) (21.8) (21.3)
Severe impairment 358,715 35,584 48,818 96,471 177,842
(45.9) (46.6) (45.1) (46.0) (46.0) p <.001
ADL score (0-16) mean (SD) 6.4 (4.7) 6.1(4.7) 6.3 (4.8) 6.4(47) 65(47) p<.001
Facility-level Characteristics
Bed size n (%)*
<100 309,599 32,021 56,383 76,956 144,239
(31.3) (33.0) (41.4) (28.9) (29.5)
100-200 526,403 53,139 67,372 146,181 259,711
(53.3) (54.8) (49.5) (54.8) (53.1)
>200 152,500 11,769 12,382 43,574 84,775
(15.4) (12.1) 9.1) (16.3) (17.4) p <.001
Ownership n (%)*
For-profit 616,356 57,688 90,409 172,236 296,023
(62.4) (59.5) (66.4) (64.6) (60.6)
Not-for-profit 29,259 39,502 77,734 164,022 310,517
(30.2) (29.0) (29.2) (33.6) (31.4)
Government 61,629 9,982 6,226 16,741 28,680
(6.2) (10.3) (4.6) (6.3) (5.9) p <.001
Chain affiliated n (%)* 537,055 48,478 77,132 146,790 264,655
(54.3) (50.0) (56.7) (55.0) (54.2) p <.001
Located in Rural n (%)* 203,888 25,376 36,944 52,979 88,589
(20.6) (26.2) (27.1) (19.9) (18.1) p <.001
Provider n (%)*
Medicare only 21,430 2,491 4,604 3,757 10,578
(2.2) (2.6) (3.4) (1.4) (2.2
Medicaid only 4,715 317 1,667 374 2,357
(0.5) (0.3) 1.2) (0.2) 0.5)
Medicare and Medicaid 962,357 94,121 129,866 262,580 475,790
(97.4) 97.1) (95.4) (98.5) (97.4) p <.001
Community-level Characteristics
SDI Score (1-100) mean (SD) (‘2‘3:2) (gézg) (gg:g) (‘2‘;:5) (g%) 0 <.001

Note: *column percentage

P values were calculated using Pearson Chi-Square or ANOVA, as appropriate.

Abbreviation: ADL, activities of daily living; CFS, cognitive function scale; SD, standard deviation; SDI, Social
Deprivation Index; SES, socioeconomic status; TGOC, timely goals of care;
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Table 4.2

AOR for hospitalization due to infection in nursing home residents

Model 1 Model 2
Variables AOR RSE 95% ClI AOR RSE 95% ClI
TGOC Index (0-18)

0-5 ref ref

6-10 0.88 0.06 0.77, 1.00 0.80* 0.08 0.66, 0.97

11-15 0.96 0.06 0.85, 1.08 0.87 0.08 0.73, 1.05

>15 0.94 0.06 0.83, 1.05 0.84* 0.07 0.71, 0.99

Resident-level Characteristics

Race and Ethnicity

White ref ref

Black 1.25%**  0.04 1.16, 1.33 1.06 0.05 0.96, 1.17

Asian 1.16* 007 102,131 1.02 0.10 0.84,1.23

American Indian Alaska Native 1.13 0.14 0.89,1.34 1.09 0.35 0.58, 2.03

Native Hawaiian Pacific Islander 1.41* 020  1.07,1.83 1.10 0.25 0.70,1.70

Hispanic 1.19** 0.06 1.08,1.31 0.97 0.09 0.80, 1.16
Age

65-75 ref

>75 0.81*** 0.03 0.75, 0.87

>85 0.65*** 0.03 0.59,0.71
Sex

Male ref

Female 0.63*** 0.02 0.59, 0.67
Marital Status

Never married ref

Married 1.06 0.05 0.97,1.16

Widowed 0.97 0.05 0.88, 1.07

Separated 1.23 0.16 0.96, 1.58

Divorced 1.01 0.06 0.91,1.13
CFS

Intact ref

Mild impairment 0.06*** 0.00 0.06, 0.07

Moderate impairment 0.15%** 0.01 0.13,0.17

Severe impairment 0.04*** 0.00 0.04, 0.05
ADL

Independent ref

Mild dependence 2.04*** 0.12 1.81,2.29

Moderate dependence 3.56*** 0.22 3.15, 4.02

Dependent 1.38*** 0.10 1.20, 1.60

Facility-level Characteristics

77



Bed size

<100 ref

100-200 1.06 0.07 0.93,1.21
>200 1.10 0.14 0.86, 1.40
Ownership

For-profit ref

Not-for-profit 0.80*** 0.05 0.71, 0.90
Government 0.66** 0.09 0.51,0.85
Chain

No ref

Yes 0.82*** 0.04 0.74,0.91
Urban Rural

Urban ref

Rural 0.86* 0.05 0.76, 0.97
Provider

Medicare only ref

Medicaid only 0.47 0.22 0.18,1.17

Medicare and Medicaid 0.94 0.15 0.69, 1.29

Community-level Characteristics
SDI Score (1-100)

Higher SES ref

Moderate-high SES 1.08 0.08 0.93,1.25
Moderate SES 1.14 0.09 0.98,1.32
Lower SES 1.38%** 0.10 1.19, 1.60

Note: *p < .05; **p < .01; ***p < .001

Fully adjusted models included facility-level characteristics: hours per resident for registered nurses, directors of
nursing, and licensed practical nurses, and resident occupancy.

Abbreviation: ADL, activities of daily living; AOR, adjusted odds ratio; Cl, confidence interval; CFS, cognitive
function scale; ref, reference; RSE, robust standard errors; SDI, Social Deprivation Index; SES, socioeconomic
status; TGOC, timely goals of care;
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Chapter 5: Synthesis

This chapter provides a comprehensive synthesis of the findings presented in this
dissertation. It summarizes the results of each study and proceeds to explore the potential
implications for research, practice, and policy. Finally, the chapter concludes with an

examination of the strengths and limitations inherent in this body of work.

5.1 Discussion

Chapter 2 systematically reviewed the previously published literature that examined how
TGOC discussions impacts end-of-life care outcomes in NHs. The review revealed that earlier
TGOC discussions—ideally at the time of NH admission or shortly thereafter—are associated
with improved end-of-life outcomes. These outcomes include reduced hospitalizations and lower
healthcare costs, underscoring the benefit of integrating advanced care planning early into the
provision of care across the continuum. This chapter also identified a critical gap in information
across extant studies regarding the optimal timing for initiating these discussions to maximize
their effectiveness.

Chapter 3 focused on disparities in the timing and frequency of goals of care discussions
among Black residents in NHs compared to their White counterparts. Utilizing a national
palliative care survey focused on infection management at the end-of-life merged with a publicly
available dataset, the findings highlighted that NHs with a higher proportion of Black residents
had lower TGOC index scores. This suggests that systemic barriers may prevent timely and
frequent discussions, which are crucial for goal-concordant care at the end-of-life. Given the
evidence of disparities highlighted in this chapter, | concluded that there is a clear need to
explore in the next chapter whether TGOC discussions can impact the actual end-of-life care

outcomes for residents, and how these outcomes may vary based on different SDOH.
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Chapter 4 investigated the association between TGOC discussions and hospitalizations
due to infections among NH residents. Analyzing data from the national survey used in chapter 3
linked with data on resident, facility, and community characteristics and healthcare outcomes,
the study found that higher TGOC index scores were correlated with a lower rate of
hospitalizations due to infections. This chapter significantly contributes to understanding how
timely discussions can directly impact residents’ health outcomes, potentially reducing the strain
on healthcare systems and improving the quality of life for NH residents. See Table 5.1 for a

summary of the individual dissertation study findings.

Varied Types of Goals of Care Discussions

In the landscape of end-of-life care within NHs, goals of care discussions take various
forms, each tailored to meet specific aspects of resident needs and preferences. The systematic
review conducted in Chapter 2 highlighted the prevalent forms of these discussions, primarily
centered around obtaining advance directives and engaging in advance care planning. A goals of
care discussion involving a person with chronic illness, or a surrogate if the person lacks
decisional capacity, clarifies care preferences and may include advance care planning. Advance
care planning can provide clearly documented advance directives, such as a living will,
designation of a power of attorney for health decisions, or a physician's order defining the types
of interventions preferred for EOL care. Goals of care discussions, as codified in advance
directives, should honor the values and preferences of the patient and family, and guide health
care professionals in treatment decisions when illness is advanced and dying is likely to occur
soon (Bischoff et al., 2013). This variety in goals of care discussions underscores the complexity
of addressing the individualized needs of residents within a structured care framework. The

differing state or county-level policies further complicate the implementation of goals of care
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discussions, making it challenging to maintain consistency and transferability across healthcare
settings (Bailoor et al., 2018). These policy variations often require adaptations in approach and
documentation, complicating the continuity of care when residents transition between care

providers or settings (Bailoor et al., 2018).

Challenges in Measuring TGOC Discussions

The measurement of TGOC discussions in NHs presents several challenges, as
highlighted by the diverse methodologies found in the literature. While the most common
measure involves checking whether goals of care discussions occur at admission, many studies
also track the timing of these discussions in days, months, or years following admission. This
approach, however, often overlooks the frequency of goals of care discussions, which was
seldomly assessed systematically across studies.

Despite the focus on initial discussions, the ongoing frequency of goals of care
discussions is critical, as it addresses the dynamic nature of residents' preferences and values
throughout their care trajectory in NHs. As we found in Chapter 4, residents with different
cognitive impairments and functional statuses had different end-of-life outcomes, such as
hospitalizations due to infections, emphasizing that values and preferences can shift due to
changes in health status. Therefore, it is essential to revisit goals of care regularly to ensure they
remain aligned with the residents’ current needs and preferences.

Unfortunately, the variability in how TGOC discussions are implemented—often
influenced by specific facility practices and the individual needs of residents—adds another layer
of complexity. This variability can result in significant differences in the quality and
effectiveness of care planning and decision-making processes across different settings. My

findings suggest a need for standardized approaches not only to initiate but also to regularly
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update advance directives and advance care planning. Such standardization would help ensure
that care remains aligned with the evolving wishes of residents, thereby enhancing the relevance
and applicability of care plans over time.
Disparities in TGOC Discussion

Chapter 3 of the dissertation exposed significant disparities in the timing and frequency
of goals of care discussions, with a focus on Black residents in NHs. These disparities highlight
systemic barriers that these residents face in accessing equitable end-of-life care. The lower
TGOC index scores in facilities with a higher proportion of Black residents suggest a systemic
issue where racially and ethnically minoritized residents receive less frequent and timely care
discussions, impacting their end-of-life care quality and outcomes. This points to a critical need
for targeted interventions to address these inequities and ensure that all residents receive

culturally competent and respectful care.

SDOH and Hospitalizations Due to Infections

The Social Determinants of Health (SDOH) significantly influence hospitalizations due
to infections among NH residents, as detailed in Chapter 4. Factors such as socioeconomic
status, community characteristics, and racial disparities not only affect the quality of end-of-life
care but also the likelihood of hospitalizations due to infections. These determinants frame a
broader context within which TGOC discussions take place, affecting their timing, frequency,
and effectiveness. Addressing these social determinants through targeted policies and practices is

crucial for improving health outcomes and reducing unnecessary hospitalizations.

5.2 Clinical Practice Implications
The study findings may have implications for clinical practice in NHs. Healthcare

professionals can leverage the results to prioritize and facilitate TGOC discussions with residents
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and their families, particularly in situations where infection management decisions are crucial.
By engaging in frequent and early TGOC discussions, NHs can better align care with residents'
preferences, potentially leading to more appropriate infection management strategies that avoid
unnecessary hospitalizations. Below are some potential strategies for NHs and healthcare
providers.
Systemic Protocols for TGOC Discussions

To improve end-of-life care quality, NHs should implement systematic protocols for
initiating TGOC discussions at admission and revisiting them periodically. As highlighted in
Chapter 2's systematic review as well as our analyses, the TGOC index and most studies define
the earliest timing of goals of care discussions as having TGOC at admission. Therefore, it is
advisable to establish a facility-level protocol that initiates these discussions as soon as residents
arrive at NHs. Considering that many NH residents experience cognitive impairments and some
degree of functional decline (Centers for Medicare & Medicaid Services, 2015; Mukamel et al.,
2023), it is crucial to set these goals early, in collaboration with residents and their families,
before there is a significant loss of decision-making capacity. Such protocols not only streamline
the process but also ensure consistency in how care goals are communicated and updated,
making them more tailored and responsive to the evolving needs of residents, as disease severity
worsens, or health declines. This approach helps safeguard the dignity and preferences of
residents throughout their stay in the NH.
Structured TGOC Discussions

Given the varied forms and the essential nature of TGOC discussions, there is a pressing
need for structured TGOC communication tools. Structured approaches can provide clinicians

with the training and tools necessary to conduct thorough and consistent discussions across
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different settings (Ma et al., 2020). A growing body of study supports the use of evidence-based
structured goals of care discussion tools, which include recommendations on optimal times to
initiate these conversations, often triggered by specific indicators such as physical or cognitive
decline, or a new diagnosis (Baxter et al., 2022; Baxter et al., 2024; Dhingra et al., 2021). By
standardizing the form and content of TGOC discussions, facilities can improve the quality of
end-of-life care, ensuring that it aligns more closely with the preferences and needs of residents
(Gonella, Basso, et al., 2019). Such structured approaches are crucial for enhancing the
effectiveness of TGOC discussions and ensuring that they lead to meaningful outcomes for
residents. This method not only helps in maintaining a consistent quality of discussions but also
supports healthcare providers in making timely and appropriate decisions that reflect the
changing health statuses of residents (Pusa et al., 2024).
Addressing Disparities

The disparities identified in the timely initiation of GOC discussions among Black
residents highlight the need for targeted interventions. These should include training on implicit
bias and cultural competency for healthcare providers to ensure these discussions are both
meaningful and inclusive (Lagrotteria et al., 2021). Regular reviews and revisions of policies and
procedures are essential to ensure inclusivity and equity in NHs. Engaging with stakeholders,
particularly from underrepresented communities, and fostering interdisciplinary teams can enrich

the care planning process and make it more person-centered.

5.3 Public Policy Implications

Our systematic review highlighted significant variations in the TGOC discussions across
different countries, influenced by varying national policies and practices. This variability

underscores the impact that legislative frameworks and national health policies can have on end-
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of-life care practices within NHs. For instance, in Finland, legislation mandates goals of care
discussions and goal-concordant care, which has led to increasing advance care planning
completion rates and earlier discussions between 2004 and 2013 (Konttila et al., 2020; McAuley
et al., 2006). This contrasts sharply with the United States, where despite the introduction of
compensation for advance care planning discussions by the Centers for Medicare and Medicaid
Services (CMS) in 2016, the completion rates have been relatively low and the timing of
discussions has seen delays (Palmer et al., 2021). Similarly, the Netherlands, with its specialized
NH physicians for older adults, achieves earlier goals of care completions compared to the
United States (Houttekier et al., 2010; Koopmans et al., 2010). These examples illustrate how
different policy environments can directly influence the effectiveness and timeliness of end-of-
life care discussions.

In addition, our findings underscore significant racial disparities and SDOH differences
in the timing and effectiveness of goals of care discussions across NHs. These disparities
highlight the urgent need for policy interventions that specifically target these inequities to
ensure that all residents, regardless of race or socioeconomic status, receive equitable and
culturally competent end-of-life care. To address these disparities, policymakers must consider
strategies that directly target the underlying causes of inequities in TGOC discussions.

To address racial disparities and SDOH in end-of-life care, mandatory cultural
competency and sensitivity training for healthcare providers should be implemented, supported
by resources that enhance engagement with diverse populations. Provider training and education
in serious illness discussions is key, and many models and communication approaches to guide
these discussions have been published (AriadneLabs, n.d.; VitalTalk, n. d.). Regulatory

frameworks need strengthening to ensure NHs comply with end-of-life care standards and
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actively reduce disparities, potentially enforced through regular audits and public reporting of
outcomes by race and SDOH. Community engagement programs should be enhanced to better
incorporate insights from organizations representing underserved populations, aiding in the
customization of TGOC discussions. Financial incentives and specific funding should support
NHSs in underserved or diverse areas that demonstrate significant improvements in care
disparities. Additionally, promoting research and improving data collection practices on racial
and SDOH impacts on end-of-life care will further aid in assessing and refining policy
effectiveness. These measures aim to foster equitable and effective end-of-life care practices
across healthcare settings.

By implementing the above policy recommendations, it is possible to create a more
equitable healthcare environment within NHs. This will ensure that every resident has the
opportunity to engage in meaningful and respectful TGOC discussions that reflect their personal

values and cultural backgrounds.
5.4 Future Research

Setting Optimal Timing and Frequency for TGOC Discussions

Despite the recognized importance of TGOC discussions, there is still no consensus on
the optimal timing and frequency for these discussions to occur. Findings across the literature
suggest that many residents and families feel that the discussions are not only insufficient but
also often delayed, failing to meet the immediate needs of the residents (Fosse et al., 2014; Teno
et al., 2012). This gap in knowledge and practice underscores the need for further research to
define and implement guidelines that can standardize the timing and frequency of these crucial

discussions, ensuring that they are both timely and effective.
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Resident-Centered End-of-Life Care

Culturally sensitive end-of-life care is a crucial factor that should be integrated into all
research efforts. Although our study could not capture culture-related factors due to limitations
in the available datasets, future studies should explore the unique, individual and cultural
preferences for end-of-life conversations, potentially through qualitative research methods. This
approach would deepen understanding of how cultural nuances influence TGOC discussions and
impact care practices and decision-making in NHs. Research is also needed to evaluate the
effectiveness of initiatives designed to enhance TGOC discussions and reduce hospitalizations
due to infections, thereby improving overall care outcomes.

Future researchers should prioritize addressing the gaps identified in this dissertation by
exploring the varying impacts of TGOC discussions across different NH settings and among
diverse resident demographics. This would help to generalize findings and assist in crafting
interventions tailored to specific needs. Employing longitudinal or experimental designs to test
culturally competent interventions could provide insights into the long-term effects of structured
TGOC discussions on patient and family satisfaction, quality of life, and healthcare utilization,
clarifying causal relationships and inform the refinement of the next generation of intervention
strategies.

Additionally, future researchers should assess various factors influencing goals of care
discussions, including clinician-related concerns such as the time commitment, training, and
clinical competence, which may be deemed burdensome by NH staff. Issues pertaining to
residents and caregivers, such as their comprehension of illnesses, health literacy, access to legal
support, and the alignment of surrogate decision-making with residents’ preferences, also

warrant investigation.
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5.5 Strength and Limitations

The dissertation study benefited from its large sample size and comprehensive analysis of
resident, facility, and community characteristics. The use of a national dataset and a robust
methodological framework provides a comprehensive view of the issues at hand, allowing for a
significant contribution to the fields of geriatric and palliative care research.

While this study offers important insights, limitations include reliance on self-reported
facility-level data, which may bring the social desirability bias and lack of specificity at the
individual resident-level. Limitations also include the use of secondary data and the cross-

sectional design, which restrict the ability to infer causality.

5.6 Conclusion
This dissertation contributes to a deeper understanding of how TGOC discussions can
significantly reduce hospitalizations due to infections and improve the quality of end-of-life care
in NHs. It highlights the need for systematic, early, and culturally sensitive communication about
end-of-life care preferences and emphasizes the role of policy and practice in addressing health
disparities. By integrating these discussions into routine care, NHs can ensure that end-of-life

care is both effective and respectful of residents' dignity and preferences.
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Table 5.1

Summary of individual dissertation study findings

Aim  Chapter Objective Methods Results Summary

1 2 To synthesize current Systematic 18 articles from 16 studies identified
evidence on the timing of ~ Review Timing of goals of care discussions
goals of care discussions in largely varied across the studies.

NHs and its impact on end- Most studies (n = 12) measured order
of-life outcomes. completions (e.g., Advance Care
Planning).
When NH residents had earlier goals of
care discussions end-of-life care
outcomes (e.g., rate of hospitalization
care discussions.
Future studies are needed to examine
the optimal timing for the goals of care
discussions and related end-of-life
outcomes.

2 3 To examine the association  Cross- Mean TGOC Index Scores:
between the proportion of  sectional, e Overall mean: 13.5 (SD =5.1)
Black residents within multivariable e Highest in West: 14.7 (SD = 4.0)
NHs and TGOC discussion linear e Lowest in Midwest: 12.6 (SD =
outcomes. regression 5.6)

model with NHs in the West and Northeast with a

state higher proportion of Black residents

clustering had significantly lower TGOC Index
scores compared to those with fewer
Black residents.

3 4 To examine the association  Cross- Higher TGOC index scores were
between TGOC sectional, associated with lower rates of
discussions and multivariable hospitalization due to infections
hospitalizations due to logistic Predictors of increased hospitalization
infections in NH residents.  regression included Black race, lower

model with socioeconomic community status,
facility lower functional status, and severe
clustering cognitive impairment.

NH chain and nonprofit ownership
were associated with reduced
hospitalization.

Note. Abbreviation: TGOC, timely goals of care; NH, nursing home
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Appendix A: A Comparison of Conceptual Frameworks to Examine

Health Inequities in End-of-Life Care

The following supplemental appendix is a systematic review that identified potential
conceptual frameworks applicable to the study of inequities in end-of-life care and related health

outcomes.
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Abstract
Aims: To discuss existing conceptual frameworks that can be applied to the examination of
health inequities in end-of-life care and related health outcomes. We used the Fawcett and
Desanto-Madeya evaluation technique modified by the National Institute on Minority Health and
Health Disparities Research Framework to include individual, interpersonal, community, and
societal levels of influence.
Design: Discussion paper.
Data sources: We performed a systematic review of PubMed, CINAHL, and Embase for
conceptual frameworks of health inequities in end-of-life care and health outcomes published as
of February 2022.
Implications for nursing: There is a strong need for research that can address multiple factors
influencing end-of-life care inequities and health outcomes. In order to mitigate the complex
nature of social determinants of health and structural inequities, researchers, clinicians, educators
and administrators should have solid conceptualizations of these multi-level factors. Based on
sound and comprehensive frameworks, nurses with interdisciplinary partnerships can promote
health equity with a broader health care scope through addressing social determinants of health.
Conclusion: We identified and reviewed three frameworks. We concluded all three frameworks
have the potential for use in the examination of health inequities in end-of-life care and health
outcomes. However, the Conceptual Framework of Minority Access to End-of-Life Care was
more applicable to diverse studies and settings when adapted to include fundamental
characteristics such as sex and gender.
Impact: Despite the substantial rise in end-of-life care delivery, health inequities persist in end-

of-life care access and utilization. Though some studies have been conducted to promote health
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equity by addressing social determinants of health, progress is hampered by their complex and
multi-faceted nature. Through a concrete conceptual framework, researchers can
comprehensively examine multi-level factors influencing health inequities in end-of-life care.
No patient or public contribution: This discussion paper focused on reviewing existing

evidence.
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Introduction

The National Institute of Nursing Research (2021) recently announced their new 2022-
2026 Strategic Plan, which prioritizes the advancement of health equity with a particular
emphasis on eliminating systemic and structural inequities. Health inequities are systematic
differences in the distribution of health resources or in health status between different population
groups (World Health Organization, 2018). Health inequities often stem from structural
inequities which refers to the personal, interpersonal, institutional, and systemic disadvantages in
policies, practices, and culture (National Academies of Sciences Engineering and Medicine,
2017). Structural inequities lead to inequitable experiences of social determinants of health and
ultimately shape unfair differences in health outcomes (National Academies of Sciences
Engineering and Medicine, 2017). Thus, it is critical to assess and address social determinants of
health to achieve health equity (National Center for Chronic Disease Prevention and Health
Promotion, 2021).

Health inequities in end-of-life care are emerging globally. Since the onset of the
COVID-19 pandemic, there has been a five-fold increase in the completion of Advanced
Directives and Advanced Care Planning compared to before March 2020 (Auriemma et al.,
2020). It is important to clearly distinguish between services often provided at the end-of-life.
Palliative care is defined as patient and family-centered care that promotes quality of life with
focuses on the pain, symptoms, and stress of serious illness (National Hospice and Palliative
Care Organization, 2019). Unlike end-of-life care which is for people with a life expectancy of 6
months or less, palliative care can be provided regardless of life expectancy (National Hospice
and Palliative Care Organization, 2019). Despite the substantial rise in end-of-life care delivery,

health inequities persist in end-of-life care access and utilization (Ornstein et al., 2020). Multiple
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studies have revealed that Black individuals are significantly less likely to use end-of-life care
and more likely to have multiple emergency department visits and hospitalizations, and undergo
aggressive treatments in acute care settings during their end-of-life compared to White
individuals (Estrada et al., 2021; Ornstein et al., 2020). Moreover, Black individuals who receive
aggressive care in acute care settings at the end-of-life have higher health care spending and
lower quality of life (Byhoff et al., 2016; Estrada et al., 2021). In addition to racialized
populations receiving poorer end-of-life care, other social determinants of health also contribute
to inequities. Individuals with limited access to health care due to geographic location, and those
with lower socioeconomic status are also known to receive inequitable end-of-life care
(Hutchinson et al., 2021; Noh et al., 2021).

Though some studies have been conducted on health inequities in end-of-life care and
how to promote health equity by addressing social determinants of health (Bazargan &
Bazargan-Hejazi, 2021; Brown et al., 2018; Hutchinson et al., 2021; Noh et al., 2021), progress
is hampered by complex and multi-faceted nature of both end-of-life care and social
determinants of health (Alvidrez et al., 2019). End-of-life care requires holistic and
individualized approaches in response to physical, psychological, social, and spiritual needs
through a multidisciplinary team (Finucane et al., 2021; Nelson et al., 2021). Therefore, end-of-
life care processes and outcomes could be better understood by carefully evaluating clinician and
patients, family perspectives as well as structures of the health care system by conducting well-
designed studies (Finucane et al., 2021). Understanding and addressing the complex interactions
of determinants of health also requires structural strategies (Alvidrez et al., 2019). To understand
those important linkages, it is critical to include factors across individual, interpersonal,

community, and societal levels in these studies (Alvidrez et al., 2019).
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Background

Conceptual frameworks are logically-developed arguments that justify the need of the
research study (Varpio et al., 2020). Through the development of conceptual frameworks,
researchers can identify gaps in the current knowledge and outline the methodological
underpinnings of the research project (Varpio et al., 2020). The development and use of concrete
conceptual frameworks are essential to guide the study of health inequities in end-of-life care
(Nelson et al., 2021). Conceptual frameworks guide study design and provide strategic structure
to examine complex social structures (Fawcett & Desanto-Madeya, 2013; Varpio et al., 2020).
To support and guide research that addresses health disparities and promotes health equity
among minoritized populations, the National Institute on Minority Health and Health Disparities
(NIMHD) developed a research framework that reflects a conceptualization of a wide array of
determinants of health (Alvidrez et al., 2019). Built upon the National Institute on Aging (NIA)
health disparities research framework, the NIMHD framework further extends the NIA
framework by classifying determinants of health in accordance with levels of the socioecological
model (Alvidrez et al., 2019). The resulting NIMHD framework spans different domains and
levels of influence that facilitate a comprehensive analysis of the health of minoritized
individuals and health equity research. This framework has been used in many studies, however
few studies have used this or other conceptual frameworks to examine health inequities in end-
of-life care (Nelson et al., 2021).

Thus, the purpose of this paper was to: 1) identify potential conceptual frameworks that
may be applicable to the study of inequities in end-of-life care and related health outcomes
through a systematic search; 2) analyze and evaluate these conceptual frameworks to assess their

comprehensiveness, logical congruence, and applicability; and 3) compare the conceptual
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frameworks using the Fawcett and Desanto-Madeya (2013) analysis and evaluation technique to
identify those that can be applied to the study of multi-level factors influencing health inequities
in end-of-life care and related health outcomes.
Data Sources

Search Strategy

In February 2022, we performed a systematic review of PubMed, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), and Embase for conceptual frameworks of
health inequities in end-of-life care. The search included terms related to conceptual framework
(e.g., ‘conceptual model”), health inequity (e.g., ‘health disparity’), social determinants of health
(e.g., ‘structural determinants of health’), and end-of-life care (e.g., ‘palliative care’). A complete
list of search terms is available in supporting information. Two researchers (JK, VB)
independently screened titles and abstracts for potentially applicable conceptual frameworks
through the Covidence program, a systematic review software, and then reviewed full articles to
determine if they met inclusion criteria. Any conflicts were resolved through discussions.
Conceptual frameworks were selected based on: 1) peer-reviewed publications; 2) description of
development of the conceptual framework; 3) a focus on health inequities or social determinants
of health in end-of-life care; and 4) inclusion of a figure displaying the conceptual framework.
We excluded conceptual frameworks that solely focused on one level of influence (i.e.,
conceptual frameworks assessing individual-level wishes and values at the end-of-life) as we
were interested in frameworks that would inform the study of multi-level health inequities. We
also excluded frameworks that did not explicitly mention end-of-life care outcomes. Searches
were also restricted to publications in English. Due to the small number of eligible studies, we

did not restrict by publication date.
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Analysis and Evaluation Technique

The two researchers extracted data following the previous study by Cohen and Shang
(2015) that compared and evaluated conceptual frameworks by using the Fawcett and Desanto-
Madeya (2013) analysis and evaluation technique for nursing models and theories. This
technique provides a comprehensive approach to analyze and evaluate conceptual frameworks
allowing researchers to ensure that the selected conceptual frameworks are logically aligned with
study design and objective (Fawcett & Desanto-Madeya, 2013). It includes analysis questions
regarding origins, focus, and contents of the conceptual framework; as well as evaluation
questions such as explication of origins, comprehensiveness of contents, logical congruence,
legitimacy, and contributions of the conceptual framework. The original Fawcett and Desanto-
Madeya (2013) technique includes specific questions regarding content of nursing model, which
includes four concepts of the meta-paradigm — human beings, environment, health, and nursing.
However, we modified those questions in the original technique based on the NIMHD research
framework in order to address a broad range of health issues that disproportionately impact
minoritized populations (Alvidrez et al., 2019). In particular, four levels of influence —
individual, interpersonal, community, and societal levels were included to reflect the multi-level
factors that influence health inequities in end-of-life care (Alvidrez et al., 2019). The NIMHD
research framework also includes fundamental characteristics such as sex, gender, disability, and
geographic location and these characteristics were embedded into the evaluation technique
(Alvidrez et al., 2019). In Table 1, we present the modified Fawcett and Desanto-Madeya (2013)
analysis and evaluation technique used in this paper. We denoted the modified questions in bold

in Table 1.
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Discussion

We present a summary of the studies reviewed in a PRISMA flow diagram (Figure 1).
Our literature search yielded 679 publications, 48 of which were duplicates. We screened titles
and abstracts of the remaining 631 articles to ensure they met inclusion criteria. After screening,
25 articles remained for full text review, which resulted in the inclusion of three publications. Of
the 22 excluded studies during the full text review stage, the primary reason for exclusion was
not having a health equity or social determinants of health concept in the framework (n = 15).
Thus, the systematic review resulted in the inclusion of three frameworks for the present
comparison: A Conceptual Framework of Minority Access to End-of-Life Care (Lagunaetal.,
2012); A Conceptual Framework for the Role of Healthcare Service Factors in Place of Death
(Gao et al., 2018); and An Adapted Conceptual Model Integrating Palliative Care in Serious
IlIness and Multiple Chronic Condition (Murali et al., 2020).

Next, we will compare each of the three conceptual frameworks (Gao et al., 2018;
Laguna et al., 2012; Murali et al., 2020), summarized in Table 2 by key attributes.
A Conceptual Framework of Minority Access to End-of-Life Care
Description

Laguna et al. (2012) proposed the Conceptual Framework of Minority Access to End-of-
Life Care to offer a more comprehensive understanding of the factors associated with end-of-life
care disparities in minoritized populations. Specifically, the authors (Laguna et al., 2012) aimed
to understand factors contributing to the underuse of end-of-life care among racial and ethnic
minority groups that ultimately impacted care intensity and patient outcomes at the end-of-life.

There are four constructs in this framework which include: 1) barriers; 2) health care

mediators; 3) care at end-of-life; and 4) outcomes. Laguna et al. (2012) described a dynamic
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interaction between barriers and health care mediators through a bidirectional relationship. This
interaction influences care at end-of-life and ultimately impacts patient outcomes at the end-of-
life. For example, the cultural backgrounds of both patients and providers influence their end-of-
life communication and finally shape patient end-of-life care outcomes. The visualization of this
conceptual framework is presented in Figure 2.

Analysis

Origins. Laguna et al. (2012) described that despite a significant growth of end-of-life
care in the U.S., many studies reported the underuse of end-of-life care by racial and ethnic
minority populations. However, there had been no studies that comprehensively incorporated the
full scope of factors related to end-of-life care disparities among minoritized racial and ethnic
groups (Laguna et al., 2012). Motivated by this gap, the Conceptual Framework of Minority
Access to End-of-Life Care was developed based on two previous conceptual models and
multiple studies that investigated factors related to end-of-life care disparities (Laguna et al.,
2012). The Institute of Medicine (1993) proposed a Model for Monitoring Access to Health Care
to explain factors related to the health care disparities. Later in 2002, Cooper et al. (2002)
expanded this model by adding mediators to reduce health disparities and developed a Model of
Equitable Health Care. Building on these two models, Laguna et al. (2012) developed the current
framework to exclusively address disparities and promote equitable end-of-life care.

Both deductive and inductive reasoning were used to formulate this framework.
Deduction occurs when specific conclusions were drawn from general principles or theories
(Alligood, 2014). Laguna et al. (2012) deduced the framework on end-of-life care disparities
based on concepts from both the Institute of Medicine (1993) and Cooper et al. (2002). On the

other hand, induction occurs when generalizations were drawn from multiple specific
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observations (Alligood, 2014). After shaping the concepts from the previous models, Laguna et
al. (2012) added new barriers and mediators to the proposed framework by searching empirical
studies that investigated factors associated with end-of-life disparities among racial and ethnic
minority groups. Also, Laguna et al. (2012) calls for further studies to examine the relationship
between those factors in order to revise and adapt the current framework.

Fawcett (1993) categorized a parsimonious set of three worldviews — reaction, reciprocal
interaction, and simultaneous action — which reflect philosophical claims about the nature of
humans and the human-environment relationship. These worldviews are often used to guide
nursing scientific knowledge development. The reaction worldview refers to the way humans
react to environments in a linear manner. Reciprocal denotes how human beings interact with
their environments. Finally, simultaneous action describes the continuous and unpredictable
interchange between humans and their environment. The Laguna et al. (2012) framework reflects
the reciprocal interactions worldview between human beings and environments rather than the
reaction worldview (Fawcett, 1993). In this framework, minoritized patients with personal-level
barriers dynamically interact with external environments. Laguna et al. (2012) described a
bidirectional interaction between barriers and mediators rather than a linear and casual
relationship between patients and external factors.

Focus. The unique focus of this framework is on individual-level barriers related to
health disparities in end-of-life care access for minoritized people. Laguna et al. (2012) defined
minoritized people as those who belong to racial and ethnic minority groups without specifying
any race or ethnicity. However, studies that guided the development of the proposed framework

investigated end-of-life care disparities among Black, Hispanic, Asian and Pacific Islander, and
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Native American individuals compared to White individuals. Also, this framework well-
incorporated the end-of-life care outcomes through the literature reviews.

Contents. End-of-life care was defined and described with the two most prevalent end-
of-life care models, hospice and palliative care, using the National Hospice and Palliative Care
Organization (2010) definition — care focuses on comfort in lieu of aggressive interventions
including patient-centered pain and symptom management, care planning, psychosocial and
spiritual support. The proposed framework (Laguna et al., 2012) does not include fundamental
characteristics such as sex, gender, and disability of patients, thus requiring an adaptation of the
framework to align with the NIMHD framework. All four NIMHD levels of influence are
included in this framework, and aligned with levels of influence. Relationships between the
levels of influence are described by the author as they have interactions between personal,
system and societal-level barriers with healthcare-level mediators. However, Laguna et al.
(2012) asserts that more studies are needed to examine these interactions. The goal of this
framework is to increase awareness of multi-level barriers of end-of-life care access to target
interventions to reduce end-of-life disparities (Laguna et al., 2012).

Evaluation

The origins of the framework were explicitly described, including personal-level barriers,
such as race and ethnicity, as well as explanations of all four levels of influence and their
relational positions. The authors also provide recommendations for clinicians when employing
this framework. For instance, the framework presents targeted interventions by delineating
provider-level mediators. Also, Laguna et al. (2012) guide researchers to further examine the
explanatory nature of the interaction between barriers and mediators by providing some sample

topics. Lastly, Laguna et al. (2012) suggest that educators and administrators identify innovative
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strategies to educate both patients and healthcare providers in end-of-life care in order to
enhance patient-provider communication that can lead to more equitable end-of-life care.

We found that this framework is logically congruent as it was developed with both
deductive and inductive reasoning and is aligned with the reciprocal interaction worldview. The
framework has not yet generated any theories however, one study adapted this model to develop
a new conceptual framework (Gao et al., 2018).

Laguna et al. (2012) did not conduct an evaluation of the framework however, the
framework was developed based on existing studies and their empirical findings which make this
framework sound and credible. With its comprehensive levels of influence impacting end-of-life
care disparities, we deduce that this framework is a useful guide for examining end-of-life care
inequities in diverse settings. Indeed, six studies cited this framework (Choi et al., 2015;
Delgado-Guay et al., 2018; Fang et al., 2016; Gao et al., 2018; Sharma et al., 2015; Wang et al.,
2017). One study adapted the Laguna et al. (2012) framework to develop a conceptual
framework examining factors related to place of death (Gao et al., 2018). This framework was
also included in this analysis paper and was explicitly examined. The Laguna et al. (2012)
framework contributed to the service components related to the end-of-life care outcomes or
service access such as service type, workforce, and commissioning in the newly developed
framework. As noted above, Laguna et al. (2012) did not include sex, gender, and disability in
the framework which are fundamental characteristics described by the NIMHD framework.
Thus, Gao et al. (2018) identified individual socio-demographic and disease-related
characteristics (patient factors) from another conceptual framework in order to include

comprehensive fundamental characteristics.
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Four studies used the Laguna et al. (2012) framework to interpret and discuss their study
findings relevant to health disparities in end-of-life care (Choi et al., 2015; Delgado-Guay et al.,
2018; Sharma et al., 2015; Wang et al., 2017). Three studies (Delgado-Guay et al., 2018; Sharma
etal., 2015; Wang et al., 2017) examined patients with advanced cancer and one study (Choi et
al., 2015) included patients with subarachnoid hemorrhage. All four studies were conducted in
hospitals and included both inpatient and outpatient settings. Among the four studies, two studies
(Choi et al., 2015; Sharma et al., 2015) focused on racial and ethnic disparities and the remaining
two studies (Delgado-Guay et al., 2018; Wang et al., 2017) examined multi-factors related to
end-of-life care disparities. All four studies cited this framework to discuss about factors related
to end-of-life care utilization (i.e., decision making process, hospice referral, and removing
barriers to hospice usage).

One scoping review included this framework to identify barriers and enablers of
culturally- and spiritually-sensitive end-of-life care (Fang et al., 2016). The authors viewed the
Laguna et al. (2012) framework as a guide for culturally-sensitive end-of-life care by providing
strategies for shared decision-making between patients and providers. This review highlighted
the mitigating barriers at the patient, system and societal-levels that are particularly relevant for
end-of-life care.

Based on the studies that cited the Laguna et al. (2012) framework, we conclude that it
has the potential to be used in the development of new theories or frameworks when adapted to
include more comprehensive fundamental characteristics of minoritized populations such as sex,
gender, and disability. Multiple studies have used this framework to discuss a broad range of
factors related to end-of-life disparities, yet there is a need for studies that utilize this framework

to examine populations in long-term care settings with more diverse populations (e.g., non-
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cancer patients). For example, Fang et al. (2016) provided evidence that researchers have used
this framework to guide improved end-of-life care and reduce multi-level barriers. However, as
noted above, this framework lacks sex, gender, and disability characteristics which are listed as
fundamental characteristics in the NIMHD framework. Therefore, for improved applicability, it
requires adaptations to include those additional individual factors.

The overall contribution of this framework is that it attempted to identify the full scope of
factors influencing health disparities in end-of-life care. Also, it has been highly influential since
the framework has been cited and used in subsequent studies to address social determinants of
health in end-of-life care.

A Conceptual Framework for the Role of Healthcare Service Factors in Place of Death
Description

Next, we examined the Conceptual Framework for the Role of Healthcare Service
Factors in Place of Death by Gao et al. (2018). Gao et al. (2018) aimed to use this framework to
identify healthcare service factors which can improve end-of-life care. It is based on seven
constructs: 1) end-of-life care policies; 2) service commissioning; 3) healthcare service
characteristics; 4) other environmental factors; 5); patient factors; 6) service utilization; and 7)
place of death. Healthcare services characteristics depend on the end-of-life care policies and
their execution through healthcare service commissioning. Healthcare services then influence the
service utilization and finally place of death. Environmental and patient factors also influence
the service utilization and place of death, however Gao et al. (2018) describes that they are not
the focus of this framework. Finally, service utilization and place of death produce reciprocal
feedback to inform end-of-life care policies and service commissioning (Gao et al., 2018). The

visualization of this conceptual framework is presented in Figure 3.
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Analysis

Origins. The motivation for the development of this framework was a lack of empirical
studies that examined the impact of healthcare services on place of death — an evolving quality
indicator of end-of-life care outcome — because of the dearth of conceptual frameworks (Gao et
al., 2018). Gao et al. (2018), thus, conducted a literature review on frameworks describing
determinants of place of death. Initially, Gao et al. (2018) identified only one framework
meeting these criteria, and as such, the authors integrated six other frameworks relevant to other
end-of-life care outcomes and access/utilization. The study listed the seven frameworks and their
contributing components.

Unlike Laguna’s model, where previous frameworks were applied and new components
were introduced to develop their framework, Gao et al. (2018) used components of each
framework to formulate the new proposed framework. From this, it is considered that knowledge
development was based on retroductive reasoning (also called abductive reasoning) where the
science makes a conceptual leap from preknowledge to arrive at an educated guess or theory
about a phenomenon (Reed, 1995). It is often used in fields that have few available theories so
that the phenomenon of interest requires further research (Alligood, 2014). Considering that the
framework has a dynamic feedback loop rather than a one-off process (Gao et al., 2018), we can
infer that the reciprocal interaction worldview is reflected (Fawcett, 1993).

Focus. This study (Gao et al., 2018) focused place of death as their end-of-life outcome,
and specifically on healthcare service provision at the population-level.

Contents. Gao et al. (2018) do not define end-of-life care but rather characterized by
service type (e.g., palliative vs. hospice) or location (e.g., home vs. hospital based palliative

care). In addition, this framework does not include direct concepts related to health inequities,

130



and instead covers a wide array of determinants which can be addressed to reduce structural
inequities in end-of-life outcomes. Although health disparity populations were not defined or
described, Gao et al. (2018) emphasized several unique groups. For example, Gao et al. (2018)
described populations in rural areas, individuals with limited social/community/family support
and individuals with higher needs of end-of-life care such as frail older adults with multiple
chronic conditions as factors related to inequitable end-of-life care use and place of death. The
framework includes all four levels of influence consistent with the NIMHD framework. The
health care service characteristics construct is especially pertinent to end-of-life care as it
includes a wide array of community and societal levels of influence reflecting quality of care and
availability of health services. Other fundamental characteristics including sex and gender,
disability, and geographic region well-align with socio-demographics of patient and location of
the service. The framework has a dynamic relationship between the levels of influence. The
ultimate goal of this framework is to guide a population-based study that examines healthcare
services and place of death (Gao et al., 2018).
Evaluation

Gao et al. (2018) describe the origins of the framework in detail, and all frameworks are
acknowledged and cited. Because it was developed to guide population-based analyses and
policies relevant to the place of death, the framework lacks recommendations for the clinician
and educator. However, researchers are given sufficient direction about what questions to ask
(e.g., population level end-of-life care policy analysis) and what research designs (e.g., multi-
level analysis) to use for future research. Furthermore, Gao et al. (2018) emphasize the

administrator’s role for developing systems for service data collection.

131



Although Gao et al. (2018) encountered a limited number of previous theories and
models, the proposed framework is logically congruent and multiple frameworks are well-
integrated. Given its recent publication, the framework has only been cited by three articles
(Chukwusa et al., 2019; lacobuzio-Donahue et al., 2019; MacNeil Vroomen et al., 2020) in
PubMed. It is assumed that Gao et al. (2018) later used this framework to guide an examination
of urban and rural differences in end-of-life care and place of death (Chukwusa et al., 2019).
Chukwusa et al. (2019) emphasized place of death as an important outcome measure of end-of-
life care referring this framework. Another study used this framework for the interpretation of
their study findings related to hospice care and factors related to the location of death in older
adults with and without dementia (MacNeil Vroomen et al., 2020). MacNeil VVroomen et al.
(2020) noted a scarcity of studies that examined place of death as an end-of-life care outcome,
and cited this framework to compare international studies that examined place of death. Lastly,
lacobuzio-Donahue et al. (2019) included this framework in their review paper discussing the
use of research autopsies in cancer research, place of death, and environmental conditions for the
obtained tissues. From these three studies, we noticed that the utilization of this framework was
limited to studies with an outcome measure of place of death. Also, though one study described
geographical locations related to end-of-life care disparities (Chukwusa et al., 2019), other
studies did not define any disparity groups. Therefore, future studies are needed to investigate
the utilization of the framework in health disparity research. To do this, the Gao et al. (2018)
framework requires a clear definition of health disparity group or concepts related to health
inequity.

Although this framework has limitations related to disparity groups in end-of-life care, it

is comprehensive and encompasses all four levels of influence and fundamental characteristics of
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NIMHD framework. Gao et al. (2018) emphasized its contributions to science, including being
the first study to focus on healthcare service factors (determinants of health) related to the place
of death. However, the framework’s focus on population-level analysis of policies can limit its
application to practice and individual-level usage. Also, its focus on place of death may limit its
applicability to research examining other end-of-life care outcomes.
An Adapted Conceptual Model Integrating Palliative Care in Serious IlIness and Multiple
Chronic Conditions
Description

Murali et al. (2020) developed this conceptual framework to address the clinical
complexity of multiple chronic conditions using palliative care in seriously ill adults based on
four main constructs: 1) factors affecting needs; 2) factors affecting services received; 3) service-
related variables; and 4) outcomes. Murali et al. (2020) described that complex care needs of the
seriously ill adult with multiple chronic conditions can generate an unmet need-services gap.
Therefore, to provide optimal care for this complex population, the author (Murali et al., 2020)
focused on the integration of palliative care within the care of adults with multiple chronic
conditions and serious illness. The visualization of this conceptual framework is presented in
Figure 4.
Analysis

Origins. Murali et al. (2020) described that seriously ill adults with multiple chronic
conditions are likely to receive fragmented care because of their inherent complexity. To
mitigate this complexity, Murali et al. (2020) affirmed that research focus on the integration of
palliative care in patients with serious illnesses and multiple chronic conditions are imperative.

However, comprehensive conceptual frameworks to guide such research were lacking in the
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literature, leading to the development of the Adapted Conceptual Model Integrating Palliative
Care in Serious IlIness and Multiple Chronic Conditions. First, Murali et al. (2020) adapted A
Conceptual Model of the Role of Complexity in the Care of Patients With Multiple Chronic
Conditions (Grembowski et al., 2014) to address complexity of multiple chronic conditions in
seriously ill adults. This original framework was developed by the Agency for Healthcare
Research and Quality Multiple Chronic Condition Research Network (Grembowski et al., 2014),
which defines complexity as the gap between patient needs and services. In addition, Murali et
al. (2020) conducted a literature review to complete the adaptation of the framework by
integrating palliative care in the conceptualization of serious illness and multiple chronic
conditions.

This study applied retroductive reasoning to develop knowledge as the author (Murali et
al., 2020) not only used empirical studies but also used expert literature to adapt the previous
framework. However, the author (Murali et al., 2020) calls for future studies to test the proposed
framework encouraging inductive reasoning of knowledge development. Considering that the
complex health systems in the framework are interconnected in nonlinear and dynamic manner,
we can conclude that the framework reflects the reciprocal interaction worldview (Fawcett,
1993).

Focus. The unique focus of this study (Murali et al., 2020) is on the integration of
palliative care as a means of addressing care complexity in seriously ill adults with multiple
chronic conditions. They addressed the misalignment between ‘needs’ and ‘services’, which are
affected by multiple contextual factors such as social determinants of health (Grembowski et al.,

2014; Murali et al., 2020).
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Contents. This framework was developed to be used in palliative care rather than end-of-
life care. However, this framework aligns well, given that end-of-life care is an essential domain
in palliative care for adults with serious illness (Ferrell et al., 2018). Indeed, the framework
(Murali et al., 2020) incorporated multiple end-of-life care outcomes (e.g., site of death, goal
concordant care, advance care planning). The authors (Murali et al., 2020) described palliative
care as primary, secondary, and tertiary palliative care by service setting (e.g., non-specialist vs.
palliative care specialist) and type (e. g., symptom management vs. palliative sedation). Though
the framework was not originally developed to assess health inequities, social determinants of
health and health disparities are included as core concepts. The author described the health
disparity population as the population influenced by ineffective social policies or unjust
economic structures (Murali et al., 2020). The framework includes all four levels of influence
according to the NIMHD framework. Each construct was affected by contextual factors
incorporating multiple-level of influences that address care complexity. Fundamental
characteristics including sex and gender, disability, and geographic region were included in the
sociodemographic and clinical characteristics. The framework has nonlinear and dynamic
relationships between all levels of influence (Murali et al., 2020). The ultimate goal of this
framework is to guide research studies that investigate how to integrate palliative care in the care
of seriously ill adults with multiple chronic conditions (Murali et al., 2020).

Evaluation

Murali et al. (2020) described the origins of the framework in detail by describing the
previous model and including a flow diagram of the literature review. The framework
encompasses all four levels of influence and fundamental characteristics in accordance with the

NIMHD framework. The relational positions were delineated in the figure, however the author
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noted that the relationships between concepts and factors would have to be tested in future
research. Researchers are given comprehensive directions about what questions to ask (i.e., how
to integrate palliative care in seriously ill individual with multiple chronic conditions) and what
methodology (e.g., prospective, observational studies) to use. On the other hand, Murali et al.
(2020) acknowledged some of the shortfalls of the adapted framework when using in clinical
practice (i.e., does not account for the key interdisciplinary workforce) and application of the
framework for education and administration were not presented. However, the authors do note
that these will be developed through the research evidence generated by the framework.

Murali et al. (2020) conclude the article with the recommendation to develop knowledge
using the inductive approach. Although this framework needs to be tested empirically, it was
developed based on a comprehensive literature review of 58 articles, making the framework
sound and credible. Since its development in 2020, this framework was cited by one study
(Murali et al., 2021a) in PubMed. Murali et al. (2021a) used this framework to guide a study that
conducted latent class analysis of symptom burden in seriously ill adults at the end-of-life. In
addition, Murali et al. (2021b) conducted another latent class analysis to characterize multiple
chronic conditions in seriously ill adults at the end-of-life. From these two studies, we can
conclude that the framework is applicable for use in end-of-life populations. However, no
clinical studies have utilized this framework to examine or address social determinants of health
related to end-of-life care. Therefore, more studies are needed to examine the frameworks’
usefulness in health inequity studies.

The main purpose of this framework was not to examine health inequities in end-of-life
care, however it includes comprehensive contextual factors related to health inequities in end-of-

life care. Murali et al. (2020) described that this is the first study that incorporates palliative care
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into the care of seriously ill adults with multiple chronic conditions. Some limitations include
lack of empirical testing and lack of applicability to clinicians, educators, and administrators are
noted.
Comparison and Selection of Conceptual Frameworks

In Table 3, we present the overall evaluation of this conceptual framework using the
Fawcett and Desanto-Madeya (2013) evaluation technique. Through the use of this technique,
which was modified to include the levels of influence in the NIMHD framework, the three
conceptual frameworks developed by Laguna et al. (2012), Gao et al. (2018), and Murali et al.
(2020) were evaluated. Although all three frameworks were recognized to have potential to
examine health inequities in end-of-life care and related health outcomes, they each had distinct
purposes and related features. First, the frameworks had differences in their focus and goal. The
Conceptual Framework of Minority Access to End-of-Life Care (Laguna et al., 2012) is unique
in its focus on health disparity populations which are defined as minoritized racial and ethnic
groups and barriers and mediators related to end-of-life care access and outcomes are described.
On the other hand, the Conceptual Framework for the Role of Healthcare Service Factors in
Place of Death (Gao et al., 2018) emphasizes population-based factors such as end-of-life care
policies and healthcare service factors uniquely related to the place of death. The Adapted
Conceptual Model Integrating Palliative Care in Serious IlIiness and Multiple Chronic Conditions
(Murali et al., 2020) illuminates the clinical complexity of seriously ill adults with multiple
chronic conditions and how the integration of palliative care addresses this challenge.

As seen in the focus and goal, only Laguna et al. (2012) originally developed their
framework to examine health inequities in end-of-life care and explicitly defined the health

disparity population. Both Gao et al. (2018) and Murali et al. (2020) described the health
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disparity population, but Gao et al. (2018) did not include concepts relevant to health inequity or
health disparity in the framework. On the other hand, Murali et al. (2020) included health
disparity and social determinants of health as core concepts in the framework.

Another difference is in end-of-life care outcome measure of the three frameworks. All
three frameworks included a construct related to the end-of-life care utilization which can affect
end-of-life care outcomes. In the Conceptual Framework for the Role of Healthcare Service
Factors in Place of Death (Gao et al., 2018), this utilization uniquely influences the place of
death. However, in the Conceptual Framework of Minority Access to End-of-Life Care (Laguna
et al., 2012) and the Adapted Conceptual Model Integrating Palliative Care in Serious IlIness and
Multiple Chronic Conditions (Murali et al., 2020), this utilization leads to more comprehensive
end-of-life care outcomes including not only the place of death (i.e., care consistent with the
patient’s goals and values, site of death) but also the patient satisfaction and quality of life which
are considered as critical outcome measures when examining health inequities in end-of-life care
(Estrada et al., 2021).

Unlike Laguna et al. (2012) or Murali et al. (2020), Gao et al. (2018) particularly
described that the individual, interpersonal, and community level factors are not their focus so
that those factors should be always controlled when analyzing the healthcare services factors
based on their framework. Due to this limitation, the Conceptual Framework for the Role of
Healthcare Service Factors in Place of Death (Gao et al., 2018) provides limited guidance for the
clinician and educator. Furthermore, controlling the individual, interpersonal, and community
level factors should be carefully considered when analyzing health inequities since those are
highly associated with social determinants of health and structural health inequities (National

Academies of Sciences Engineering and Medicine, 2017). Therefore, researchers should not just
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control for those factors but specify and interpret studies carefully in the context of the structural
inequities because social determinants of health at personal, interpersonal, and community levels
can be resulted from the accumulation of historical factors such as systemic racism (Jacoby et
al., 2018).

Considering the above differences, we conclude that the Conceptual Framework of
Minority Access to End-of-Life Care (Laguna et al., 2012) and the Adapted Conceptual Model
Integrating Palliative Care in Serious Iliness and Multiple Chronic Conditions (Murali et al.,
2020) are more applicable to diverse studies examining end-of-life inequities and measuring
various end-of-life care outcomes compared to the Conceptual Framework for the Role of
Healthcare Service Factors in Place of Death (Gao et al., 2018). However, both frameworks have
several limitations. First, the Conceptual Framework of Minority Access to End-of-Life Care has
limitations in its comprehensiveness. Although the three frameworks include the NIMHD
framework’s four levels of influence including individual, interpersonal, community, and
societal levels of influence, the Conceptual Framework of Minority Access to End-of-Life Care
(Laguna et al., 2012) lacks the fundamental characteristics denoted by the NIMHD framework,
such as sex, gender, and disability which are the critical factors associated with end-of-life care
inequities (Adam et al., 2020; Javier, 2021). However, Laguna et al. (2012) encouraged
researchers to find additional factors that impede the end-of-life care access to strengthen the
proposed framework. Therefore, researchers may need to adapt the current framework to include
those important characteristics. Second, the Adapted Conceptual Model Integrating Palliative
Care in Serious IlIness and Multiple Chronic Conditions (Murali et al., 2020) has much more

focus on research and not been tested for clinical practice limiting its use for clinicians,
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educators, and administrators. Also, due to its recent publication, not many studies have cited nor
applied this framework to examine health inequities in end-of-life care.

Based on the above comparisons, we conclude that the framework by Laguna et al.
(2012) has shown its legitimacy and contributions to health equity in end-of-life care resulting in
the best-fit for the purpose of examining health inequities in end-of-life care and related health
outcomes. As Laguna et al. (2012) stated, future studies are encouraged to include additional
fundamental factors in the framework in order to augment analysis and improve applicability to
health inequities research. Current evidence shows sex and gender are important fundamental
factors for end-of-life care delivery (Javier, 2021; Kemery, 2021). Sexual and gender minority
populations have been disproportionately impacted by less than optimal access to end-of-life
care (Javier, 2021). Factors associated with these inequities range from the individual-level
factors such as physical and mental health disparities to societal-level including non-protective
regulatory policies (Javier, 2021). In order to examine this structural stigma experienced by these
vulnerable populations, a concrete conceptualization of structural factors should be integrated to
future frameworks. The Minority Stress Model (Meyer, 2003) is widely used for studies
examining multi-level minority stress, including stigma, prejudice, and discrimination.
Researchers should adequately incorporate aspects of both of these models to more fully
understand the structural factors related to health inequities in end-of-life care among sex and
gender minority populations. In addition, more studies are needed to identify strategies to
address unique determinants of health in this population.

Disability is another factor that merits further consideration and inclusion in future
research. A recent a systematic review examined factors related to palliative care access in adults

with intellectual disability (Adam et al., 2020). Adam et al. included several studies examining
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multi-level factors influencing end-of-life care inequities, demonstrating the urgent need for
future research to include disability in end-of-life care frameworks. Also, the majority of studies
in the Adam et al. (2020) review included health care professionals as study participants to
examine end-of-life care needs in disability populations (Adam et al., 2020). Therefore, future
research should include people with disabilities and their families for an in-depth exploration of
their end-of-life care needs (Adam et al., 2020; Hunt et al., 2020). In sum, the Laguna et al.
(2012) framework can be adapted and expanded to include fundamental characteristics such as
sex, gender, and disability through understanding the unique needs of those vulnerable
populations.
Implications for Nursing

In this discussion paper, we identified, analyzed, evaluated, and compared conceptual
frameworks applicable to examine health inequities in end-of-life care and related health
outcomes. Overall, we found a limited number of studies available to fit our purpose. There is a
strong need for research evidence that attempts to address multiple factors influencing end-of-
life care inequities and health outcomes. In addition, to mitigate the complex nature of social
determinants of health and structural inequities, researchers, clinicians, educators and
administrators should have solid conceptualizations of these multi-level factors. Based on sound
and comprehensive conceptual frameworks, future nurses with interdisciplinary partnerships can
promote health equity with a broader scope of health care through addressing social determinants
of health (McKinley Yoder & Pesch, 2020; Porter et al., 2020). Eventually, policies at
individual, interpersonal, community, and society level (e.g., the coverage of end-of-life care for
Medicare or Medicaid beneficiaries) should mitigate persistent health inequities in end-of-life

care access in vulnerable populations (Zuckerman et al., 2016).
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Limitations

We note some limitations in this paper. First, there were a limited number of studies
describing conceptual frameworks that focused on health inequities in end-of-life care and
related health outcomes. Second, the Fawcett and Desanto-Madeya (2013) analysis and
evaluation technique for nursing models and theories was not developed to compare and contrast
conceptual frameworks. However, the technique allowed the researchers to comprehensively
analyze and evaluate the three frameworks and eventually, compare and contrast them. Another
limitation includes the lack of publications that used the included frameworks when evaluating
the ‘generation of theory’, and ‘contributions to the discipline/science’ sections in the Fawcett
and Desanto-Madeya (2013) criteria. Since the included studies were published recently, the
conceptual frameworks have not been applied yet, and further work using and refining these
models should be done. Also, given that not all studies cite or indicate frameworks they used for
their research, it is plausible that we missed studies that used these frameworks.

In addition, our evaluation of frameworks did not include another important factor,
namely strength-based perspectives. Strengths-based nursing is a philosophy of nursing and a
value-driven approach guides clinicians, educators, researchers, and key stakeholders (Gottlieb
& Gottlieb, 2017). This perspective focuses on inner and outer strengths of patients and families
thereby promoting empowerment, self-efficacy, and hope (Gottlieb, 2014). None of the
frameworks included this theoretical approach in their descriptions, and for Laguna et al. (2012)
in particular, the application of strengths-based perspectives would improve its applicability to
health inequities research. Incorporating this holistic approach would complement medical care
by strengthening the patient and family’s innate capacities for health and healing (Gottlieb,

2014).
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Conclusion

Conceptual frameworks allow researchers to comprehensively outline study processes
considering the research question and study design. Frameworks are especially relevant in the
examination of health inequities in end-of-life care due to its complex and multi-faceted nature.
Through the modified Fawcett and Desanto-Madeya (2013) evaluation technique with the
NIMHD framework, three conceptual frameworks were analyzed and evaluated. The Conceptual
Framework of Minority Access to End-of-Life Care was identified to have the best fit when
examining health inequities in end-of-life care and related health outcomes. Future studies
examining multi-level factors related to health inequities in end-of-life care should consider use

of this framework to frame and guide their research.
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Table 1

Modified Fawcett and DeSanto-Madeya (2013) Analysis and Evaluation Technique

Questions for Analysis

Step 1. Origins of the conceptual framework?

What is the historical evolution of the conceptual framework?

What motivated development of the conceptual framework?

What strategies for knowledge development were used to formulate the conceptual framework?
What scholars influence the conceptual framework authors’ thinking?

What world view is reflected in this conceptual framework?

Step 2. Unique focus of the conceptual framework

What is the unique focus of the conceptual framework?

Step 3. Content of the conceptual framework within the National Institute on Minority Health and Health
Disparities Research Framework

How is end-of-life care defined and described?

How are health disparity populations defined and described?

Does the conceptual framework include fundamental characteristics: sex and gender, disability, and
geographic region?

How is individual-level of influence defined and described?

How is interpersonal-level of influence defined and described?

How is community-level of influence defined and described?

How is societal-level of influence defined and described?

What statements are made about the relations among the levels of influence?

What is the goal of this conceptual framework?

Questions for Evaluation

Step 1. Explication of origins
e Are the origins on which the conceptual framework is based explicit?
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o Are the scholars who influenced the thinking of the conceptual framework author acknowledged, and are
bibliographical citations given?

Step 2. Comprehensiveness of contents within the National Institute on Minority Health and Health Disparities
Research Framework
o Does the conceptual framework provide adequate descriptions of all four levels of influence?

e Do the relational propositions of the conceptual framework completely link for National Institute on
Minority Health and Health Disparities Research Framework concepts?

e Is the clinician given sufficient direction to execute a course of action that achieves the goal specified in a
variety of practice situations?

o Isthe researcher given sufficient direction about what questions to ask and what methodology to use?
e Does the educator have sufficient guidelines to construct a curriculum?

e Does the administrator have sufficient guidelines to organize and deliver equitable end-of-life care
services?

Step 3. Logical congruence
e  Does the conceptual framework reflect more than one world view?

e Do the components of the conceptual framework consistently reflect a logical translation or reformulation of
diverse perspectives? Is the conceptual framework logically congruent?

Step 4. Generation of theory
e What theories have been generated from the conceptual framework?

Step 5. Legitimacy of the conceptual framework
e Is the conceptual framework a useful guide for examining health inequities in end-of-life care?

o Does evaluation of the use of the conceptual framework reveal that the content of the conceptual framework
is sound and believable?

e Are education and special skill training required before applying to conceptual framework in practice?
o s it feasible to implement practice protocols derived from the conceptual framework?

e To what extent is the conceptual framework actually used to guide equitable end-of-life care practice,
research, education, and administration?

e Does the conceptual framework lead to activities that meet the expectations of the public and health-care
professionals of various cultures and in diverse geographic regions?

o Does application of the conceptual framework, when linked with relevant theories and appropriate empirical
indicators, make important differences in the health conditions of the public?

Step 6. Contributions to the discipline/science of health equity in end-of-life care
o What is the overall contribution of the conceptual framework to advancement of health equity in end-
of-life care?

Note. This evaluation technique is modified from Fawcett, J., & Desanto-Madeya, S. (2013).

Contemporary nursing knowledge: Analysis and evaluation of nursing models and theories (3rd
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ed.). F. A. Davis Company. Contents and comprehensiveness of nursing model questions in the
original criteria (e.g., four concepts of the meta-paradigm) were modified to include four levels
of influence in accordance with Alvidrez, J., Castille, D., Laude-Sharp, M., Rosario, A., &
Tabor, D. (2019, Jan). The National Institute on Minority Health and Health Disparities

Research Framework. https://doi.org/10.2105/ajph.2018.304883 Bold questions denote

modifications to the NIMHD research framework.
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Table 2

Comparison of Key Attributes in the selected Conceptual Framework

Framework Authors Description Constructs
A Conceptual Laguna et al. (2012) Proposed a conceptual o Barriers
Framework of Minority framework to understand e Health Care Mediators
Access to End-of-Life minority access to end-of-life e Care at End-of-Life
Care care results from an interaction o Qutcomes

A Conceptual
Framework of for the
Role of Healthcare
Service Factors in
Place of Death

An Adapted
Conceptual Model
Integrating Palliative
Care in Serious IlIness
and Multiple Chronic
Condition

Gao et al. (2018)

Murali et al. (2020)

between personal, system, and
societal-level barriers with
health care mediators.

Targeted to propose a
conceptual framework to
understand the role for
healthcare services in place of
death through a literature
review of previous models.

Adapted from a conceptual
model of the role of clinical
complexity in the care of
patients with multiple chronic
conditions (Grembowski et al.,
2014), this framework
integrates palliative care with
serious illness and multiple
chronic conditions.

End-of-Life Care Policies
Service Commissioning
Healthcare Service
Characteristics

Other Environmental
Factors

Patient Factors

Service Utilization

Place of Death

Factors Affecting Needs
Factors Affecting
Services Received
Service-Related Variables
Outcomes
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Table 3

Evaluation of Conceptual Frameworks by Modified Fawcett and DeSanto-Madeya (2013)

Evaluation Technique

Evaluation Criteria

Laguna et al. (2012)

Gao et al. (2018)

Murali et al. (2020)

Explication of
Origins

Comprehensiveness
of Content

Logical Congruence

Generation of
Theory

Legitimacy

Yes. Motivated by the need
for a comprehensive
conceptual framework that
examine factors related to
health disparities in end-of-
life care. Two previous
frameworks (Cooper et al.,
2002; Institute of Medicine,
1993) and literatures are
acknowledged and cited.

High. All four levels of
influence and relational
propositions addressed,
though not all fundamental
characteristics are included.
Clinician, researcher,
educator, and administrator
have sufficient direction and
guidance.

Yes. Consistent with the
reciprocal worldview
(Fawcett, 1993), following
both inductive and deductive
reasoning (Alligood, 2014).

Yes. One publication (Gao
et al., 2018) used this
framework to generate a new
conceptual framework.

Yes. The framework has
been used to guide the
interpretation of study
findings related to health
disparities in end-of-life care
(Choi et al., 2015; Delgado-
Guay et al., 2018; Sharma et
al., 2015; Wang et al., 2017)

Yes. To guide population-
based research examining
the role of healthcare
services in place of death.
Seven conceptual
frameworks are
acknowledged and cited.

Moderate to High. All four
levels of influence,
fundamental characteristics
and relational propositions
addressed. Researchers and
administrators have
sufficient direction and
guidance, but clinician and
educator contents are limited
due to its focus on policy
and population-based
analysis.

Yes. Consistent with the
reciprocal worldview
(Fawcett, 1993), following
retroductive reasoning
(Alligood, 2014).

Unknown. One publication
(Chukwusa et al., 2019) with
the same author (Gao et al.,
2018) used this framework
as background of the study.

Yes. One study used this
framework in the
background (Chukwusa et
al., 2019), and many study
used it for the interpretation
of the study findings
(lacobuzio-Donahue et al.,
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Yes. To develop a
comprehensive conceptual
framework that guides
studies integrate palliative
care in seriously ill adults
with multiple chronic
conditions. One previous
framework (Grembowski et
al., 2014) and literatures are
acknowledged and cited.

Moderate to High. All four
levels of influence,
fundamental characteristics
and relational propositions
addressed. Researchers have
sufficient direction and
guidance, but clinician,
educator, and administrator
contents are limited due to
its focus on research.

Yes. Consistent with the
reciprocal worldview
(Fawcett, 1993), following
retroductive reasoning
(Alligood, 2014).

Yes. One publication
(Murali et al., 2021a) and
one study under review
(Murali et al., 2021b) used
this framework to generate
research questions.

Moderate. The framework
has been used for the
development of two research
aims. However, given the
recent publication, only one
study (Murali et al., 2021a)
cited this framework.



Social
Utility

Social
Congruence

Social
Significance

Contributions to
Health Equity in
End-of-Life Care

and included in the review
paper identifying barriers
and enablers of end-of-life
care (Fang et al., 2016).

High. No education or skills
are required prior to use of
this framework. Practice
protocols can be driven by
the framework by targeting
the intervention(s) listed in
the mediators construct.

Moderate. Used for diverse
patient populations and
facilities in diverse
geographical locations.
However, this framework
lacks individual’s sex and
gender, and disability
characteristics which are
fundamental characteristics
in the NIMHD framework.
Therefore, adaptation is
required for more diverse
application and usefulness.

High. The framework is
well-aligned with the four
levels of influence based on
the NIMHD research
framework that could
broadly impact the
population-level public
health. Also, this framework
covers various end-of-life
care outcomes.

High. One of the initiative
frameworks examined multi-
level influences of the health
disparities in end-of-life
care. Contributed to the
development of a conceptual
framework.

2019; MacNeil Vroomen et
al., 2020).

Moderate. No education or
skills are required prior to
use of this framework.
However, limitations exist
when implementing
protocols based on this
framework due to its focus
on population and policy-
based purposes.

Unknown. Because of its
recent development, few
studies have cited this
framework. However, this
framework includes all
fundamental characteristics
included in the NIMHD
framework representing
diverse populations.

High. The framework is
well-aligned with the
NIMHD research
framework. It covers
comprehensive factors
associated with place of
death which is an important
outcome measure for end-of-
life care. Therefore, it can
significantly impact the
public health.

Moderate to High. It is the
first framework that focus on
the healthcare services
factors related to the place of
death. However, the original
purpose was not to examine
health inequities thus, the
framework lacks the explicit
definition of health disparity
populations.

Moderate. No education or
skills are required prior to
use of this framework.
Because the framework was
developed to guide research,
usage in clinical settings
need further testing of the
framework.

Unknown. Because of its
recent development, one
study has cited this
framework in seriously ill
adults at the end-of-life.
However, this framework
comprehensively examines
social determinants of health
and person-specific factors
representing diverse
populations.

High. The framework is
well-aligned with the
NIMHD research
framework. This framework
includes concepts such as
population health and health
policy, which can
significantly impact the
public health.

Moderate to High.
Although the original
purpose of the framework
was not for health equity in
end-of-life care,
comprehensive contextual
factors including social-
determinants of health were
described in the framework.
Further research needed to
test the framework and its
applicability.
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Note. Logical congruence is based on Fawcett (1993) categorization of worldview: 1) reaction,
2) reciprocal interaction, and 3) simultaneous action, and Reed (1995) and Alligood (2014)
categorization of knowledge development: 1) deductive reasoning, 2) inductive reasoning, and 3)
retroductive reasoning. NIMHD: The National Institute on Minority Health and Health

Disparities
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Figure 1

PRISMA 2020 Flow Diagram

Identification of studies via databases and registers
Records removed before
c screening:
-% 679 records identified from: Duplicate records removed
ks PubMed (n = 396) (n=48)
= CINHAL (n = 66) Records marked as ineligible
5 Embase (n = 217) by automation tools (n = 0)
= Records removed for other
reasons (n =0)
)
Records screened > Records excluded
(n=631) (n =606)
Reports sought for retrieval »| Reports not retrieved
= (n=25) (n=0)
c
[}
(0]
s l
n
Reports assessed for eligibility 22 reports excluded:
(n=25) P
Did not describe health inequities
(n=15)
Did not describe end-of-life care
(n=4)
Did not describe the
— development of a conceptual
framework (n = 2)
= Studies included in review Did not describe end-of-life care
9 (n=3) related health outcomes (n = 1)
% Reports of included studies
= (n=3)
—

Note. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The
PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ

2021;372:n71. doi: 10.1136/bmj.n71

159



Figure 2

A Conceptual Framework of Minority Access to End-of-Life Care
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Note. This model shows access to end-of-life care with patient, system, and societal-level

barriers and health care-level mediators. From “Racial/Ethnic Minority Access to End-of-Life

Care: A Conceptual Framework,” by J. Laguna, S. Enguidanos, M. Siciliano, & A. Coulourides-

Kogan, 2012, Home Health Care Services Quarterly, 31(1), p. 66.

(https://doi.org/10.1080/01621424.2011.641922).
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Figure 3

A Conceptual Framework for the Role of Healthcare Service Factors in Place of Death
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Note. This model presents the impact of healthcare services on the place of death. From “A

Population-Based Conceptual Framework for Evaluating the Role of Healthcare Services in

Place of Death,” by W. Gao, S. Huque, M. Morgan, & 1. J. Higginson, 2018, Healthcare, 6(3), p.

3. (https://doi.org/10.3390/healthcare6030107).
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Supporting Information Appendix

PubMed

"Health Disparity, Minority and Vulnerable Populations"[Mesh] OR "Health Inequities"[Mesh] OR
"Healthcare Disparities"[Mesh] OR “health disparity” OR “health disparities” OR “healthcare disparity”
OR “healthcare disparities” OR “health care disparity” OR “health care disparities” OR “disparities in
health” OR “health inequity” OR “health inequities” OR “health care inequality” OR “Health Care
Inequalities” OR “healthcare inequality” OR “healthcare inequalities” OR "Health Equity"[Mesh] OR
"Health Services Accessibility"[Mesh]

"Social Determinants of Health"[Mesh] OR “social determinants of health” OR “Health Social
Determinant” OR “health social determinants” OR “structural determinants of health” OR “health
structural determinants” OR “social environment” OR “socioeconomics” OR “socioeconomic factors” OR
“social factors” OR “environmental factors” OR “social conditions” OR “SES” OR “socioeconomic status”
OR “social disparity” OR “social disparities”

"hospices"[MeSH] OR "hospice care"[MeSH] OR "palliative care"[MeSH] OR "palliative medicine"[MeSH]
OR "hospice and palliative care nursing"[MeSH] OR "terminal care"[MeSH] OR "palliative" OR "end of
life care" OR "comfort care" OR "hospice care" OR "EolL" OR "End-of-Life"

"models, theoretical"[MeSH] OR "models, nursing"[MeSH] OR "conceptual framework" OR “conceptual
frameworks” OR "theoretical model" OR “theoretical models” OR “conceptual model” OR "conceptual
models"

(HI OR SDOH) AND EoL AND CF
CINAHL

((MH "Health Disparity, Minority and Vulnerable Populations") OR (MH "Health Inequities") OR (MH
"Healthcare Disparities") OR (MH "Health Equity") OR (MH “Health Services Accessibility")) OR Tl “health
disparity” OR AB “health disparity” OR Tl “health disparities” OR AB “health disparities” OR TI
“healthcare disparity” OR AB “healthcare disparity” OR Tl “healthcare disparities” OR AB “healthcare
disparities” OR Tl “health care disparity” OR AB “health care disparity” OR Tl “health care disparities” OR
AB “health care disparities” OR Tl “disparities in health” OR AB “disparities in health” OR Tl “health
inequity” OR AB “health inequity” OR Tl “health inequities” OR AB “health inequities” OR Tl “health care
inequality” OR AB “health care inequality” OR Tl “Health Care Inequalities” OR AB “Health Care
Inequalities” OR Tl “healthcare inequality” OR AB “healthcare inequality” OR Tl “healthcare inequalities”
OR AB “healthcare inequalities”

(MH "Social Determinants of Health") OR Tl “social determinants of health” OR AB “social determinants
of health” OR Tl “Health Social Determinant” OR AB “Health Social Determinant” OR Tl “health social
determinants” OR AB “health social determinants” OR Tl “structural determinants of health” OR AB
“structural determinants of health” OR Tl “health structural determinants” OR AB “health structural
determinants” OR Tl “social environment” OR AB “social environment” OR Tl “socioeconomics” OR AB
“socioeconomics” OR Tl “socioeconomic factors” OR AB “socioeconomic factors” OR Tl “social factors”
OR AB “social factors” OR Tl “environmental factors” OR AB “environmental factors” OR Tl “social
conditions” OR AB “social conditions” OR Tl “SES” OR AB “SES” OR Tl “socioeconomic status” OR AB
“socioeconomic status” OR Tl “social disparity” OR AB “social disparity” OR Tl “social disparities” OR AB
“social disparities”
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((MH "hospices") OR (MH "Hospice Care") OR (MH "Palliative care") OR (MH "palliative medicine") OR
(MH " hospice and palliative care nursing ") OR (MH "Terminal Care")) OR Tl "palliative” OR AB
“palliative” OR Tl “end of life care” OR AB “end of life care” OR Tl “comfort care” OR AB “comfort care”
OR Tl “hospice care” OR AB “hospice care” OR Tl “end-of-life” OR AB “end-of-life”

((MH "Nursing Theory") OR (MH "Nursing Practice, Theory-Based") OR (MH "Models, Theoretical") OR
(MH "Nursing Models, Theoretical”)) OR (Tl “conceptual framework” OR AB “conceptual framework” OR
Tl “conceptual frameworks” OR AB “conceptual frameworks” OR Tl “conceptual model” OR AB
“conceptual model” OR Tl “conceptual models” OR AB “conceptual models” OR Tl “theoretical model”
OR AB “theoretical model” OR Tl “theoretical models” OR AB “theoretical models”)

(HI OR SDOH) AND EoL AND CF
Embase

'health disparity'/exp OR 'health disparities' OR 'health disparity' OR 'health inequality' OR 'health
inequities' OR 'health inequity' OR 'health status disparities' OR 'health status disparity' OR 'health
status inequality' OR 'health status inequity' OR 'health care disparity'/exp OR 'health care disparities'
OR 'health care disparity' OR 'healthcare disparities' OR 'healthcare disparity' OR 'health care
inequality'/exp OR 'health care access'/exp OR 'access to health care' OR 'health care access' OR 'health
services accessibility' OR 'healthcare access'

'social determinants of health'/exp OR 'social determinant' OR 'social determinants' OR 'social
determinants of health' OR 'social determining factor' OR 'social factors determining health' OR 'social
health determinant' OR 'social environment'/exp OR 'environment, social' OR 'interpersonal climate' OR
'social climate' OR 'social context' OR 'social environment' OR 'socioeconomics'/exp OR 'economic value
of life' OR 'health care, indigent' OR 'indigent health care' OR 'medical indigency' OR 'social economic
aspect' OR 'social economics' OR 'social-economic factor' OR 'socio-economic aspect' OR 'socio-
economic factor' OR 'socio-economics' OR 'socioeconomic aspect' OR 'socioeconomic factor' OR
'socioeconomic factors' OR 'socioeconomics' OR 'value of life' OR 'social status'/exp OR 'social
achievement' OR 'social condition' OR 'social conditions' OR 'social economic status' OR 'social
employment' OR 'social function' OR 'social importance' OR 'social rank' OR 'social standing' OR 'social
state' OR 'social status' OR 'socio-economic status' OR 'socioeconomic status' OR 'status, social'

'terminal care'/exp OR 'eol care' OR 'end-of-life care' OR 'terminal care' OR 'palliative therapy'/exp OR
'palliation’ OR 'palliative care' OR 'palliative consultation' OR 'palliative medicine' OR 'palliative
radiotherapy' OR 'palliative surgery' OR 'palliative therapy' OR 'palliative treatment' OR 'symptomatic
treatment' OR 'palliative nursing'/exp OR 'hospice and palliative care nursing' OR 'palliative care nursing
OR 'palliative nursing' OR 'hospice care'/exp OR 'hospice care'

'conceptual framework'/exp OR 'conceptual framework' OR 'theoretical framework' OR 'conceptual
model'/exp OR 'conceptual model'

(HI OR SDOH) AND EoL AND CF
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Appendix B: Preferred Reporting Items for Systematic Review and Meta-Analyses for

Chapter 2 Systematic Review

Sect_lon and Item Checklist item Location where item is
Topic # reported
TITLE
Title ‘ 1 ‘ Identify the report as a systematic review. Title page
ABSTRACT
Abstract ‘ 2 ‘ See the PRISMA 2020 for Abstracts checklist. Abstract line 1-26
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Introduction Line 47-58
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction Line 58-60
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the | Eligibility criteria line 71-76
syntheses.
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources Data Sources and Search
sources searched or consulted to identify studies. Specify the date when each source was last searched | Strategy
or consulted. Line 65-70
Line 72-73
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters Data Sources and Search
and limits used. Strategy
Line 65-70
Appendix 1
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, Study Selection
process including how many reviewers screened each record and each report retrieved, whether they Line 77-81
worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected Data Extraction and Synthesis
process data from each report, whether they worked independently, any processes for obtaining or Line 82-88
confirming data from study investigators, and if applicable, details of automation tools used in
the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were Data Extraction and Synthesis

compatible with each outcome domain in each study were sought (e.qg. for all measures, time
points, analyses), and if not, the methods used to decide which results to collect.

Line 82-88
Table 2

164




Section and

Topic

Checklist item

Location where item is
reported

10b | List and define all other variables for which data were sought (e.g. participant and intervention Data Extraction and Synthesis
characteristics, funding sources). Describe any assumptions made about any missing or Line 82-88
unclear information. Table 2
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the Quality Appraisal
assessment tool(s) used, how many reviewers assessed each study and whether they worked Line 89-94
independently, and if applicable, details of automation tools used in the process. Appendix 2
Table 1
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the Table 3
synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.qg. line 82-88
methods tabulating the study intervention characteristics and comparing against the planned groups for synthesized data narratively by
each synthesis (item #5)). identifying common themes
found across the studies
13b | Describe any methods required to prepare the data for presentation or synthesis, such as n/a
handling of missing summary statistics, or data conversions. synthesized data narratively by
identifying common themes
found across the studies
13c | Describe any methods used to tabulate or visually display results of individual studies and line 82-88
syntheses.
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If line 82-88
meta-analysis was performed, describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results n/a
(e.g. subgroup analysis, meta-regression). synthesized data narratively by
identifying common themes
found across the studies
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. n/a
synthesized data narratively by
identifying common themes
found across the studies
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising Table 1
assessment from reporting biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an n/a
assessment outcome.

synthesized data narratively by
identifying common themes
found across the studies
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Section and

Topic

Checklist item

Location where item is
reported

RESULTS

Study selection 16a | Describe the results of the search and selection process, from the number of records identified Study Selection
in the search to the number of studies included in the review, ideally using a flow diagram. Line 96-102
Figure 1
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and Study Selection
explain why they were excluded. Line 96-102
Figure 1
Study 17 | Cite each included study and present its characteristics. Study Characteristics
characteristics Line 111-127
Table 2
Risk of bias in 18 | Present assessments of risk of bias for each included study. Table 1
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where Table 3
individual studies appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval),
ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing line 128-213
syntheses studies.
20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for Quality of Studies
each the summary estimate and its precision (e.g. confidence/credible interval) and measures Line 103-110
of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. line 238-243
20d | Present results of all sensitivity analyses conducted to assess the robustness of the n/a
synthesized results. synthesized data narratively by
identifying common themes
found across the studies
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for n/a
each synthesis assessed. synthesized data narratively by
identifying common themes
found across the studies
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome n/a
evidence assessed. synthesized data narratively by
identifying common themes
found across the studies
DISCUSSION
Discussion ‘ 23a ‘ Provide a general interpretation of the results in the context of other evidence. line 214-274
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Section and

Topic

Checklist item

Location where item is
reported

23b | Discuss any limitations of the evidence included in the review. line 275-281

23c | Discuss any limitations of the review processes used. line 275-281

23d | Discuss implications of the results for practice, policy, and future research. line 282-293
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, | line 62-64
protocol or state that the review was not registered.

24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. line 62-64

24c | Describe and explain any amendments to information provided at registration or in the protocol. | n/a

no change
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders | title page
or sponsors in the review. acknowledgement

_Competing 26 | Declare any competing interests of review authors. line 294-295
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data | n/a

data, code and
other materials

collection forms; data extracted from included studies; data used for all analyses; analytic code;
any other materials used in the review.

all included in the tables and
appendices
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Appendix C: Prospero Registration for Chapter 2 Systematic

Review

PROSPERO National Institute for
Intemational prospective register of systematic reviews Health Research

UNIVERSITY oFfork
Centre for Reviews and Dissemination

Systematic review

1. * Review title.

Give the title of the review in English
Timing of Goals of Care Discussions in Nursing Homes: A Systematic Review

2. Original language title.

For reviews in languages other than English, give the title in the original language. This will be displayed with
the English language title.

3. " Anticipated or actual start date.
Give the date the systematic review started or is expected to start.

30/04/2021

4. * Anticipated completion date.
Give the date by which the review is expected to be completed.

31/08/2021
5. * Stage of review at time of this submission.

Tick the boxes to show which review tasks have been started and which have been completed. Update this
field each time any amendments are made to a published record.

Reviews that have started data extraction (at the time of initial submission) are not eligible for
inclusion in PROSPERO. If there is |ater evidence that incorrect status and/or completion date has been
supplied, the published PROSPERGC record will be marked as retracted

This field uses answers to initial screening questions. It cannot be edited until after registration

The review has not yet started: No

Review stage Started Completed
Preliminary searches Yes Yes
Piloting of the study selection process Yes Yes
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of hias (quality) assessment No No
Data analysis No No
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Provide any other relevant information ahout the stage of the review here.

6. * Named contact.

The named contact is the guarantor for the accuracy of the information in the register record. This may be
any memher of the review team.

Jung A Kang
Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:

Chloe

7. * Named contact email.

Give the electronic email address of the named contact.

jk44B9@cumc.columbia.edu

8. Named contact address

Give the full institutionalforganisational postal address for the named contact.

560 W, 168th Street, New York, NY 10032

9. Named contact phone number.

Give the telephone number for the named contact, including international dialling code.

10. * Organisational affiliation of the review.

Full title of the organisational affiliations for this review and wehsite address if availahle. This field may he
completed as 'None' if the review is not affiliated to any organisation.

Columbia University

Organisation web address:

http:/fnursing .columbia.edu

11. * Review team members and their organisational affiliations.

Give the personal details and the organisational affiliations of each member of the review team. Affiliation
refers to groups or organisations to which review team members belong. NOTE: email and country how
MUST be entered for each person, unless you are amending a published record.

Mrs Jung A Kang. Columbia University

Ms Leah Estrada. Columbia University

Dr Patricia Stone. Columbia University
Dr Aluem Tark. Columbia University

12. * Funding sources/sponsors.

Details of the individuals, organizations, groups, companies or other legal entities who have funded or
sponsored the review.

National Institute of Nursing Research
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PROSPERO National Institute for
Intemational prospective register of systematic reviews Health Research

Grant number(s)
State the funder, grant or award number and the date of award

RETNFED1DEET (luby 1, 2012)
T32NR0O14205 (July 1, 2020)

13. * Conflicts of interest.

List actual or perceived conflicts of interest (financial or academic).
Nane

14. Collaborators.

Give the name and affiliation of any individuals or arganisations who are working on the review but who are
not listed as review team members. NOTE: email and country must be completed for each person,
unless you are amending a published record.

John Usseglio. Columbia University

15. * Review question.

State the review guestion(s) clearly and precisely. It may he appropriate to break very broad guestions down
into a series of related moare specific questions. Questions may be framed or refined using PI(E)COS or
similar where relevant.

This systematic review will compare variations in timing of Goals of Care discussions and impact on end of

life care in nursing homes.

16. * Searches.

State the sources that will be searched (e.g. Medline). Give the search dates, and any restrictions (e .g.
language or publication date). Do NOT enter the full search strategy (it may be provided as a link or
attachment below.)

Sources that will be searched include MEDLINE (FubMed), Embase and the Cumulative Index to Nursing
and Allied Health Literature (CINAHL), English language studies published from January 1, 2000 to March

31,2021. Grey literature was not included.

17. URL to search strategy.

Upload a file with your search strategy, or an example of a search strategy for a specific database, (including
the keywaords) in pdf or word format. In doing so you are consenting to the file being made publicly
accessible. Orprovide a URL or link to the strategy. Do NOT provide links to your search results.

https:/fwwe.crd york ac ukiPROSPEROFILES/246488_STRATEGY_20210401 .pdf

Alternatively, upload your search strategy to CRD in pdf format. Please note that by doing so you are
consenting to the file heing made publicly accessihle.

Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied in your systematic
review.

Establishments of Goals of Care (GOC) discussion often occur late in the course of an illness. Studies have
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shown that about 40% of patients with an advance illness lost decision-making capacity before an GOC
discussion could take place, and about 34% of patients transferred to hospice care in their last week of life.
Earlier GOC discussion, however, leads early utilization of hospice and palliative care, improved
hereavement outcomes, and increased rates of care congruent with patient preferences. Especially, GOC
discussion is critical in nursing home settings where the most of residents are older adults near their end of
life. However, a review of the literature on this has not been conducted. Given the high impartance of early
GOC discussion, further reviews of the literature regarding how timings of GOC discussion impact end of life

care in nursing homes are needed.

19. * Participants/population.

Specify the participants or populations being studied in the review. The preferred format includes details of
hoth inclusion and exclusion criteria.

This review will include nursing home residents aged 60 years or alder.

20. * Intervention(s), exposure(s).

Give full and clear descriptions or definitions of the interventions or the exposures to be reviewed. The
preferred format includes details of both inclusion and exclusion criteria.

The interventions for this systematic review are goals of care discussions including Advance Care Planning

and Advance Directives that are designed to document treatment wishes and elicit goals of care discussion

at end of life.

21.* Comparator(s)/control.

Where relevant, give details of the alternatives against which the intervention/fexposure will be compared
{e.g. another intervention or a non-exposed contral group). The preferred format includes details of bath
inclusion and exclusion criteria.

The comparators for this systemic review are different timings of goals of care discussions.

22.* Types of study to be included.

Give details of the study designs (e.g. RCT) that are eligible for inclusion in the review. The preferred format
includes hath inclusion and exclusion criteria. If there are no restrictions on the types of study, this should be
stated.

This systematic review will include observational study designs including cross-sectional, cohort and case-

control studies. Experimental designs, qualitative design, case reports and grey literature will he excluded.

23. Context.

Give summary details of the setting or other relevant characteristics, which help define the inclusion or
exclusion criteria

The study setting will be nursing homes.

24.* Main outcome(s).

Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion
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criteria.
The main outcomes will be timing of Goals of Care discussions in nursing homes.
Measures of effect

Please specify the effect measure(s) for you main outcome(s) e.q. relative risks, odds ratios, risk difference,
andfor 'number needed to treat

Not applicable

25. * Additional outcome(s).

List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state 'Naone' or 'Not applicahle’ as appropriate
to the review

The additional outcomes will be end of life care in nursing homes such as date of death, concordance of
care, hospicefpalliative care use and hospitalization at end of life.
Measures of effect

Please specify the effect measure(s) for you additional outcome(s) e.g. relative risks, odds ratios, risk
difference, and/or 'number needed to treat

Not applicable

26. " Data extraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

This systematic review will follow the Preferred Reporting Iterns for Systematic Reviews and Meta-Analyses
Protocols (PRISMA) guidelines. Studies will be selected by using Cavidence. Duplicates will he removed and
two authors will independently review titles and ahstracts for eligibility criteria. If authors have uncertain
abstracts, full texts will be reviewed by two authors independently. Any disagreements will be discussed until
consensus is reached. Reasons for exclusion at full text review will be recorded and reported. Data will be
extracted by one author co-signing by a second author. The data extracted will include study years, purpose,
study design, sample characteristics, types of goals of care discussions, timing of goals of care discussions,

end of life care outcomes, data analysis and study limitations.

27." Risk of bias (quality) assessment.

State which characteristics of the studies will he assessed and/or any farmal risk of bias/quality assessment
tools that will be used.

Risk of hias will be assessed using the Newcastle-Ottawa Scale by two independent reviewers.

28. " Strategy for data synthesis.

Describe the methods you plan to use to synthesise data. This must not be generic text hut should be
specific to your review and describe how the proposed approach will be applied to yvour data. If meta-
analysis is planned, describe the models to be used, methods to explare statistical heterogeneity, and
software package to be used.

The study inclusion process will he presented in a PRISMA flow diagram. Data extracted will be summarized
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in a table. Synthesis of results and interpretation will be narratively described. We will examine how different
timings of Goals of Care discussions impact end of life care in nursing homes. Further implication and

recormmendation will he described in narrative form.

29.* Analysis of subgroups or subsets.

State any planned investigation of 'subgroups’. Be clear and specific about which type of study ar
participant will be included in each group or covariate investigated. State the planned analytic approach

Not applicable

30. * Type and method of review.

Select the type of review, review method and health area from the lists below.

Type of review
Cost effectiveness

Na

Diagnostic

Na

Epidemiologic

Na

Individual patient data (IPD) meta-analysis
No

Intervention

Na

Living systematic review
No

Meta-analysis

No

Methadology

No

Narrative synthesis

No

Netwark meta-analysis
No

Pre-clinical

No

Prevention

No

Prognostic

No

Prospective meta-analysis (PMA)
No

Review of reviews
Na
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Service delivery
No

Synthesis of qualitative studies
No

Systematic review
Yes

Other
No

Health area of the review

Alcoholfsubstance misusefabuse
No

Blood and immune system
No

Cancer
No

Cardiovascular
Nao

Care of the elderly
Yes

Child health
Na

Complementary therapies
No

COovID-19
Na

Crime and justice
Na

Dental
No

Digestive systemn
No

Ear, nose and throat
No

Education
No

Endocrine and metabolic disorders
No

Eve disorders
No

General interest
No

Genetics
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No

Health inequalitiesthealth equity
No

Infections and infestations
No

International development
No

Mental health and behavioural conditions
Nao

Musculoskeletal
No

Neurological
No

Nursing
No

Ohstetrics and gynaecology
No

Oral health
Na

Palliative care
Yes

Perioperative care
No

Physiotherapy
No

Pregnancy and childhirth
No

Public health (including social determinants of health)
No

Rehabilitation
No

Respiratory disorders
No

Service delivery
No

Skin disorders
No

Social care
No

Surgery
No

Tropical Medicine
No
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Uralogical

No

Wounds, injuries and accidents
No

VYiolence and ahuse
Na

31. Language.

Select each language individually to add it to the list below, use the hinicon toremove any added in error.
English

There is not an English language summary

32.* Country.

Select the country in which the review is being carried out. For multi-national collahorations select all the
countries involved.

United States of America

33. Other registration details.

Name any other arganisation where the systematic review title or protocol is registered (e.q. Camphell, or
The Joanna Briggs Institute) together with any unique identification number assigned by them. If extracted
data will be stored and made available through a repository such as the Systematic Review Data Repository
{SRDR), details and a link should be included here. If none, leave blank.

34. Reference and/or URL for published protocol.

If the protocol for this review is published provide details (authors, title and journal details, preferably in
Vancouver format)

Add weh link to the published protocol.

Or, upload your published protocol here in pdf format. Note that the upload will be publicly accessible.
No | do not make this file publicly available until the review is complete

Flease note that the information required in the PROSPERQC registration form must be completed in full even
if access to a protocol is given.

35. Dissemination plans.

Do you intend to publish the review an completion?

Yes

Give brief details of plans for communicating review findings.?

The review will be submitted to a peer-reviewed journal for publication.

36. Keywords.

Give words or phrases that best describe the review. Separate keywords with a semicolon or new line.
Keywards help PROSPERQC users find your review (keywords do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
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systematic review, end of life care, goals of care, nursing homes

37. Details of any existing review of the same topic by the same authors.

If you are registering an update of an existing review give details of the earlier versions and include a full
hiblingraphic reference, if available.

38. * Current review status.

Update review status when the review is completed and when it is published New registrations must be
ongoing so this field is not editable for initial submission.
Please provide anticipated publication date

Review_Ongoing

39. Any additional information.

Provide any other information relevant to the registration of this review.

40. Details of final report/publication(s) or preprints if available.

Leave empty until publication details are available OR you have a link to a preprint (NOTE: this field is not
editable forinitial submission). List authors, title and journal details preferably in Vancouver format.

Give the link to the published review or preprint.
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Appendix D: Search Strategy for Chapter 2 Systematic Review

PubMed Search

("Nursing Homes"[MeSH Terms] OR nursing home*[tw] OR intermediate care facilit*[tw] OR skilled
nursing facilit*[tw] OR extended care facilit*[tw] OR "long term care"[MeSH Terms] OR "long term
care"[tw] OR "Residential Facilities"[MeSH Terms] OR residential facilit*[tw] OR "assisted living"[tw]
OR group home*[tw] OR "homes for the aged"[tw] OR "home for the aged"[tw] OR old age home*[tw]
OR care home*[tw])

AND

(("Patient Care Planning”[MeSH Terms] OR "Advance Care Planning"[Mesh] OR "Living Wills"[Mesh]
OR "goals of care"[tw] OR care goal*[tw] OR treatment goal*[tw] OR care plan*[tw] OR treatment
plan*[tw] OR advance medical plan*[tw] OR advance healthcare plan*[tw] OR advance discussion*[tw]
OR end of life discussion*[tw] OR end of life conversation*[tw] OR end of life communication*[tw] OR
"discussing end of life"[tw] OR "Advance Directives"[MeSH Terms] OR advance directive*[tw] OR
"medical power of attorney"[tw] OR living will*[tw] OR "health care power of attorney"[tw] OR
psychiatric will*[tw] OR ulysses contract*[tw] OR healthcare prox*[tw] OR health care prox*[tw] OR
"POLST"[tw] OR “MOLST”[tw] “Physician Orders for Life-Sustaining Treatment”[tw] OR “portable
medical order”[tw] OR “Medical Orders for Life-Sustaining Treatment”’[tw] OR "Resuscitation
Orders"[MeSH Terms] OR resuscitation order*[tw] OR “do not resuscitate”[tw] OR resuscitation
decision*[tw] OR resuscitation polic*[tw] OR "Withholding Resuscitation"[tw] OR “do not
hospitalize”[tw] OR DNH[tw] OR DNR[tw] OR serious illness discussion*[tw])

OR

("Terminal Care"[MeSH Terms] OR "Terminal Care"[tw] OR "end of life care"[tw] OR "hospice
care"[tw] OR hospice program*[tw] OR "Palliative Care"[MeSH Terms] OR "Palliative Care"[tw] OR
palliative treatment*[tw] OR "palliative supportive care"[tw] OR palliative surger*[tw]))

AND

(earl*[tw] OR immediat*[tw] OR "timely"[tw] OR "timing"[tw] OR "timings"[tw] OR time*[tw] OR
initiat*[tw] OR establish*[tw] OR “on admission”[tw])

Embase Search

'nursing home'/exp OR 'residential home'/exp OR ‘nursing home™*’:ti,ab,kw OR ‘residential
home*’:ti,ab,kw OR ‘skilled nursing facilit*’:ti,ab,kw OR ‘long term care facilit*’:ti,ab,kw OR
‘intermediate care facilit*’:ti,ab,kw OR ‘extended care facilit*’:ti,ab,kw OR ‘residential facilit*’:ti,ab,kw
OR ‘assisted living’:ti,ab,kw OR ‘group home*’:ti,ab,kw OR ‘homes for the aged’:ti,ab,kw OR ‘old age
home*’:ti,ab,kw OR ‘care home*’:ti,ab,kw

AND

‘advance care planning'/exp OR 'living will'/exp OR 'physician orders for life sustaining treatment'/exp
OR ‘advance care planning’:ti,ab,kw OR ‘living will*’:ti,ab,kw OR ‘patient care planning’:ti,ab,kw OR
‘advance directive*’:ti,ab,kw OR ‘resuscitation order*’:ti,ab,kw OR ‘goals of care’:ti,ab,kw OR ‘care
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goal*’:ti,ab,kw OR ‘treatment goal*’:ti,ab,kw OR ‘care plan*’:ti,ab,kw OR ‘treatment plan*’:ti,ab,kw
OR ‘advance medical plan*’:ti,ab,kw OR ‘advance healthcare plan*’:ti,ab,kw OR ‘advance
discussion*’:ti,ab,kw OR ‘end of life discussion*’:ti,ab,kw OR ‘end of life conversation*’:ti,ab,kw OR
‘end of life communication*’:ti,ab,kw OR ‘discussing end of life’:ti,ab,kw OR ‘medical power of
attorney’:ti,ab,kw OR ‘health care power of attorney’:ti,ab,kw OR ‘psychiatric will*’:ti,ab,kw OR
‘ulysses contract®’:ti,ab,kw OR ‘healthcare prox*’:ti,ab,kw OR ‘health care prox*’:ti,ab,kw OR
‘POLST’:ti,ab,kw OR ‘MOLST’:ti,ab,kw OR ‘physician orders for life sustaining treatment’:ti,ab,kw OR
‘portable medical order’:ti,ab,kw OR ‘medical orders for life-sustaining treatment’:ti,ab,kw OR ‘do not
resuscitate’:ti,ab,kw OR ‘resuscitation decision*’:ti,ab,kw OR ‘resuscitation polic*’:ti,ab,kw OR
‘withholding resuscitation’:ti,ab,kw OR ‘do not hospitalize’:ti,ab,kw OR ‘DNH’:ti,ab,kw OR
‘DNR’:ti,ab,kw

AND

‘terminal care'/exp OR 'palliative therapy'/exp OR 'hospice care'/exp OR 'palliative nursing'/exp OR
‘palliative care’:ti,ab,kw OR ‘hospice care’:ti,ab,kw OR ‘end of life care’:ti,ab,kw OR ‘end-of-life
care’:ti,ab,kw OR ‘terminal care’:ti,ab,kw OR ‘hospice program*’:ti,ab,kw OR ‘palliative
treatment™®’:ti,ab,kw OR ‘palliative supportive care’:ti,ab,kw OR ‘palliative surger*’

AND

‘earl*’:ti,ab,kw OR ‘immediat*’:ti,ab,kw OR ‘timely’:ti,ab,kw OR ‘timing’:ti,ab,kw OR
‘timings’:ti,ab,kw OR ‘time*’:ti,ab,kw OR ‘initiat™*’:ti,ab,kw OR ‘establish*’:ti,ab,kw OR ‘on admission’

Cumulated Index to Nursing and Allied Health Literature Search

((MH "Nursing Homes+”) OR (MH "Residential Facilities+”) OR (MH "Skilled Nursing Facilities") OR
(MH "Long Term Care"+) OR (TI nursing home* OR AB nursing home* OR TI intermediate care
facilit* OR AB intermediate care facilit* OR TI skilled nursing facilit* OR AB skilled nursing facilit*
OR TI extended care facilit* OR AB extended care facilit* OR TI long term care OR AB long term care
Tl residential facilit* OR AB residential facilit* OR TI assisted living OR AB assisted living OR TI
group home* OR AB group home* OR TI homes for the aged OR AB homes for the aged OR Tl old age
home* OR AB old age home* OR TI care home* OR AB care home*)

AND

((MH "Patient Care Planning+") OR (MH "Advance Care Planning+") OR (MH "Living Wills+") OR
(MH "Advance Directives+") OR (MH "Resuscitation Orders+”) OR (TI goals of care OR AB goals of
care OR TI care goal* OR AB care goal* OR TI treatment goal* OR AB treatment goal* OR TI care
plan* OR AB care plan* OR TI treatment plan* OR AB treatment plan* OR TI advance medical plan*
OR AB advance medical plan* OR TI advance healthcare plan* OR AB advance healthcare plan* OR TI
advance discussion* OR AB advance discussion* OR TI end of life discussion* OR AB end of life
discussion* OR TI end of life conversation* OR AB end of life conversation* OR TI end of life
communication* OR AB end of life communication* OR TI discussing end of life OR AB discussing end
of life OR TI advance directive* OR AB advance directive* OR Tl medical power of attorney OR AB
medical power of attorney OR TI living will* OR AB living will* OR TI health care power of attorney
OR AB health care power of attorney OR TI psychiatric will* OR AB psychiatric will* OR TI ulysses
contract* OR AB ulysses contract* OR TI healthcare prox* OR AB healthcare prox* OR TI health care
prox* OR AB health care prox* OR Tl POLST OR AB POLST OR TI MOLST OR AB MOLST OR TI
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Physician Orders for Life-Sustaining Treatment OR AB Physician Orders for Life-Sustaining Treatment
OR TI portable medical order OR AB portable medical order OR TI Medical Orders for Life-Sustaining
Treatment OR AB Medical Orders for Life-Sustaining Treatment OR TI resuscitation order* OR AB
resuscitation order* OR TI do not resuscitate OR AB do not resuscitate OR TI resuscitation decision* OR
AB resuscitation decision* OR TI resuscitation polic* OR AB resuscitation polic* OR Tl Withholding
Resuscitation OR AB Withholding Resuscitation OR TI do not hospitalize OR AB do not hospitalize OR
TI DNH OR AB DNH OR TI DNR OR AB DNR))

AND

((MH “Terminal Care+") OR (MH "Palliative Care+") OR (TI Terminal Care OR AB Terminal Care OR
Tl end of life care OR AB end of life care OR TI hospice care OR AB hospice care OR TI hospice
program* OR AB hospice program* OR TI Palliative Care OR AB Palliative Care OR TI palliative
treatment* OR AB palliative treatment* OR TI palliative supportive care OR AB palliative supportive
care OR TI palliative surger* OR AB palliative surger*))

AND

(Tl earl* OR AB earl* OR Tl immediat* OR AB immediat* OR TI timely OR AB timely OR TI timing
OR AB timing OR TI timings OR AB timings OR TI time* OR AB time* OR TI initiat* OR AB initiat*
OR TI establish* OR AB establish* OR T1 on admission OR AB on admission)
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Appendix E: Modified Newcastle-Ottawa Scale for Chapter 2

Systematic Review

Adapted Newcastle-Ottawa Scale for Cross-Sectional Studies

Selection: (Maximum of 5 stars)

1.
a)
b)
c)
d)

Representativeness of the sample:

Truly representative of the average in the target population. (all subjects or random sampling) *
Somewhat representative of the average in the target population. (non-random sampling) *
Selected group of users.

No description of the sampling strategy.

Sample size:
Justified and satisfactory.*

Not justified.

Ascertainment of exposure:
Validated measurement tool.*
Non-validated measurement tool, but the tool is available or described.*

No description of the measurement tool.

Non-respondents:

Comparability between respondents and non-respondents characteristics is established, and the
response rate is satisfactory.*

The response rate is unsatisfactory, or the comparability between respondents and non-
respondents is unsatisfactory.

No description of the response rate or the characteristics of the responders and the non-
responders.

Complete data:
Yes < 20% missing data.*
No > 20% missing data

No description of the missing data
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Comparability: (Maximum of 2 stars)

1.

a)

b)

The subjects in different outcome groups are comparable, based on the study design or
analysis. Confounding factors are controlled:

The study controls for the most important factor (age).*

The study controls for at least one additional factor on the following list.*

Outcome: (Maximum of 2 stars)

1.
a)
b)
c)
d)

b)

Assessment of outcome:
Independent blind assessment.*
Record linkage.*

Self-report.*

No description.

Statistical test:

The statistical test used to analyze the data is clearly described and appropriate, and the
measurement of the association is presented, including confidence intervals or probability level
(p-value).*

The statistical test is not appropriate, not described, or incomplete.

*Extracted/adapted from: Ho PJ, Gernaat SA, Hartman M, Verkooijen HM. Health-related quality of life
in Asian patients with breast cancer: a systematic review. BMJ open. 2018 Apr 1;8(4):e020512.

Adapted thresholds for converting the Newcastle-Ottawa scales to AHRQ standards (good, fair, and

poor):

Good quality: 4 or 5 stars in selection domain AND 1 or 2 stars in comparability domain AND 1 or 2
stars in outcome/exposure domain (total 6-9)

Fair quality: 3 stars in selection domain AND 1 or 2 stars in comparability domain AND 1 or 2 stars in
outcome/exposure domain (total 5-7)

Poor quality: 2 star or less in selection domain OR 0 stars in comparability domain OR 0 stars in
outcome/exposure domain
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Appendix F: The Association of Nursing Home Infection
Preventionists’ Training and Credentialing with Resident COVID

19 Deaths

The following supplemental appendix is an original research paper that examined whether
COVID-19 resident deaths were associated with differences in the training and credentialing of

the nursing home person in charge of the infection prevention and control program.

Note. The contents of this additional appendix B have been published in the Journal of the

American Geriatrics Society. Citation for the final published version is as follows:

Kang, J. A., Stone, P. W., Glance, L. G., & Dick, A. W. (2024). The association of
nursing home infection preventionists' training and credentialing with resident COVID
19 deaths. Journal of the American Geriatrics Society, 10.1111/jgs.18760. Advance

online publication. https://doi.org/10.1111/jgs.18760

183



Abstract
Background: Nursing home (NH) residents’ vulnerability to COVID-19 underscores the
importance of infection preventionists (IPs) within NHs. Our study aimed to determine whether
training and credentialing of NH IPs were associated with resident COVID-19 deaths.
Methods: This retrospective observational study utilized data from the Centers for Disease
Control and Prevention’s National Healthcare Safety Network NH COVID-19 Module and
USAFacts, from May 2020 to February 2021, linked to a 2018 national NH survey. We
categorized IP personnel training and credentialing into four groups: 1) LPN without training; 2)
RN/advanced clinician without training; 3) LPN with training; and 4) RN/advanced clinician
with training. Multivariable linear regression models of facility-level weekly deaths per 1,000
residents as a function of facility characteristics, and county-level COVID-19 burden (i.e.,
weekly cases or deaths per 10,000 population) were estimated.
Results: Our study included 857 NHs (weighted n=14,840) across 489 counties and 50 states.
Most NHs had over 100 beds, were for profit, part of chain organizations, and located in urban
areas. Approximately 53% of NH IPs had infection control training and 82% were RNs/
advanced clinicians. Compared to NHs employing IPs who were LPNs without training, NHs
employing IPs who were RNs/advanced clinicians without training had lower weekly COVID-19
death rates (-1.04 deaths per 1,000 residents; 95%CI -1.90, -0.18), and NHs employing IPs who
were LPNs with training had lower COVID-19 death rates (-1.09 deaths per 1,000 residents;
95%Cl -2.07, -0.11) in adjusted models.
Conclusions: NHs with LPN IPs without training in infection control had higher death rates than
NHs with LPN IPs with training in infection control, or NHs with RN/advanced clinicians in the

IP role, regardless of IP training. IP training of RN/advanced clinician IPs was not associated
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with death rates. These findings suggest that efforts to standardize and improve IP training may

be warranted.
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Introduction

About 90% of nursing home (NH) residents are age 65 and older, with over 50% of
residents being long-term (Centers for Disease Control and Prevention, 2020; Harris-Kojetin et
al., 2019). NH residents are vulnerable to infectious diseases due to their advanced age,
comorbidities, and compromised immune systems as well as communal living (Stone et al.,
2018). It is estimated that approximately 2.7 million infections occur annually in NHs, resulting
in over 380,000 NH resident deaths each year due to infections (Herzig et al., 2017). The impact
of infectious diseases on NH residents has been magnified by the COVID-19 pandemic (Centers
for Disease Control and Prevention, 2021; Kaiser Family Foundation, 2021). Despite NH
residents making up only 1.2% of the U.S. population, they accounted for one-third of all
COVID-19 deaths (Kaiser Family Foundation, 2021).

Prior to the pandemic, the Centers for Medicare and Medicaid Services (CMS) Final Rule
in 2016 required all CMS-certified NHs to designate at least one infection preventionist (IP) in
charge of an infection prevention and control program ("Medicare and Medicaid Programs;
Reform of Requirements for Long-Term Care Facilities. Final rule,” 2016). An IP is a healthcare
professional dedicated to ensuring that both medical staff and patients adhere to the highest
standards of practice for infection control. Most IPs are clinicians, but they may also be
epidemiologists and other public health professionals (Association for Professionals in Infection
Control and Epidemiology, n.d.). According to the 2016 Final Rule, the IP was also required to
participate in the NH’s quality assessment and performance improvement committee ("Medicare
and Medicaid Programs; Reform of Requirements for Long-Term Care Facilities. Final rule,”
2016). However, the implementation of the 2016 Final Rule was not mandated until November

2019, and this federal regulation still lacks specific policies regarding details of IP training and
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credentialing. Notably, there were marginal changes from 2014 to 2018 in NH IP staffing
characteristics, with only 7% of NHs having an IP trained in infection control in 2018 (up from
3% in 2014) (Stone et al., 2020).

Throughout the pandemic, the Centers for Disease Control and Prevention (CDC)
guidance to prevent the spread of COVID-19 in NHs evolved (Centers for Disease Control and
Prevention, 2021). One of the core infection prevention and control practices includes having
one or more IPs with training in infection control to provide on-site management of the infection
prevention and control program. Specifically, the CDC recommended having at least 1 full-time
IP for NHs with > 100 residents or NHs that provide on-site ventilator or hemodialysis services
(Centers for Disease Control and Prevention, 2021). In addition, the National Academies of
Sciences, Engineering, and Medicine (NASEM) recently issued “The National Imperative to
Improve Nursing Home Quality 2022”, which recommends that NH have an IP who is a
registered nurse (RN), advanced practice RN, or a physician (National Academies of Sciences &
Medicine, 2022). Starting with California in January 2021, several states have passed legislation
or have regulations to ensure adequate staffing standards for IPs in NHs including Connecticut,
New Jersey, and Illinois.

The role of the IP in NHs is relatively new. It is common for the person in charge of the
infection prevention and control program in NHs to have multiple roles and responsibilities
(Stone et al., 2015). Furthermore, persons in charge of the infection control program in NHs are
less likely to receive formal training in infection control compared to IPs in acute-care settings
(Stone et al., 2015). Indeed, in a national survey it was found that most individuals in charge of
the NH infection control program had minimal training in infection control and lacked a formal

IP role (Pogorzelska-Maziarz & Kalp, 2017).
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The impact of IP training and credentialing policies on the COVID-19 burden in NHs
remains unknown. Therefore, to understand how to prevent and mitigate future outbreaks, this
study aimed to determine whether COVID-19 resident deaths were associated with differences in
the training and credentialing of the person in charge of the infection prevention and control
program. We hypothesized that, after adjusting for NH resident and facility characteristics, as
well as county-level COVID-19 severity, NHs with infection control-trained and RN or
advanced clinician IPs will have lower rates of COVID-19 resident deaths compared to NHs
with non-trained and licensed practical nurse (LPN) in charge of the infection prevention and
control program.

Methods
Data

Since 05/2020, the CMS mandated that all NHs report COVID-19 metrics every week,
including resident mortality, to the CDC’s National Healthcare Safety Network (NHSN) Long-
Term Care Facility COVID-19 Module. Using a retrospective observational study design, we
examined the CDC’s COVID-19 NH resident mortality data from 05/25/2020, to 02/21/2021
(Centers for Diesase Control and Prevention, 2020b).

This publicly available dataset was merged with data from a 2018 national survey of NHs
(RO1 NR013687 PI: Stone) (Stone et al., 2019). We used the 2018 survey as it was the most
recent data available prior to the pandemic, and it included a comprehensive description of the
training and credentialing of the professional in charge of the infection prevention and control
program. The survey was a cross-sectional facility-level survey of a stratified, random sample of
U.S. NHs (N = 892; a 49% response rate). The random sampling process involved stratification

based on the regions of Quality Innovation Network-Quality Improvement Organizations,
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ensuring a balanced representation of NHs across all 14 regions. The survey was completed by
the Director of Nursing at each facility, encompassing questions about infection prevention and
control programs, including IP training and credentialing. Additional details on the survey have
been published elsewhere (Stone et al., 2019).

The survey data were merged with the 2018 Minimum Data Set (Centers for Medicaid
and Medicare Services, 2021) and 2020 Provider of Services data (Centers for Medicaid and
Medicare Services, 2021) to identify facility and resident characteristics. Lastly, we linked
USAFacts data to identify county-level COVID-19 cases and deaths (USA Facts, 2020). This
study was approved by the Columbia University and RAND Institutional Review Boards.
Measures

Our primary outcome was the NH weekly rate of resident COVID-19 deaths per 1,000
residents. This variable was defined as the number of residents with suspected or laboratory
positive COVID-19 who died in the facility or another location as reported by the NH (Centers
for Diesase Control and Prevention, 2020D).

The primary exposure variables were the pre-pandemic training and credentialing of the
professional in charge of the infection prevention and control program from the survey data. The
survey question inquired about any personnel who were in charge of the infection prevention and
control program in NHs, encompassing their characteristics such as training and credentialing.
For simplicity, irrespective of training and credentialing, we define this professional as an IP and
training was defined as (1) certification in infection control; (2) state or local training by a
professional society; or (3) other training. If a NH reported that their IP had no specific infection
control training or responded with “don’t know”, we treated that NH as having an untrained IP.

The measure of IP credentialing was based on the professional degree, grouped as “RN or
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advanced clinician” and “LPN.” The category of “RN or advanced clinician” included
individuals with the credentials of RN, nurse practitioner (NP), or other advanced clinical roles
(e.g., physician, master-level nurse educator, clinical nurse specialist). We then created a four-
category measure (henceforth referred to as IP training and credentialing): 1) LPN without
training; 2) RN or advanced clinician without training; 3) LPN with training; and 4) RN or
advanced clinician with training.

We controlled for facility-level characteristics, including bed size (categorized as 1-99
and 100+ beds); ownership (for-profit, not-for-profit, and government); change of ownership
(since 2019); part of a multi-facility organization; and urban/rural. We also controlled for
facility-level aggregates of resident characteristics, such as age (categorized by the proportion of
residents aged 64 and below, 65-84 years old, and 85 years and older), sex (proportion of female
residents), and race (proportion of non-Hispanic White residents). In addition, we controlled for
the county-level burden of COVID-19 cases (and alternatively deaths) from USAFacts data,
operationalized as a 5-week moving average (current week and the prior 4 weeks) of county-
level COVID-19 cases (alternatively deaths) per 10,000 people in the county.

Analyses

We assessed the association between NH IP-training and credentialing and resident
COVID-19 deaths between 05/25/2020 and 02/21/2021. The unit of observation was the NH-
week, and to ensure the accuracy of our analysis, we excluded the first period of the NHSN data.
This decision stemmed from the CDC’s reporting of accumulated deaths occurring anytime
between 01/01/2020 and 05/24/2020. Notably, it is acknowledged that about 40% of COVID-19
deaths that occurred before 05/24/2020 were not reported in the NHSN NH COVID-19 data

(Shen et al., 2021). Consequently, we excluded this period from our analyses to avoid drawing
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misleading conclusions about the factors influencing NH outbreaks (Shen et al., 2021). The CDC
reporting for subsequent periods was on a weekly basis. By extending our analysis up to
February 2021, we captured not only early response to the pandemic but also the peak periods of
COVID-19 transmission, particularly around December 2020. This broader time frame enabled
us to examine how IP training and credentialing were associated with COVID-19 outcomes
during different phases of the pandemic.

Probability weights were used to account for the stratified sampling design of the NH
survey, making the data nationally representative. Weighted descriptive statistics were stratified
by the four IP training and credentialing categories and calculated using the Pearson chi-square
test and adjusted Wald test when appropriate. We then estimated multivariable linear regression
given by

Yice = Bo + COVID; * (B, + B1P;; + ﬁsNHjc) + U + Ejct
where Y., is COVID deaths / 1,000 residents in NH j and county ¢ during week t; COVID;, is a
5-week moving average of COVID-19 burden for county c, including week t and the 4 weeks
prior to t; IP;. is a vector of the NH IP-training and credentialing measures with untrained-LPN
as the referent; NH;. is a vector of NH characteristics and aggregate resident characteristics,
which do not vary with t; i, are weekly calendar-time fixed effects, and ;.. is an error term.
Although we assumed NH COVID-19 death rates were a function of levels of county COVID-19
intensity (;), we also assumed the relationships with other covariates would be proportional to
the COVID-19 risk. Thus, we interacted all remaining covariates with county-level COVID-19
burden. In the absence of the interaction, each covariate would have the same effect size
regardless of the COVID-19 risk. In sensitivity analyses, we used county COVID-19 deaths

rather than cases, excluding a NH’s deaths from the measure of county deaths to avoid
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endogeneity. We normalized each of the county-level COVID burden measures by its standard
deviation so that a 1-unit change represented a change of 1 standard deviation in the weekly
county COVID-19 cases or deaths. We calculated empirical Huber-White standard errors,
clustered at the NH level, to account for the potentially correlated errors across all observations
of a NH. Coefficient estimates of indicator variables therefore represent the effect size given a
one standard deviation change in COVID-19 risk, as measured by the 5-week moving average of
county COVID-19 cases (alternatively deaths). Finally, we generated adjusted predictions from
the models and created figures to help visualize and interpret substantive effect sizes of the
model estimates. We considered p <.05 as statistically significant. All statistical analyses were
performed using STATA 17.0 (StataCorp).
Results

Descriptive statistics

Table 1 shows descriptive statistics of the NHSs stratified by IP training and credentialing.
A total of 857 NHs (weighted n = 14,840; N of NH-weeks = 33,414) located in 489 counties and
50 states were identified and included in this study. The majority of NHs had over 100 beds
(53.5%), were for profit (69.3%), part of a chain organization (57.3%), and located in urban
areas (71.4%). NH residents were mostly female (60.5%), between 65 and 84 years old (48.9%),
and White (80.0%). Just over half of the (53.2%) of NHSs IP had training in infection control.
Most of the NH IPs were RNs or advanced clinicians (82.2%). Among the IPs who were RNs or
advanced clinicians, 44% had training in infection control.
IP training and credentialing

Table 2 shows the results from the multivariable linear regression models. Overall, IP

training and credentialing measures were associated with weekly resident COVID-19 death rates.
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When compared to NHs with untrained LPNs serving as IPs, NHs with each of the other
categories of IP training and credentialing had similar reductions in COVID-19 deaths, as
described below. Furthermore, the size of the gap in NH deaths between untrained LPNs serving
as IPs and other IPs widened as the county COVID burden increased (Figures 1 and 2).

NHs Employing IPs who were RNs or Advanced Clinicians with No Training: For
each increase of 1 standard deviation of COVID-19 burden, NHs employing RNs or advanced
clinicians with no training as IPs had fewer COVID-19 deaths (-1.04 per 1,000 residents; 95%
ClI: -1.90 to -0.18) than NHs with LPNs without training. The estimate was similar (-1.05 deaths
per 1,000 residents; 95% CI: -1.97 to -0.13) when controlling for county COVID-19 deaths
rather than cases.

NHs Employing IPs who were LPNs with Training: For each increase of 1 standard
deviation of COVID-19 burden, NHs that employed trained LPNs had fewer deaths (-1.09 per
1,000 residents; 95% CI: -2.07 to -0.11) than those employing LPNs without training. Although
similar in magnitude, this reduction was not significant when adjusting for county-level deaths (-
0.92 deaths per 1,000 residents; 95% CI: -1.94 to 0.10).

NHs Employing IPs who were RNs or Advanced Clinicians with Training: For each
increase of 1 standard deviation of COVID-19 intensity, NHs employing IPs who were RNs or
advanced clinicians with training had similar reductions in deaths as LPNs with training (-0.87
deaths per 1,000 residents; 95% CI: -1.75 to 0.01), although this reduction was not significantly
different from the referent group. However, when adjusting for county-level deaths rather than

cases, the reduction was significant (-0.97 deaths per 1,000 residents; 95% CI: -1.88 to -0.05).
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Discussion

To our knowledge, our study is the first study to examine the relationship between IP
training and credentialing and COVID-19 deaths in NHs. Overall, NHs that employed an LPN as
an IP without training had higher rates of COVID-19 deaths than other NHs and this gap
increased when COVID-19 burden in the community was higher. This finding likely resulted
from the ability of a more highly trained or credentialed IP to better oversee the infection
prevention and control program in NHs including educating staff and residents (*Medicare and
Medicaid Programs; Reform of Requirements for Long-Term Care Facilities. Final rule,” 2016).
Furthermore, it is likely that these IPs would have been more able to rapidly implement
evidence-based infection prevention and control policies than untrained LPNs.

Consistent with our findings, prior studies have demonstrated a positive association
between IP training in infection control and enhanced infection-related outcomes, as well as the
implementation of more comprehensive infection prevention and control programs within NHs
(Fu et al., 2020; Herzig et al., 2016; Stone et al., 2018). Notably, national-level studies have
revealed that NHs with infection control-trained IPs have more comprehensive antibiotic
stewardship programs compared to those lacking specific training (Fu et al., 2020; Stone et al.,
2018). Additionally, the likelihood of receiving an infection control deficiency citation was
higher in NHs with non-trained IPs, coupled with reduced resources for ongoing infection
control education (Herzig et al., 2016).

During the pandemic, a qualitative study involving 73 NH IPs underscored the persistent
challenge of inadequate COVID-related training programs faced by IPs (Rebmann et al., 2021).
Furthermore, an environmental scan identified training and knowledge in infection control as

one of the areas to improve NH infection prevention and control during COVID-19 pandemic
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(Rubano et al., 2022). Despite these findings regarding the role of IP training in infection
control, there is wide variation in IP training standards across NHs (Fu et al., 2020). About 46%
of NHs in the national survey reported that their IP had no specific infection control training, and
most of them were not certified or trained in infection control (Fu et al., 2020). Our findings
highlight the importance of infection control training when infection prevention and control
programs are overseen by LPNs. This is an area that should be a focus for enhancement NH
infection prevention and control programs.

Although increasing RN staffing in NHs has been a persistent recommendation to
improve the quality of care in NHSs, there has been a lack of evidence reflecting optimal NH IP
training and credentialing standards (National Academies of Sciences & Medicine, 2022; Stone
et al., 2020). Our finding that a NH IP with RN or advanced clinician staffing, whether trained or
not, is associated with fewer COVID-19 deaths than a NH staffed with an untrained LPN is in
line with the NASEM recommendation that a NH IP be a RN or advanced clinician (National
Academies of Sciences & Medicine, 2022). Nevertheless, it is important to note that many
successful IPs come from other fields such as microbiology or epidemiology (Pogorzelska-
Maziarz et al., 2023).

Adding to the complexity, federal regulations currently lack specific guidelines or
recommendations for training or certification standards for IPs. Fortunately, there are now
specialized infection prevention and control training programs uniquely designed for IPs in long-
term care settings (Association for Professionals in Infection Control and Epidemiology, n. d.;
Centers for Diesase Control and Prevention, 2020a). In addition, the Certification Board of
Infection Control and Epidemiology now offers a certification for long-term care infection

prevention, attesting to competence in infection prevention and control practices within such
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settings (Certification Board of Infection Control and Epidemiology, n. d.). These advancements,
which were not available when the survey was conducted, hold promise for addressing the
existing gaps in NH and bolstering infection prevention efforts in these long-term care facilities.
Limitations

This study has several limitations that should be acknowledged. We noted the concern
about underreporting of COVID-19 deaths to NSHN, estimated to be as many as 40%, during the
early stage of the pandemic (through 05/24/2020), prompted us to exclude this period
from our analysis. IP training and credentialing may have been particularly important during this
early stage of the pandemic. Conversely, the chaos of the early periods of the pandemic may
have overwhelmed any IP training and credentialing effects, and IP training and credentialing
may have become more important as lessons emerged from the early-stage experiences. Another
limitation of our data is that the survey took place two years prior to the onset of the pandemic,
and this temporal gap is an important consideration when interpreting our findings in the context
of the pandemic's impact on IP practices. Additionally, we lacked measures about the IP training
and credentialing policies that occurred during the pandemic. We know that IP training in NHs
underwent significant changes in response to the evolving pandemic situation. As a result, our
use of fixed pre-pandemic measures may underestimate the importance of IP training and
credentialing particularly during later stages of the pandemic. Although we made efforts to
capture relevant workforce data through the survey, the lack of distinction between RNs and
advanced practice RNs, and potential confounding influence of NH staffing levels such as
dedicated time of the IP are also limitations of our study. We chose to use county-level COVID-
19 cases as a proxy for COVID-19 risk in NHs. We recognize that county case rates could be

significantly influenced by testing availability during the pandemic period (McGarry et al.,
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2023). Testing accessibility and frequency might have introduced variability in the reported case
numbers, potentially affecting our results. As a sensitivity analysis, we substituted county-level
COVID-19 deaths for cases. Recognizing that NH COVID-19 deaths made up a large fraction of
all COVID-19 deaths, particularly early in the pandemic, we adjusted the county-data to mitigate
concerns regarding endogeneity. We found the results were robust, and although not always
significant, the substantive effect sizes were similar across models. Despite these limitations,
our study underscores the crucial role of IP policies in NHs by revealing meaningful associations
between pre-pandemic levels of IP training and credentialing and COVID-19 deaths.
Conclusions

Nursing homes with an LPN untrained in infection control in the role of infection
preventionist had higher death rates than NHs with an IP who was either an LPN trained in
infection control or an RN/advanced clinician. Infection control training was only associated
with better outcomes when the infection preventionist was an LPN and not when the infection
preventionist was an RN or advanced clinician. Given the wide variability in infection control
training, and the lack of evidence that this training is associated with better outcomes in NHs
with RN or advanced clinicians in the IP role, efforts to standardize and improve IP training may

be warranted.
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Table 1. Nursing home and resident characteristics in sample

IP Training and Credentialing

Total NHs LPN with RN or LPN with RN or
No Advanced Training Advanced
Training Clinician Clinician p
with No with
Training Training
Number of NHs 857 62 316 76 403
Weighted % 100 8.5 38.3 9.3 43.9
Types of training (%0)*
Certified in infection control 7.4 12.2 14.4
State, local, or professional society 34.6 71.0 63.7
Other 11.2 . . 16.8 21.9
None 46.8 100 100 <0.001
Types of credential (%6)*
LPN 17.7 100 . 100 .
RN 80.7 . 98.5 97.8
NP 0.8 . 1.0 1.0
Other 0.8 . 0.5 1.2 <0.001
NH characteristics (%)*
Bed size
0-99 46.5 40.6 46.4 56.3 45.7
100 + 53.5 59.4 53.6 43.7 54.3 <0.001
Ownership
For-profit 69.3 69.5 72.8 78.3 64.3
Not-for-profit 23.9 17.1 21.2 154 29.4
Government 6.8 134 6.0 6.3 6.3 <0.001
Change of ownership
No 95.0 91.9 93.3 97.6 96.5
Yes 5.0 8.1 6.7 24 35 <0.001
Chain organization
No 42.7 39.1 38.7 38.2 47.9
Yes 57.3 60.9 61.3 61.8 52.1 <0.001
Urban rural location
Urban 714 73.0 68.2 74.9 714
Rural 28.6 27.0 31.8 25.1 28.6 <0.001
NH resident characteristics
Percent female 60.5 58.3 59.9 59.9 61.4
95% Cl (60.3,60.6) (57.9,58.8) (59.8,60.1) (59.5,60.3) (61.2,61.6) <0.001
Percent age 65 — 84 48.9 48.4 49.8 50.7 47.9
95% Cl (48.8,49.0) (48.0,48.8) (49.6,49.9) (50.4,50.9) (47.7,48.0) <0.001
Percent age 85 and older 35.3 29.8 33.8 34.2 37.8
95% Cl (35.1,35.4) (29.2,30.4) (33.6,34.1) (33.7,34.7) (37.5,38.1) <0.001
Percent White 80.0 73.3 81.5 77.0 80.8
95% ClI (79.8,80.3) (72.2,74.4) (81.1,81.9) (76.2,77.8) (80.3,81.2) <0.001
N = 33,414 NH-weeks
Mean weekly COVID-19
deaths/1,000 residents 2.9 36 2.9 28 28
95% ClI (2.7, 3.0) (2.9,4.2) (2.6,3.2) (2.3,3.4) (2.5, 3.0) 0.1
Mean weekly COVID-19
cases/1,000 residents 138 152 145 158 12.4
95% ClI (13.1,14.4) (12.7,17.6) (13.4,15.7) (13.2,185) (115,13.3) 0.003
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* Values are column percents
Abbreviation: NHs, nursing homes; IP, infection preventionist; LPN, licensed practical nurse; RN, registered nurse;
NP, nurse practitioner; Cl, confidence interval,
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Table 2. Multivariable linear regression model estimating weekly COVID-19 deaths per 1,000
residents

Weekly COVID-19 deaths per 1,000 residents
Adjusting for county-level  Adjusting for county-level
Variables/Coefficient (95% CI) cases deaths
IP training and credentialing
LPN with no training Ref Ref
RN or advanced clinician with no training -1.04* -1.05*
(-1.90, -0.18) (-1.97,-0.13)
LPN with training -1.09* -0.92
(-2.07,-0.11) (-1.94, 0.10)
RN or advanced clinician with training -0.87 -0.97*
(-1.75,0.01) (-1.88, -0.05)
Nursing home characteristics
Bed size
0-99 Ref Ref
100 + -0.01 -0.35
(-0.55, 0.52) (-0.85, 0.16)
Ownership
For-profit Ref Ref
Not-for-profit -0.35 -0.13
(-1.04, 0.33) (-0.75, 0.48)
Government -0.25 0.16
(-1.13,0.63) (-0.48, 1.00)
Chang of ownership
No Ref Ref
Yes 0.90 -0.11
(-0.51, 2.30) (-0.78, 0.56)
Chain organization
No Ref Ref
Yes 0.05 0.03
(-0.50, 0.60) (-0.47, 0.53)
Urban rural location
Urban Ref Ref
Rural 0.29 -0.27
(-0.32,0.89) (-0.84,0.31)

Note: Models were adjusted for weekly calendar time fixed effects, 5-week moving average of county-level
COVID-19 intensity (normalized cases or deaths per capita), and interactions between the county-level COVID-19
measure and facility characteristics (age, sex, race). Standard errors were clustered at the facility-level. Measures of
county-level COVID-19 intensity were transformed to have a standard deviation of 1.

Abbreviation: IP, infection preventionist; Ref, reference; LPN, licensed practical nurse; RN, registered nurse;
*p<0.05
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Figure 1

Predicted NH Deaths per 1000 Residents by Decile of County Cases
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Figure 2

Predicted NH Deaths per 1000 Residents by Decile of County Deaths
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