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Brief summary:

Nursing home health disparities are pervasive at the end-of-life and efforts are needed to address 

the cultural barriers and increase access to resources that nursing home with higher proportions of 

racial/ethnic residents experience.

Objective.—Health disparities are pervasive in nursing homes (NHs), but disparities in NH end-

of-life (EOL) care (i.e. hospital transfers, place of death, hospice use, palliative care, advance care 

planning) have not been comprehensively synthesized. We aim to identify differences in NH EOL 

care for racial/ethnic minority residents.

Design.—A systematic review guided by the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses and registered in PROSPERO (CRD42020181792).

Setting and Participants.—Older NH residents who were terminally ill or approaching the 

EOL, including racial/ethnic minority NH residents.

Methods.—Four electronic databases were searched from 2010 to May 2020. Quality was 

assessed using the Newcastle Ottawa Scale.

Results.—18 articles were included, most (n=16) were good quality and most (n=15) used data 

through 2010. Studies varied in definitions and grouping of racial/ethnic minority residents. Four 

outcomes were identified: advance care planning (n=10), hospice (n=8), EOL hospitalizations 

(n=6), and pain management (n=1). Differences in EOL care were most apparent among NHs with 

higher proportions of Black residents. Racial/ethnic minority residents were less likely to complete 

advance directives. Although hospice use was mixed, Black residents were consistently less likely 

to use hospice before death. Hispanic and Black residents were more likely to experience an EOL 

hospitalization compared to non-Hispanic White residents. Racial/ethnic minority residents 

experienced worse pain and symptom management at the EOL; however, no articles studied 

specifics of palliative care (e.g., spiritual care).

Conclusions and Implications.—This review identified NH health disparities in advance care 

planning, EOL hospitalizations, and pain management for racial/ethnic minority residents. 

Research is needed that uses recent data, reflective of current NH demographic trends. To help 
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reduce EOL disparities, language services and culturally competency training for staff should be 

available in NHs with higher proportions of racial/ethnic minorities.
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Introduction

Nursing homes (NHs) have become an eminent healthcare institution for end-of-life (EOL) 

care as approximately 25% of all deaths in the United States (U.S.) occur in this setting.1 

The COVID-19 pandemic has further highlighted the frailty and vulnerability of NH 

residents,2–4 who are often older adults, with multiple chronic conditions,5,6 and many are 

approaching the EOL.7

EOL care refers to the medical care and support provided in the time surrounding death.8 

The EOL experience is unique and personal for each individual where most agree that they 

wish to avoid suffering during this time and others wish to prolong life at all costs.8 Authors 

of Dying in America,9 concluded that the primary goal of EOL care is to provide person-

centered, family-oriented care, and provide comfort and maintain or improve quality of life. 

However, EOL care in the U.S. is often associated with aggressive treatments and increased 

physical and emotional suffering for patients and their families, particularly racial/ethnic 

minorities.8,9 For example, Black hospice residents have been found to be at higher risk of 

hospital admission and disenrollment from hospice care compared to White hospice 

residents.10 Hispanics are more likely to receive aggressive treatments at the EOL, such as 

ICU admission and mechanical ventilation, compared to White individuals.11–13 While the 

EOL experience needs to be improved for all, racial/ethnic groups are further disadvantaged, 

particularly those who are NH residents.9

The proportion of racial/ethnic minority NH residents is increasing compared to White NH 

residents who typically have access to more long-term care options.14 Racial/ethnic minority 

older adults often reside in NHs with higher concentrations of minority residents that tend to 

provide poorer quality of care.15–18 These NHs are often financially strained, Medicaid 

dependent, and with limited resources.15,16,19 While advance care planning engagement is 

poor in all NHs and over 25% of NH residents are admitted to hospitals every year, these 

rates are higher for racial/ethnic minority NH residents.20–22 NH EOL care remains 

suboptimal and NH segregation has been widely documented,16–18 which may have 

downstream impacts to disparities in NH EOL care.

Therefore, given the vulnerability of NH residents, the growth of racial/ethnic minorities in 

NHs, and the known disparities in NH care, it is imperative to understand if disparities in 

EOL care exist for these populations. However, a comprehensive synthesis on the current 

state of the science of NH EOL care health disparities has not been conducted. Therefore, 

the aim of this systematic review was to examine the differences in EOL care for racial/

ethnic minority NH residents. Identifying the factors that influence the quality and type of 

services provided at EOL is necessary to guide efforts aimed at advancing health equity in 

NH EOL care.
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Methods

Study Protocol and Registration

We developed a study protocol based on the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRIMSA) guidelines.23 The protocol was registered with 

PROSPERO (CRD42020181792) on July 5, 2020. The protocol can be accessed from 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020181792.

Study Eligibility

We included all peer-reviewed, English-language, observational studies in the U.S. that met 

the following criteria: 1) included NH residents, aged 60 or older, who were terminally ill or 

approaching the EOL; 2) included racial and/or ethnic minority NH residents (Blacks or 

African Americans, Hispanics or Latinos, American Indians or Alaska Natives, Native 

Hawaiians, and other Pacific Islanders24); 3) reported on differences in NH EOL care (i.e. 

hospital transfers, place of death, hospice use, palliative care, advance care planning) by NH 

resident race and/or ethnicity; 4) published from January 1, 2010 to May 22, 2020, to 

account for the growth of racial/ethnic minorities over the last decade. Case reports, 

duplicative papers, and not full text manuscripts (e.g., conference abstracts) were excluded.

Search Strategy

The search strategy was developed with assistance from the Columbia University Irving 

Medical Center Informationist and determined in terms of PICO (Population: older, 

seriously ill NH residents; Intervention/Exposure: race/ethnicity, Comparison: White NH 

residents, Outcome: EOL care). On May 22, 2020 the electronic systematic search was 

conducted in PubMed, the Cumulative Index to Nursing and Allied Health Literature 

(CINAHL), and Embase. We used PubMed Medical Subject Headings, CINHAL subject 

headings, Embase Emtree search terms and keywords related to: 1) NHs, 2) EOL care, and 

3) health disparities. An overview of the search strategy with the combination of search 

terms, keywords, and Boolean operators is available in Table 1.

Study Selection

Search results were imported into Covidence, a web-based platform for systematic reviews, 

that managed our study selection process. Study selection consisted of a two-step, 

independent screening process by two reviewers (LVE, MA). The first step was a title and 

abstract screening for article relevance and the second step was a full text screening of the 

remaining articles to determine eligibility based on the inclusion and exclusion criteria. Any 

discrepancies were discussed at regular meetings to reach consensus on inclusion.

Data Extraction

A data extraction form was developed a priori and included the following variables: study 

aim, study design, setting, EOL definition (if any), how race/ethnicity was defined, sample 

size and characteristics, data sources, data analysis, variables, study outcomes and intended 

measures, and main findings related to racial/ethnic minority NH residents.
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Methodological Quality Appraisal

Following data extraction, two reviewers independently appraised the methodological 

quality for included articles using the Newcastle Ottawa Scale.25 The Newcastle Ottawa 

Scale is designed to appraise cohort or case-control studies on three study domains, with a 

maximum score of 9: selection (maximum 4 points), comparability (maximum 2 points: 

study controlled for resident characteristics 1 point; study controlled for facility 

characteristics 1 point), and outcome (maximum 3 points). In order to score the overall 

quality of studies, we used the Agency for Healthcare Research and Quality (AHRQ) 

thresholds for converting Newcastle Ottawa Scale results as ‘good’, ‘fair’, and ‘poor’. A 

good quality study received 3 or 4 points in selection, 1 or 2 point in comparability, and 2 or 

3 points in outcome. A fair quality study received 2 points in selection, 1 or 2 point in 

comparability, and 2 or 3 points in outcome. A poor quality study received 0 or 1 points in 

selection or 0 points in comparability or 0 or 1 points in outcome. Following independent 

appraisal by two reviewers, results were collectively discussed to settle discrepancies and 

reach consensus.

Conceptual Framework and Data Synthesis

The Gelberg-Andersen’s Behavioral Model for Vulnerable Populations26 guided the 

synthesis of results from this systematic review (Figure 1). This model is used to define and 

determine predictors of healthcare utilization. First, contextual characteristics of the NH 

facilities are presented. Second, NH resident characteristics from the included studies are 

presented. According to Gelberg-Andersen’s Behavioral Model,26 contextual and resident 

characteristics are associated with healthcare utilization.26 Third, healthcare utilization is 

conceptualized as NH EOL care, specifically for racial/ethnic minority NH residents. Study 

outcomes were categorized and presented across included articles into themes to identify 

patterns in EOL care for racial/ethnic minority NH residents.

Results

The electronic database search yielded 1,174 articles. First, after removing duplicates, 911 

articles were screened in the first stage of title and abstract screening, based off the inclusion 

and exclusion criteria above. Next, the remaining 37 articles underwent full-text review, 

which resulted in 17 studies that were deemed eligible for inclusion. An additional article 27 

was identified through an ascendency and descendency search for a final total of 18 included 

articles. Supplementary Figure 1 lists exclusions reasons during full-text review.

Table 2 presents a summary of the included studies. Six articles were specifically aimed at 

examining racial/ethnic health disparities in NHs.28–33 Four outcome themes were identified 

across included studies: 1) advance care planning,28–30,34–40 2) hospice use,29–31,33,41–43 3) 

EOL hospitalizations,27–30,33,44 and 4) pain management.32

Quality Appraisal

Table 3 presents the results from the quality appraisal for the 18 studies, which were all 

cohort studies. Most studies (n=16; 88.9%) were scored as good quality. Three studies 

(16.7%) were rated poor quality because they failed to compare cohorts.32,34,43 More 
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specifically, these studies did not control for both facility and resident characteristics in their 

analyses.

Contextual Characteristics

The data timeframe of the included studies ranged from the year 1992 to 2014. Most studies 

(n=15; 83.3%) used data prior up to 2010. Seven articles (38.9%) examined samples of NHs 

nationwide.27–31,33,44 The remaining articles looked at NHs from specific states or groups of 

states. Ten articles reported on the number of facilities in their sample, which ranged from 2 

NH facilities34 to 8,732 NH facilities.31 The NH resident samples ranged from 55 

residents32 to 474,829 residents.44

Resident Characteristics

NH residents mean age ranged from 80.028 to 89.1 years old.43 Two studies did not report on 

sex38,40 and among those that did, most residents were female (70.2%). One study did not 

report on the proportions of serious illness in NHs.38 Of those that did report on the 

residents’ serious illness, all reported on the concentrations of NH residents with 

Alzheimer’s Disease and Alzheimer’s related dementias (AD/ADRDs), followed by 

residents with cancer (n=11; 61.1%),27–31,33,34,36,41,43 residents with heart disease (n=6; 

33.3%),27,31,34,36,41,43 residents who were stroke survivors (n=5; 27.8%),28,31,34,41,43 and 

residents with chronic obstructive pulmonary disease (n=5; 27.8%).27,28,33,36,43

The proportion of White NH residents ranged from 67%35 to 91%.31 Black NH residents 

were represented in 14 studies28–33,35–37,40–44 and proportions ranged from 2.5%41 to 29%.
32 Hispanic NH residents were represented in 8 studies29,30,35,37,38,41,43,44 and proportions 

ranged from 1%41 to 23.9%.38 Asian NH residents were represented in 6 

studies29,30,35,41,42,44 and proportions were mostly under 2%. American Indian,36,39,43,44 

Asian/Pacific Islander,36,39,43 and Alaska Native36,39 NH residents were represented in 

fewer studies and in smaller proportions.

Although individual, facility-level racial/ethnic resident demographic proportions were 

reported, studies grouped racial/ethnic groups differently for analyses. For example, White 

residents were compared to “other/non-White” residents differently: 1) Araw et al.34 it was 

Black, Hispanic, and Asian residents; 2) Kiely et al.42 it was Black and Asian residents; 3) 

Lu & Johantgen36 it was Black, Asian/Pacific Islander, and American Indian/Alaskan Native 

residents; 4) five studies it was Black residents28,31–33,40; and 5) two studies it was Black, 

Hispanic, and Asian residents.29,30

Healthcare Utilization

Advance Care Planning.—Advance care planning was examined in ten articles.
28–30,34–40 On average, White residents completed advance directives 21 days from NH 

admission compared to non-White residents who completed advance directives 229 days 

after admission.34 Advance directive completion was lower for racial/ethnic minority NH 

residents compared to White residents,29 particularly among Black residents and racial 

differences increased with cognitive impairment severity.28 Among NH residents with AD/

ADRD and adjusting for resident characteristics, Black residents had the lowest odds of 

Estrada et al. Page 5

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



having an advance directive (adjusted OR=0.26, 95% CI: 0.25-27) compared to White 

residents.39

White residents were consistently more likely to have both do-not-resuscitate (adjusted 

OR=3.79, 95% CI: 2.80-5.14, p<0.01) and do-not-hospitalize (adjusted OR=2.51, 95% CI: 

1.55-4.06) orders compared to non-White residents.36 In California NHs, only Asian 

(OR=1.05, 95% CI: 1.01-1.10) and other/unknown (OR=1.07, 95% CI: 1.02-1.13) residents 

were more likely to use POLST.35 Among NH residents receiving hospice care, one study 

found that Asian residents were more likely to have do-not-hospitalize orders compared to 

White residents (p<0.0001).30

A nationwide analysis of resuscitation choices among NH residents revealed that upon 

admission, Black and Hispanic residents more often expressed assent to future 

cardiopulmonary resuscitation (CPR) compared to White residents who more often assented 

to do-not-resuscitate status.37 In this study, Black residents were 41.7% less likely to convert 

to do-not-resuscitate status, Hispanic residents were 27.7% less likely, and other groups 

were 22.4% less likely to convert their status, compared to White residents.37 Furthermore, 

Black residents who assented to do-not-resuscitate status upon NH admission were 47.4% 

more likely to convert to CPR status.37 In a study of 13 NHs in Southern California, 

residents in NHs with larger proportions of White residents had lower odds of elective 

aggressive treatments as opposed to residents in NHs with larger proportions of Hispanic 

residents who had higher odds of electing aggressive treatments.38

Toles et al.40 examined the quality of advance care planning communication. In a sample of 

302 English-speaking only family members, of which 12.6% were Black, no significant 

associations were identified between quality of EOL care communication between NH staff 

and clinicians and NH resident race.40

Hospice.—Hospice use was examined in seven articles.29–31,33,41–43 In a comparison of 

hospice use from 1992-1996 to 2006, the racial diversity increased among dying hospice 

residents from 6% to 10%, respectively.43

A nationwide sample of NH residents receiving hospice care revealed that non-White (i.e., 

Black, Hispanic, and Asian) NH residents were less likely to die while receiving hospice 

(p≤0.0001).30 However, in another analysis by the same researchers, compared to White 

residents, Hispanic residents were more likely to use hospice in the year prior to death 

(p<0.0001).29 Similarly, a study of NH residents in 22 Boston-area NHs found non-White 

resident race was associated with increased hospice referral (adjusted OR=2.55; 95% CI: 

1.36-4.76) compared to White resident race.42

Contrary, an analysis by proportion of Black residents found that NHs with high proportions 

of Black residents had lower probability of using hospice compared to NHs with lower 

proportions of Black residents.33 Race was found to be a strong predictor of decreased odds 

of hospice use within the same facility (OR=0.85, 95% CI: 0.78-0.94).33 Black NH residents 

were found to be less likely to have long hospice stays ( >180 days; OR=0.535; p=0.01).41 

Among urban NHs with a hospice contract, the likelihood of Black residents using hospice 
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was less compared to White residents (adjusted OR=0.81, 95% CI: 0.77-0.86).31 The odds 

of hospice use decreased by 20% for Black residents with congestive heart failure and 15% 

for Black residents in low-tier NHs compared to high-tier NHs.31 Notably, the odds of 

hospice use for Black residents increased by 8% with do-not-resuscitate status and 

approximately 70% with do-not-hospitalize order.31

EOL Hospitalizations.

EOL hospitalizations were examined in six articles.27–30,33,44 Nationwide samples of NH 

residents found that non-White (i.e., Black, Hispanic, and Asian) residents were significantly 

more likely (p=0.0001) to be hospitalized in the last 90 days before death compared to 

White residents29,30 and Black residents experienced more EOL hospitalizations compared 

to White residents.27,28 Similarly, Gozalo et al.44 found that Black and Hispanic NH 

residents were more likely to have a burdensome healthcare transition (e.g., hospitalization) 

in the last 90 days of life (adjusted RR=1.24, 95% CI: 1.22-1.26). Racial disparities between 

facilities resulted in increased odds of in-hospital death for Black and White residents within 

the same facility (OR=1.22, 95% CI: 1.17-1.26).33 NH residents in facilities with higher 

proportions of Black residents had a higher risk of in-hospital death compared to NHs with 

lower proportions of Black residents.33

In the presence of a do-not-hospitalize order, the probability of EOL hospitalization was 

higher for Black residents with moderate and severe cognitive impairment (p<0.01)28 and 

racial differences in EOL hospitalizations increased for those with no or mild cognitive 

impairment only (p=0.025), but no significant differences were found by race in the presence 

of do-not-resuscitate orders.28

Pain Management.

NH pain management was examined in one article.32 In a study of 9 NHs with a sample of 

55 residents with both AD/ADRD and cancer, Black residents had significantly higher 

Discomfort Behavior Scale scores compared to White residents (16 vs. 39, respectively; 

p=0.0009), which is indicative of a higher prevalence of pain.32

Discussion

Prior evidence has confirmed that NH disparities exist in quality of care15,16,45 and our 

findings add to this by confirming these disparities are pervasive in EOL care as well. This 

systematic review identified 18 studies that demonstrated consistent racial/ethnic health 

disparities in NH EOL care and were mostly of good quality. Across studies, racial/ethnic 

minority NH residents had lower advance directive completion rates compared to White 

residents,28–30,35,36,39 more likely to be hospitalized at EOL,29,3028,44 and report more 

discomfort at EOL.32 Hospice use was mixed, but higher proportion of racial/ethnic minority 

residents was associated with decreased hospice use.31,33 Similarly, EOL care disparities 

overall increased as the proportion of racial/ethnic minorities increased within NHs.33,38

Racial/ethnic health disparities in NHs are multi-layered and include obstacles such as 

socioeconomic barriers, history of discrimination in health care, and cultural differences. For 

example, Black and Hispanic older adults have the highest poverty rates,46 which often 
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result in fewer choices for NH selection and subsequent residence in low quality, Medicaid-

dependent NHs. Many Medicaid-dependent NHs lack outside revenue to maximize 

necessary services such as staffing hours,47 which are associated with increased 

hospitalizations.48 Indeed, NHs with higher proportions of racial/ethnic minorities have 

reported lower registered nurse hours per resident day compared to NHs with lower 

proportions of racial/ethnic minorities.49 Given the extensive knowledge on NH segregation,
45 it is critical for efforts aimed at reducing EOL care disparities to focus on Medicaid-

dependent NHs.

Some of these differences in EOL care may be due to the history of mistrust of the medical 

establishment among racial/ethnic minorities, particularly in Black communities.50 Racial/

ethnic minority older adults have reported discrimination and feeling valued “less” by 

physicians through subtle verbal and nonverbal actions of respect, such as active listening 

and amount of time spent.51 Furthermore, the NH workforce may not represent the NH 

resident population, compounding the mistrust due to cultural and language barriers.52,53 

Clinicians have expressed difficulty in discussing advance care planning with racial/ethnic 

minorities and often have preconceived notions regarding their willingness to engage in 

these discussions.54 Clinician-patient trust has been reported to improve health outcomes55 

therefore given the sensitive nature of EOL care, clinician trust is likely essential for delivery 

of high-quality EOL care.

EOL care is not a one-culture-fits all56–59 and resource allocation for language and ancillary 

support services and training for NH staff in cultural competence training is necessary. The 

differences in advance care planning highlight the need for more information to understand 

if advance care planning discussions in NHs were culturally competent and differed based 

on resident demographics. Increased training on culturally competent advance care planning 

discussions should be standard in nursing and medical schools, which have been effective at 

smaller scales.60 Furthermore, NH staff need to create safe spaces where residents can share 

their values and how best they want clinicians to communicate EOL care planning with 

them. Toles et al.40 included only “English-speaking” participants, therefore eliminating 

some racial/ethnic minorities. Research that aims to improve NH EOL care should increase 

efforts to include the perspectives of all racial/ethnic minorities and their EOL experience.

Palliative care has the potential to reduce EOL disparities for racial/ethnic minority 

residents, but is often unaddressed in NHs. Palliative care is essential in providing high-

quality EOL care9 and includes management of pain and symptoms, caregiver support, and 

coordination of care.61 Racial/ethnic NH residents were disproportionately affected during 

the COVID-19 pandemic2 and palliative care guidelines could have relieved associated 

isolation and burdensome treatments associated with infection.62 Regardless, COVID-19 NH 

guidelines have focused primarily on infection prevention and not on palliative care.63 

Although aspects of palliative care were identified in this review, not all aspects were 

measured nor was it comprehensively examined. A 2017 survey of palliative care in NHs 

nationwide found wide variation in palliative care services where over half of NHs 

nationwide would manage care without asking the healthcare proxy.64 Increased efforts to 

improve palliative care in NH could reduce disparities and improve EOL care.
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The main strength of this review is the large number of included studies and the diverse 

sample populations from cohorts across the U.S. We followed the PRISMA guidelines to 

ensure rigor and quality appraisal assessments were completed independently by at least two 

reviewers. Most studies were of good quality adding to the quality of the science on health 

disparities in NH EOL care. However, limitations exist within our included studies. First, 

most studies were cross-sectional therefore limiting causal interpretations. Second, the 

sample sizes varied and some were quite small with only 55 subjects.32 Third, given the 

variation of sample sizes, locations (e.g., city vs. state vs. nationwide), and analyses based 

on race/ethnicity, it is difficult to create accurate generalizations and conclusions. Although 

most studies did control for facility and resident characteristics, therefore allowing some 

comparison of EOL care for racial/ethnic minority NH residents.

Conclusion and Implications

NH EOL is suboptimal in and NH health disparities are pervasive. We found that racial/

ethnic minority NH residents experience poorer EOL care compared to White NH residents 

and particularly in NHs with larger proportions of Black residents.

This systematic review has several implications for care provision and future research 

regarding NH EOL care for racial/ethnic minority residents. First, 15 of 18 studies used data 

prior to 2010. Given the increased racial/ethnic diversity in NHs, data that reflect current NH 

demographic trends is needed. Second, more culturally competent work is needed to explore 

the experiences of racial/ethnic minorities at the EOL and identify the barriers to quality 

EOL care in NHs. Third, improvements to reduce, and ultimately eliminate, EOL care 

disparities will notably take time. This will require commitments from NH staff to 

understand and respect the cultural values of all residents and acknowledge the existing 

factors that have negatively impacted their EOL care experience for too long.
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Figure 1. 
Adaptation of Gelberg-Andersen’s Model for Vulnerable Populations26 for Health 

Disparities in Nursing Home End-of-life care
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Table 1

Search Strategy

Databases PubMed
CINAHL
Embase

Terms Included Keywords used per term

Palliative and 
end-of-life care

terminal care, hospices, hospice care, end of life, end of life care, palliative care, palliative supportive care, hospice 
utilization, hospice programs, hospice patients, terminally ill patients, hospitalization, burdensome transition, life-
limiting, terminally ill, place of death, death, symptom management, pain management, palliative supportive therapy, 
palliative therapy, palliative treatment, hospice and palliative care nursing/standards, hospice and palliative care nursing/
statistics and numerical data, hospice and palliative care nursing/trends, analgesia, patient-controlled, hospice and 
palliative nursing, advance care planning, advance health care plan, advance medical plan, advance healthcare plan, 
advance health-care plan, advance discussions, medical treatment orders, written advance directive, resuscitation orders, 
do-not-resuscitate orders, DNR, resuscitate order, do-not-hospitalize order, DNH, hospitalization order, living will, do not 
administer antibiotics order

AND

Nursing homes nursing homes, intermediate care facilities, skilled nursing facilities, homes for the aged, home for the aged, aged care 
facility, nursing home patients, nursing home residents, long term care facility, long-term care

AND

Health disparities racial disparities, race factors, race and ethnicity, racial and ethnic minorities, minority population, ethnic disparities, 
ethnic group, health disparities, health disparity, healthcare disparities, health care disparities, health care disparity, 
disparities in health, minority group, minority health, black, African Americans, Hispanic, Latin, Hispanic American, 
Asian, Asian American, Asian-Americans, Pacific islander

Filters English and Spanish only
January 1, 2010-May 22, 2020
United States
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Table 2

Summary of Included Studies

Contextual Characteristics NH Resident Characteristics Healthcare Utilization

Study Aim
Health 

Disparities 
focus?

Data time 
frame

Location, 
number of 
facilities (if 
reported), 

sample size

Mean age 
(SD) in 
years

Sex

Serious 
Diagnoses/

Chronic 
Conditions

Race/
ethnicity 

demographics

How 
race/

ethnicity 
was 

examined

Outcome 
Theme

Results

Araw et 
al. 2014

To study the 
intervals 
between
long-term care 
admission and 
AD completion, 
and between 
completion and 
death; and 
determine the 
interdisciplinary 
team’s 
compliance 
with 
documented 
wishes.

----- 2008-10 New York
2 NHs
N = 182 NH 
residents

83.4(10) Female 
= 68.6%
Male = 
31.3%

AD/ADRD 
= 60.4%
Cancer = 
13.2%
Heart 
diseases = 
9.9%
Stroke = 
5.5%

White = 91%
Other (Black, 
Hispanic, 
Asian) = 9%

White v. 
Other 
(Black, 
Hispanic, 
Asian)

Advance care 
planning

Median time 
from admission 
to AD 
completion was 
21 days for 
Whites and 229 
days for non-
Whites.
By first day of 
admission, 30% 
of Whites 
signed ADs 
compared to 
12% of non-
Whites.

Cai et al. 
2016

To examine 
whether the 
racial difference 
in end-of-life 
hospitalizations 
varies with: 1) 
the presence of 
ADs (DNH, 
DNR); and 2) 
different levels 
of cognitive 
impairment, 
among dying 
NH residents; 
and to examine 
the role of ADs 
in end-of-life 
hospitalizations.

Yes 2007-10 Nationwide
N = 394,948 
dual eligible, 
long-stay NH 
residents

White: - no/
mild 
cognitive 
impairment: 
84.3(8.4)
-moderate 
cognitive 
impairment: 
86.2(7.8)
-severe 
cognitive 
impairment: 
86.0(7.7)
Black: - no 
or mild 
cognitive 
impairment: 
80.9(9.91)
-moderate 
cognitive 
impairment: 
83.8(8.8)
-severe 
cognitive 
impairment: 
84.2(8.5)

Female 
= 71.6%
Male = 
28.4%

AD/ADRD 
= 65.8%
Cancer = 
12.3%
COPD = 
30.5%
Stroke = 
26.9%

White = 
88.61%
Black = 
11.39%

White v. 
Black

Advance care 
planning; 
Hospitalizations

EOL 
hospitalizations 
rates were 
higher for 
Blacks 
compared to 
Whites (43% v 
32%, 
respectively).
AD completion 
was lower 
among Blacks 
than Whites, 
and the racial 
differences 
increased with 
severity of 
cognitive 
impairment.
ADs modified 
the racial 
differences in 
EOL 
hospitalizations. 
Without a DNH 
order, the 
probability of 
EOL 
hospitalization 
was higher for 
Black residents 
with moderate 
and severe 
cognitive 
impairment 
(p<0.01).
With a DNH 
order, racial 
differences in 
EOL 
hospitalizations 
increased for 
those with no or 
mild cognitive 
impairment 
only (p=0.025).

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Estrada et al. Page 18

Contextual Characteristics NH Resident Characteristics Healthcare Utilization

Study Aim
Health 

Disparities 
focus?

Data time 
frame

Location, 
number of 
facilities (if 
reported), 

sample size

Mean age 
(SD) in 
years

Sex

Serious 
Diagnoses/

Chronic 
Conditions

Race/
ethnicity 

demographics

How 
race/

ethnicity 
was 

examined

Outcome 
Theme

Results

DNR orders 
significantly 
lowered EOL 
hospitalization 
likelihood for 
all dying NH 
residents 
(p<0.01), no 
significant 
differences for 
Black residents.

Frahm et 
al. 2012

This study 
examined the 
relationship 
between race 
and ADs, 
hospice 
services, and 
hospitalization 
at the end-of-
life among 
deceased NH 
residents.

Yes 2007 Nationwide
N = 183,841 
NH residents

86.0 Female 
= 71.8%
Male = 
28.2%

AD/ADRD 
and Cancer 
= 29.5%
AD/ADRD 
only = 8.8%
Cancer only 
= 2.8%

White = 
88.6%
Black = 7.9%
Hispanic = 
2.3%
Asian = 1.0%

White v. 
Black v. 
Hispanic 
v. Asian

Advance care 
planning; 
Hospice; 
Hospitalizations

Non-White NH 
residents were 
all significantly 
less likely to 
have any AD 
(health care 
power of 
attorney or 
living will, 
DNR or DNH 
order) 
compared to 
White residents 
(p<0.0001).
Black and 
Asian residents 
were less likely 
to use hospice 
before death, 
although only 
significant odds 
for Asians 
compared to 
Whites 
(p<0.0001). 
Hispanic 
residents were 
more likely to 
use hospice in 
the year before 
death, 
compared to 
White residents 
(p<0.0001).
Non-White 
residents were 
significantly 
more likely to 
be hospitalized 
during the last 
90 days before 
death 
(p=0.0001), 
compared to 
White residents.

Frahm et 
al. 2015

This study 
examined the 
relationship 
between race 
and ACP, 
hospitalization, 
and death 
among NH
residents 

Yes 2007 Nationwide
N = 88,416 
hospice/NH 
residents

85.5 Female 
= 76.6%
Male = 
23.4%

AD/ADRD 
and Cancer 
= 44.2%
AD/ADRD 
only = 
13.6%
Cancer only 
= 4.8%

White = 
87.8%
Black = 8.4%
Hispanic = 
3.1%
Asian = 0.7%

White v. 
Black v. 
Hispanic 
v. Asian

Advance care 
planning; 
Hospice; 
Hospitalization

Non-white NH 
residents were 
significantly 
less likely to 
have ACP 
(power of 
attorney for 
health care, 
living will, 
DNH or DNR 
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Contextual Characteristics NH Resident Characteristics Healthcare Utilization
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ethnicity 
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receiving 
hospice care.

order) in place 
(p<0.0001). 
Except for 
Asian residents 
who were more 
likely to have a 
DNH order 
compared to 
White residents 
(p<0.0001).
Non-white NH 
residents were 
more likely to 
be hospitalized 
in the last 90 
days of life, 
compared to 
White residents 
(p=0.0001).
All non-White 
NH residents 
were less likely 
to die while 
receiving 
hospice 
(p≤0.0001).

Gozalo et 
al. 2011

To examine 
health care 
transitions 
among NH 
residents with 
advanced 
cognitive
impairment at 
the end-of-life.

---- 2000-07 Nationwide
N = 474,829 
NH residents 
with cognitive 
impairment at 
the end-of-life

85.7 (7.6) Female 
= 78%
Male = 
22%

Unstable 
cognition or 
ADL status 
= 43%
Swallowing 
problem = 
54%
CPS of 6 = 
82.1%

White = 83%
Black = 12%
Hispanic = 
3.3%
Asian = 1.2%
American 
Indian = 0.3%

White v. 
Black v. 
Hispanic 
v. Asian 
v. 
American 
Indian

Hospitalizations Black and 
Hispanic NH 
residents were 
more likely to 
have a 
burdensome 
transition 
(transfer in last 
3 days of life, a 
lack of 
continuity of 
NH facilities 
before and after 
a 
hospitalization 
in the last 90 
days of life, and 
multiple 
transitions in 
the last 90 days 
of life; adjusted 
RR = 1.24, 95% 
CI: 1.22-1.26; 
Adjusted RR = 
1.24, 
CI:1.21-1.27; 
respectively).

Huskamp 
et al. 
2010

To identify 
characteristics 
of NHs and 
residents 
associated with 
particularly 
long (>180 
days) or short 
hospice stays.

---- 2001-08 Massachusetts, 
Connecticut, 
Maine, New 
Hampshire, 
Rhode Island
394 facilities
N = 13,479 
NH residents 
discharged 
from hospice 
either upon 
death or 
before

≤ 70 = 8.8
%
71–80 = 
14.0%
81–90 = 
73.3%
91+ = 3.9%

Female 
=
67.4%
Male = 
32.6%

AD/ADRD 
= 34.5%
Cancer = 
19.1%
Heart 
Disease = 
8.8%
Stroke = 
4.0%

White = 
81.7%
Black = 2.5%
Hispanic = 
1.0%
Asian = 2.0%
Other 
(nonwhite) = 
12.8%

White v. 
Black v. 
Hispanic 
v. Asian 
v. Other

Hospice Black residents 
were less likely 
than White 
residents to 
have long 
hospice stays 
(OR=0.535; 
p=0.01).
Black and 
Asian residents 
were less likely 
to have a stay of 
3 or fewer days 
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compared to 
White residents 
(OR=0.691; 
p=0.04 and 
0.749, p=0.03, 
respectively).
No significant 
findings related 
to Hispanics 
length of 
hospice stay.

Jennings 
et al. 
2016

To evaluate the 
use of POLST 
among 
California NH 
residents, 
including 
variation by 
resident
characteristics 
and by NH 
facility.

---- 2011 California
1,220 NHs in 
2011
N = 289,753 
NH residents

77.6 (13.5) Female 
= 61%
Male = 
39%

No cognitive 
impairment 
= 51%
Mild/
moderate 
cognitive 
impairment 
= 15%
Severe 
cognitive 
impairment 
= 34%
ADL score 
≥ 21 (most 
dependent) 
= 30%

White = 67%
Hispanic = 
13%
Black = 8%
Asian = 8%
Other/
unknown = 
4%

White v. 
Black v. 
Hispanic 
v. Asian 
v. Other

Advance care 
planning

Compared to 
White residents, 
only Asian 
residents and 
other/unknown 
races were 
more likely to 
use POLST, 
regardless of 
length of stay 
(OR=1.05, 95% 
CI: 1.01-1.10; 
OR=1.07, 95% 
CI: 1.02-1.13).
No racial/ethnic 
difference in 
POLST use 
among Hispanic 
and black 
residents 
compared to 
White residents.

Kiely et 
al. 2010

To identify 
characteristics 
of NH residents 
with advanced 
dementia
and their health 
care proxies 
associated with 
hospice referral; 
and examine the 
association 
between 
hospice use and 
1) the treatment 
of pain and 
dyspnea, and 2) 
unmet needs 
during the last
7 days of life.

---- 2003-07 Massachusetts
22 NHs in 
Boston
N = 323 NH 
residents with 
advanced 
dementia and 
their 
healthcare 
proxies

85.3 (7.5) Female 
= 85.4%
Male = 
14.6%

GDS score 
of 7 = 100%

White = 
89.5%
Black = 10.3%
Asian = 0.3%

White v. 
other 
(Black, 
Asian)

Hospice Non-white 
resident race 
was associated 
with hospice 
referral 
(adjusted OR = 
2.55; 95% CI: 
1.36-4.76).
Unmet needs 
during the last 7 
days of life 
were not 
analyzed by 
race.

Lage et 
al. 2020

To examine 
factors 
associated with 
potentially 
burdensome 
transitions 
between care 
settings among 
older adults 
with advanced 
cancer in NHs.

---- 2008-11 Nationwide
N = 34,670 
NH residents 
with poor-
prognosis 
solid tumors

82.7(7.9) Female 
= 62.7%
Male = 
37.3%

Cancer = 
100%
Heart 
Disease = 
29.3%
COPD = 
34.1%
Moderate to 
severe 
cognitive 
impairment 
= 53.8%
Complete 

White = 
83.6%
Black = 12.3%
Hispanic = 
1.6%
Other/missing 
= 2.6%

White v. 
Black V. 
Hispanic 
v. Other

Hospitalizations Among 
residents not 
receiving 
hospice, Black 
(OR=1.21; 95% 
CI: 1.07-1.38; 
p<.01) and 
Other 
(OR=1.34; 95% 
CI: 1.12-1.61; 
p<.01) residents 
were more 
likely to be 
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ADL 
dependence 
= 66.5%

hospitalized in 
the last 90 days 
of life.

Lepore et 
al. 2011

The aim of this 
study was to 
determine what 
factors, and 
what levels of 
factors 
(individual, 
NH, county), 
influence 
hospice use 
among
urban Black and 
White NH 
decedents.

Yes 2006 Nationwide
8,732 NHs 
with hospice 
contract
N = 288,202 
urban NH 
residents

No hospice 
= 85.7(7.8)
Hospice = 
86.1(7.7)

Female 
= 
66.57%
Male = 
33.43%

AD/ADRD 
= 29.5%
Cancer = 
8.1%
CHF = 
28.9%
Stroke = 
21.4%

White = 
91.3%
Black = 8.7%

White v. 
Black

Hospice After 
controlling for 
interactions and 
covariates, and 
clustering of 
decedents in 
NHs and 
counties, the 
likelihood of 
Black resident 
hospice use is 
less than for 
White residents 
(adjusted 
OR=0.81, 95% 
CI: 0.77-0.86).
Subgroups of 
Black used 
hospice at 
higher rates 
than whites. 
The odds of 
hospice use are 
8% greater for 
Blacks with 
DNR orders, 
approximately 
70% greater for 
Blacks with 
DNH orders, 
about 20% 
lower for 
Blacks with 
CHF, and 
approximately 
15% greater for 
Blacks in low-
tier NHs 
(compared to 
high-tier NHs).

Lu & 
Johantgen 
2011

The purpose of 
the study is to 
examine factors 
associated with 
do-not-
resuscitate 
orders, do-not-
hospitalize 
orders and 
hospice care in 
older NH 
residents at 
admission.

---- 2000 Maryland
77 NHs
N = 10,023 
NH residents

81.1 (7.9) Female 
= 66.8%
Male = 
33.2%

ADL score 
8-21 
(moderately 
independent) 
= 60.5%
Organ 
failure 
(CHF, 
COPD, renal 
failure) = 
38.6%
AD/ADRD 
= 29.8%
Cancer = 
14.0%

White = 
78.7%
Black = 19.5%
American 
Indian/
Alaskan 
Native = 0.1%
Asia/Pacific 
Islander = 
0.6%

White v. 
non-
White 
(Black, 
Asian/
Pacific 
Islander, 
American 
Indian/
Alaskan 
Native)

Advance care 
planning

White residents 
were 
consistently 
more likely to 
have DNR 
(adjusted 
OR=3.79, 95% 
CI: 2.80-5.14, 
p<0.01) or 
DNH (adjusted 
OR=2.51, 95% 
CI: 1.55-4.06) 
orders 
compared to 
non-White 
residents.
Hospice 
associations 
were not 
analyzed by 
race/ethnicity.
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Monroe 
& Carter 
2010

To explore the 
differences 
between Black 
and White NH 
residents’ pain 
management at 
the end of life.

Yes 2003-09 Tennessee
9 NHs
N = 55 NH 
residents

86.4 (7.84) Female 
= 54.5%
Male = 
45.5%

AD/ADRD 
and cancer = 
100%

White = 71%
Black = 29%

White v. 
Black

Pain and 
symptom 
management

Black residents 
had a 
significantly 
higher DBS 
score compared 
to White 
residents (16 
versus 39, 
respectively; 
p=0.0009, 95% 
CI: 1.93-12.61; 
Cohen’s 
d=0.67)

Mukamel 
et al. 
2013

To analyze 
resuscitation 
choices made 
by a national 
cohort of long-
term NH 
residents.

---- 2003-07 Nationwide
N = 118,247 
NH residents 
with ADs

<65 = 5%
65-74 = 
11.3%
75-84 = 
36.2%
≥85 = 
47.7%

Female 
= 64.6%
Male = 
35.4%

AD/ADRD 
= 48.1%

White = 
89.4%
Black = 6.8%
Hispanic = 
2.5%
Other = 1.3%

White v. 
Black v. 
Hispanic 
v. Other

Advance care 
planning

Descriptive 
statistics 
revealed that 
Black, 
Hispanic, and 
Other residents 
more often are 
admitted with 
CPR orders 
compared to 
White residents 
who more often 
enter with DNR 
status.
Black, 
Hispanic, and 
Other residents 
who were 
admitted with 
CPR status 
were less likely 
to convert to 
DNR status 
(p<0.010).
Black residents 
who were 
admitted with 
DNR status 
were more 
likely to convert 
to CPR status 
(p<0.01).

Rahman 
et al. 
2016

To investigate
the POLST 
preferences of 
NH residents in
California.

---- 2012 California
13 NHs in 
Southern 
California
N = 941 NH 
residents

65+ = 77.3% Not 
reported

Not reported White = 
61.4%
Hispanic = 
23.9%

White v. 
Hispanic

Advance care 
planning

Residents in 
NHs with 
higher 
percentages of 
White, older 
(>65 years) 
residents had 
lower odds of 
electing 
aggressive 
treatment 
options (CPR, 
full care, long-
term nutrition).
Residents in 
NHs with 
higher 
percentages of 
Hispanic 
residents had 
higher odds of 
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electing long-
term nutrition, 
but no 
differences for 
CPR or full 
care.

Sterns & 
Miller 
2011

To understand 
how the 
characteristics 
of NH residents 
using hospice 
may
have changed 
over time and 
examine how 
NH hospice 
characteristics 
and lengths of 
hospice stay 
differ among 
persons who 
died while in 
hospice 
depending on 
where they first 
entered hospice 
(i.e. in the
community or 
in the NH).

---- 2006 
(compared 
to 
1992-96)

Kansas, 
Maine, 
Mississippi, 
New York, 
South Dakota
N = 172,015 
NH residents 
who received 
hospice care in 
the NH

89.1 (9.3) Female 
= 67.6%
Male = 
32.3%
Missing 
= 0.1%

AD/ADRD 
= 22.5%
Stroke = 
4.8%
Cancer = 
17.1%
Heart failure 
= 7.9%
COPD = 
5.0%

White = 
89.1%
Black = 7.3%
Hispanic = 
2.5%
Other (native 
American, 
Asian, Pacific 
Islander) = 
1.0%
Missing = 
0.2%

White v. 
Black v. 
Hispanic 
v. Other

Hospice In 2006, dying 
hospice 
residents were 
more racially 
diverse 
compared to 
dying hospice 
residents in 
1992-96 (10% 
versus 6%, 
respectively).
Non-white NH 
residents more 
often admitted 
to hospice prior 
to entering the 
NH compared 
to White 
residents who 
are more often 
admitted once 
in the NH.

Tjia et al. 
2018

To describe 
prevalence and 
content of AD 
documentation 
among NH 
residents by 
dementia stage 
(mild, 
moderate, 
advanced).

---- 2007-08 Minnesota, 
Massachusetts, 
Pennsylvania, 
California, 
Florida
3,371 NHs in 
5 states
N = 180,621 
NH residents 
with dementia 
and an AD

<80 = 25.2%
80–89 = 
49.0%
≥90 + 
25.7%

Female 
= 72.7%
Male = 
27.3%

Mild 
dementia = 
22.1%
Moderate 
dementia = 
53.3%
Severe 
dementia = 
24.6%

White = 
80.4%
Other (Black,
Hispanic, 
Asian/Pacific 
Islander, 
American 
Indian/
Alaskan 
Native) = 
19.6%

White v. 
Black v. 
Hispanic 
v. Asian/
Pacific 
Islander 
v. 
American 
Indian/
Alaskan 
Native

Advance care 
planning

Black residents 
had the lowest 
odds of having 
an AD 
(adjusted 
OR=0.26, 95% 
CI: 0.25-27), 
followed by 
Hispanic 
residents 
(adjusted 
OR=0.35, 95% 
CI: 0.33-0.36), 
Asian/Pacific 
Islander 
(adjusted 
OR=0.46, 95% 
CI: 
0.0.43-0.49), 
and American 
Indian/Alaskan 
Native residents 
(adjusted 
OR=0.57, 95% 
CI: 0.47-0.70).

Toles et 
al. 2018

The purpose of 
this analysis 
was to describe 
current quality 
of 
communication 
between family 
decision-makers 
for persons with 
advanced 
dementia and 

---- 2012-14 North Carolina
22 NHs
N= 302 
English-
speaking, 
family 
decision-
makers of NH 
residents aged 
65+, 
diagnosed 

86.5 (NH 
resident)
62.9 (family 
decision-
maker)

Female 
(family 
decision-
maker) = 
67.6%

GDS 5 = 
24%
GDS 7 = 
26%

Family 
decision 
maker:
White = 
86.7%
Black = 12.6%
Other = 0.7%

White v. 
Black

Advance care 
planning

No significant 
association was 
identified 
between quality 
of 
communication 
between NH 
clinicians and 
NH resident 
race.
*non-English 
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NH staff and 
clinicians and 
the extent that 
characteristics 
of NH residents 
and decision 
makers were 
associated with 
their perceived 
quality of 
communication.

with severe to 
very advanced 
dementia 
(stage 5-7 on 
GDS).

was exclusion 
factor*

Zheng et 
al. 2011

To examine 
whether the 
observed racial 
disparities in 
end-of-life care 
are due to 
within- or 
across-facility 
variations.

Yes 2005-07 NY
555 NHs
N = 49,048 
long stay NH 
residents

White: 
87.4(7.65)
Black: 
84(8.92)

White 
female: 
71.4%
White 
male: 
28.6%
Black 
female: 
63.5%
Black 
male:
36.5%

White mean 
ADL Score 
(0-28) = 
21.0
White 
Asthma/
COPD= 
22.9%
White 
cancer = 
14.18%
Black mean 
ADL Score 
(0-28) = 
22.5
Black 
asthma/
COPD = 
18.2%
Black cancer 
= 14.2%

White = 
90.8%
Black = 9.2%

White v. 
Black

Hospice; 
Hospitalizations

Racial 
disparities 
between 
facilities is a 
strong predictor 
of increased 
odds of in-
hospital death 
(OR=1.22, 95% 
CI: 1.17-1.26) 
and decreased 
odds of hospice 
use (OR=0.85, 
95% CI: 
0.78-0.94) 
compared to 
Black and 
White residents 
within the same 
facility. In other 
words, all other 
conditions 
being equal, 
residents from 
facilities with 
higher 
concentration of 
Black residents 
have higher risk 
of in-hospital 
death and lower 
probability of 
using hospice 
compared to 
NHs with lower 
concentrations 
of Black 
residents.

Note. AD = advance directive; NH = nursing home; AD/ADRD = Alzheimer’s disease and Alzheimer’s Disease Related Dementias; DNH = do not 
hospitalize; DNR = do not resuscitate; ACP = advance care planning; COPD = chronic pulmonary obstructive disorder; ADL = activities of daily 
living; CPS = Cognitive performance score, CPS score 6 indicates very severe cognitive impairment; RR = risk ratio; OR = odds ratio; POLST = 
Physician Orders for Life Sustaining Treatment; GDS = Global Deterioration Scale, GDS score 7 is indicative of very severe cognitive defects, 
minimal verbal communication, total functional dependence, incontinence of urine and stool, and inability to ambulate independently; CHF = 
congestive heart failure; DBS = Discomfort Behavioral Scale.
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Table 3

Quality Appraisal for Included Studies

Cohort Studies

Selection Comparability Outcomes Total

Study Representativeness 
of exposed cohort

Selection 
of non-
exposed 
cohort

Ascertainment 
of exposure

Outcome 
not 

present 
at the 

start of 
the 

study

Assessment 
of 

outcomes

Length 
of 

follow-
up

Adequacy 
of follow-

up

Max=9 AHRQ 
rating

Araw et 
al. 2014

1 1 1 1 0 1 1 1 7 Poor

Cai et al. 
2016

1 1 1 1 2 1 1 1 9 Good

Frahm et 
al. 2012

1 1 1 1 1 1 1 1 8 Good

Frahm et 
al. 2015

1 1 1 1 1 1 1 1 8 Good

Gozalo et 
al. 2011

1 1 1 1 1 1 1 1 8 Good

Huskamp 
et al. 
2010

1 1 1 1 2 1 1 1 9 Good

Jennings 
et al. 
2016

1 1 1 0 1 1 1 1 7 Good

Kiely et 
al. 2010

1 1 1 1 1 1 1 0 7 Good

Lage et 
al. 2020

1 1 1 1 2 1 1 1 1 Good

Lepore et 
al. 2011

1 1 1 1 2 1 1 1 9 Good

Lu & 
Johantgen 
2011

1 1 1 0 2 1 1 1 8 Good

Monroe 
& Carter 
2010

1 1 1 0 0 1 1 1 6 Poor

Mukamel 
et al. 
2013

1 1 1 1 2 1 1 0 8 Good

Rahman 
et al. 
2015

1 1 1 0 1 1 1 1 7 Good

Sterns & 
Miller 
2011

1 1 1 1 0 1 1 1 7 Poor

Tjia et al. 
2018

1 1 1 1 2 1 1 1 9 Good

Toles et 
al. 2018

1 1 0 1 2 0 1 1 7 Good

Zheng et 
al. 2011

1 1 1 1 2 1 1 1 9 Good
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Note. Agency for Healthcare Research and Quality (AHRQ) thresholds for the Newcastle-Ottawa scales follow: Good quality: 3 or 4 points in 
selection domain AND 1 or 2 points in comparability domain AND 2 or 3 points in outcome/exposure domain; Fair quality: 2 points in selection 
domain AND 1 or 2 points in comparability domain AND 2 or 3 points in outcome/exposure domain; Poor quality: 0 or 1 point in selection 
domain OR 0 points in comparability domain OR 0 or 1 points in outcome/exposure domain.
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