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Abstract

BACKGROUND/OBJECTIVES: Over the past decade, feeding tube use in nursing home 

residents with advanced dementia has declined by 50% among white and black patients. Little is 

known about whether a similar reduction has occurred in other invasive interventions, such as 

mechanical ventilation.

DESIGN: Retrospective cohort study.

SETTING: Acute-care hospitals in the United States.

PARTICIPANTS: Medicare beneficiaries with advanced dementia who previously resided in a 

nursing home and were hospitalized between 2001 and 2014 with pneumonia and/or septicemia 

and of either black or white race.

MEASUREMENT: Invasive mechanical ventilation (IMV), as identified by International 
Classification of Diseases (ICD) procedure codes. Two multivariable logistic regression models 

examined the association between race and the likelihood of receiving IMV, adjusting for patients’ 

demographics, physical function, and comorbidities. A hospital fixed-effects model examined the 

association of race within a hospital, whereas a random-effects logistic model was used to estimate 
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the between-hospital variation in the probability of receiving IMV and examine the overall 

association of race and use of IMV.

RESULTS: Between 2001 and 2014, 289,017 patients with advanced dementia were hospitalized 

for pneumonia or septicemia. Use of IMV increased from 3.7% to 12.1% in white patients and 

from 8.6% to 21.8% in blacks. Among those ventilated, 1-year mortality rates remained high, at 

82.7% for whites and 84.2% for blacks dying in 2013. Compared with whites, blacks had a higher 

odds of receiving IMV in the fixed-effects (within-hospital) model (adjusted odds ratio (AOR) = 

1.34; 95% confidence interval (CI) = 1.29–1.39) and in the random-effects (between-hospital) 

model (AOR = 1.46; 95% CI = 1.40–1.51).

CONCLUSION: IMV use in patients with advanced dementia has increased substantially, with 

black patients having a larger increase than whites, based, in part, on the hospitals where black 

patients receive care.
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INTRODUCTION

Studies suggest that the prevalence of dementia, which affects approximately 5.8 million 

people in the United States,1 is higher in older blacks than in older whites.2–4 Racial/ethnic 

differences in the intensity of end-of-life care are well documented, with blacks being more 

likely than whites to be admitted to an intensive care unit (ICU) at the end of life5 and to die 

in an acute-care hospital,5,6 and less likely to stop dialysis7 or use hospice services.8 Among 

those residing in nursing homes, blacks are also more likely than whites to be admitted to 

the hospital at the end of life and less likely to enroll in hospice.8,9 These observed 

differences have been partly attributed to geographic variation in health care, particularly as 

racial/ethnic minorities live disproportionately in parts of the United States that have lower 

quality hospital care.8,10–12 Few longitudinal studies have documented whether racial/ethnic 

differences in end-of-life care utilization for patients with advanced dementia have changed 

with efforts to improve communication, advance care planning, and access to hospice and 

palliative care services over the last decade. To this end, Mitchell and colleagues evaluated 

racial/ethnic differences in rates of feeding tube insertion, finding that, although rates still 

remained higher in black patients with advanced dementia than in whites, they had declined 

from 37.5% in 2000 to 17.5% in 2014.13

The cognitive and functional decline that occurs with progression of dementia places people 

at risk for respiratory complications. Among hospitalized patients with advanced dementia, 

pneumonia and/or sepsis are the most common reasons for respiratory failure and are 

associated with high mortality rates.14 Although use of invasive mechanical ventilation 

(IMV) in this setting may be lifesaving, for persons with advanced dementia it may be 

burdensome without a substantial gain in survival.15 Use of IMV may cause both physical 

and psychological distress for these patients.16,17 A qualitative study of patients who 

received IMV and were conscious reported that patients experienced feelings of panic, 

discomfort from the endotracheal tube, and frustration over not being able to make their 
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needs known.18 Similarly, studies of patients being weaned from IMV found that patients 

experienced anxiety, frustration, and despair.19 For patients with dementia, these feelings of 

anxiety and psychological distress may be especially distressing as patients may not 

understand what is happening to them.

Recent studies in the United States,15 Canada,20 and Europe21 have documented an 

increasing trend in rates of IMV use among hospitalized patients with dementia. Given the 

potential harms associated with IMV use in patients with advanced dementia and historical 

data documenting higher rates of life-sustaining therapies among minorities, we sought to 

compare how rates of IMV use have changed over time in the United States for black 

compared with white patients with advanced dementia. In this study, we report study 

findings examining racial differences in IMV using data from a longitudinal cohort study of 

nursing home residents with advanced dementia hospitalized with pneumonia and/or sepsis 

between 2001 and 2014. Given the high proportion of nursing home residents who have 

dementia22 and the frequency with which they experience transitions to the hospital setting,
23 these patients represent an important population.

METHODS

Study Population

We conducted a retrospective analysis of fee-for-service Medicare beneficiaries hospitalized 

between 2001 and 2014 for pneumonia and/or septicemia, and identified patients who had 

been in a nursing facility during the 120 days immediately preceding the hospital admission. 

The analysis was restricted to persons identified by the Medicare Beneficiary Enrollment file 

with a race of either black or white. The Minimum Data Set (MDS), a federally mandated 

assessment, was linked to Medicare Part A inpatient claims to identify hospitalized 

Medicare beneficiaries with an MDS assessment that indicated advanced dementia (i.e., 

equivalent of Cognitive Performance Scale score of 5 or 6) and four or more impairments in 

the activities of daily living (ADLs).24 The Brown University Institutional Review Board 

approved the study and waived the requirement for patient consent.

Measures

Sociodemographic data on study participants were abstracted from the Medicare Beneficiary 

Enrollment file and included race/ethnicity, sex, age, state of residence, and marital status. 

Race/ethnicity codes in the enrollment file are based on data from the Social Security 

Administration Master Beneficiary File and are categorized as follows: white, black, Asian, 

Hispanic, North American Native, other, or unknown. Data on clinical characteristics were 

based on the MDS assessment and included the presence of a feeding tube, comorbid 

conditions, impairment in ADLs, and cognitive performance. Receipt of IMV was identified 

from Medicare claims data using the International Classification of Diseases, Ninth 
Revision, Clinical Modification (ICD-9-CM) procedure codes 96.70, 96.71, and 96.72. 

Admission to the hospital, admission to the ICU, length of stay in the hospital, and length of 

stay in the ICU were based on Medicare claims data.
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Statistical Analysis

Descriptive statistics were used to characterize the study sample and examine use of IMV by 

race over time. To evaluate racial differences in demographic and clinical characteristics, we 

used chi-square tests for categorical variables and t-tests for continuous variables. Two 

multivariable logistic models were conducted to examine trends in the association of race 

(defined as black vs white) and use of IMV. The first model examined the association of race 

and use of IMV within a hospital (i.e., fixed-effects model), and the second model examined 

the overall association of race and use of IMV using a random-effects model (i.e., the 

between-hospital variation in the probability of receiving IMV). Models were adjusted for 

patients’ demographics (age, sex, and race), cognitive and functional status, comorbid 

conditions, whether the patient had a hospitalization in the preceding 120 days, and the days 

from the MDS assessment to hospitalization. Statistical testing was two sided, and P <.05 

was considered significant. All analyses were conducted using STATA software, version 15 

(StataCorp).

RESULTS

A total of 289,017 black or white nursing home residents with advanced dementia were 

hospitalized for pneumonia or septicemia between 2000 and 2014. Of the 301,925 

hospitalizations experienced by these patients, 63,143 occurred for patients identified as 

black and 216,874 occurred for patients identified as white, yielding a study sample of 

280,017 hospitalizations for analysis. Blacks were more likely than whites to have multiple 

hospital stays (P < .001). Table 1 displays sample demographic and clinical characteristics. 

In 2013 to 2014, mean age (standard deviation (SD)) for black patients was 82.7 (8.1) years, 

and 59.5% were female. For whites, mean age (SD) was 84.0 (7.7) years, and 58.7% were 

female. Blacks were more likely than whites to have impairment in seven or more ADLs 

(83.7% vs 75.9%, respectively; P < .001) and a cognitive performance score of 6, signifying 

severe cognitive impairment (74.3% vs 53.1%, respectively; P < .001). Comorbidities 

differed between blacks and whites, with blacks being more likely than whites to have 

diabetes mellitus, type II (46.6% vs 29.4%; P < .001), renal failure (14.9% vs 9.1%; P 
< .001), stroke (35.6% vs 20.7%; P < .001), and cancer (5.3% vs 3.9%; P = .008). Whites 

were more likely than blacks to have a hip fracture (3.4% vs 1.2%; P < .001). Throughout 

the study period (not presented in Table 1), blacks were consistently more likely than whites 

to have a feeding tube (67.2% vs 34.5%; P < .001) and to be admitted to the ICU during 

their hospitalization (37.3% vs 27.5%; P < .001).

Temporal changes in the rates of IMV among black and white nursing home residents with 

advanced dementia between 2001 and 2014 can be seen in Figure 1A. Among white patients 

who were hospitalized, IMV use increased from 3.7% in 2001 to 12.1% in 2014 (P < .001). 

Over the same time period, IMV use among black patients who were hospitalized increased 

from 8.6% to 21.8% (P < .001), with a steeper growth rate beginning in 2005. Figure 1B 

displays mortality rates by IMV use and race. Mortality rates were high (Figure 1B) and did 

not differ significantly between black and white patients for either those who received IMV 

or those who did not. In multivariable analyses, blacks had higher odds of receiving IMV 

than whites in both the fixed-effects (within-hospital) model (adjusted odds ratio (AOR) = 
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1.34; 95% confidence interval (CI) = 1.29–1.39) and random-effects (between-hospital) 

model (AOR = 1.46; 95% CI = 1.40–1.51). Of variance in the probability of receiving IMV 

for the same individual, 24% was attributed to differences across hospitals (ρ = 0.24; P 
= .00).

DISCUSSION

As the U.S. population ages and becomes more diverse, research into potential inequities in 

dementia care is an area of increasing importance. Our findings demonstrate racial 

differences in the intensity of care for patients with advanced dementia, with a higher 

increase in the use of IMV over time for black patients compared with whites, a difference 

based, in part, on the hospitals where patients receive care. Our findings are concerning 

because receipt of intensive interventions in the setting of high mortality rates, where there is 

no apparent survival benefit associated with higher intensity, may confer unintended distress 

for patients with advanced dementia.

The association between minority race and greater intensity of care at the end of life has 

been well documented in other clinical contexts,5 and likely stems from a combination of 

patient/family (e.g., health literacy and trust), clinician (e.g., training in communication 

regarding goals of care and implicit bias), and health system–related factors (e.g., structural 

racism and payment structures).10–12,25,26 Although racial differences in patient preferences 

have been posited as a key factor,27 there is growing evidence that differences in preferences 

may reflect disparities in the quality of clinician-patient-family communication about goals 

of care.28–30 Whether the racial differences we observed reflect disparities in care is unclear 

in the absence of data on patient preferences regarding end-of-life care, whether goals-of-

care discussions occurred, and the quality of those discussions if they did occur. However, 

our finding that not only do racial differences in IMV use exist within the same hospital, but 

that these racial differences were also partly explained by hospital variability, suggests that 

system-level factors may be driving some level of disparities for these patients.

Our findings contrast with those of Mitchell et al.,13 who found decreased rates of feeding 

tube use in patients with advanced dementia, another invasive intervention with little benefit 

in this population, among both blacks and whites over a similar time period. It is possible 

that the widespread dissemination of evidence-based guidelines regarding the lack of clinical 

benefit associated with feeding tube use in the setting of advanced dementia helps to explain 

this trend. It is also possible that differences in incentives related to IMV use explain the 

contrasting trend we observed with use of IMV. Multiple recent studies15,20,21 show an 

increasing trend in IMV use among patients with advanced dementia in the United States, 

Canada, and Europe, as well as an association between higher availability of ICU beds and 

higher use of IMV.15 We previously found15 that persons with advanced dementia admitted 

to a hospital with an increase of 10 ICU beds during a 2-year period were 6% more likely to 

receive IMV. Our findings suggest that racial minorities may be at especially high risk for 

receiving intensive, nonbeneficial treatments of this kind as a result of the hospitals where 

they receive care.
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LIMITATIONS

Several limitations are worth noting. We were unable to evaluate the role of patient 

preferences, advance directives, or the presence and quality of clinician-patient-family 

communication about goals of care in driving the observed differences in IMV use. We also 

lacked data on other patient- and family-level factors that may influence decision-making 

about IMV, such as trust, health literacy, knowledge about palliative care and hospice, and 

religiosity. In addition, our findings focused on patients who had resided in a nursing facility 

before hospitalization, limiting generalizability to other populations.

CONCLUSION

Use of IMV in older adults with advanced dementia increased over the last decade at a 

higher rate for black patients than for whites, without an associated survival benefit. These 

findings are in contrast with the decreasing rates of other forms of high-intensity care, such 

as feeding tube use, noted over a similar period for both black and white patients with 

advanced dementia. Racial differences in use of IMV were partly explained by the hospitals 

where patients received care.
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Figure 1. 
Rates of invasive mechanical ventilation (IMV) and 1-year mortality for black and white 

patients with advanced dementia hospitalized for pneumonia or septicemia. (A) Percentage 

of patients who received IMV over time by race. (B) The 1-year mortality rates for those 

who received mechanical ventilation (“w MV”) compared with those who did not receive 

mechanical ventilation (“w/t MV”) by race.
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