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Abstract

Objectives—To describe emergency department (ED) utilization among long-stay nursing home 

residents with different levels of dementia severity.

Design—Retrospective cohort study.

Setting—Public Health System

Participants—Four thousand, four hundred and ninety-one older adults (age 65 and above) who 

were long-stay nursing home residents.

Measurements—Patient demographics, dementia severity, comorbidities, ED visits, ED 

disposition decisions, and discharge diagnoses.

Results—Forty-seven percent of all long stay nursing home residents experienced at least one 

transfer to the ED over the course of a year. At their first ED transfer, 36.4% of subjects were 

admitted to the hospital, while 63.1% who visited the ED were not. The median time to first ED 

visit for subjects with advanced stage dementia was 258 days, while it was 250 days for subjects 

with early to moderate stage dementia and 202 days for subjects with no dementia (p=0.0034). 

Multivariate proportional hazard modeling showed that age, race, number of comorbidities, 

number of hospitalizations in the year prior, and Do Not Resuscitate status all significantly 

influenced subjects’ time to first ED visit (p<0.05 for all). After accounting for these effects, 

dementia severity (p=0.66), years in nursing home before qualification (p=0.46), and gender 

(p=0.36) lost their significance.
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Conclusions—This study confirms high rates of transfer of long-stay nursing home residents, 

with nearly half of subjects experiencing at least one ED visit over the course of a year. While 

dementia severity is not a predictor of time to ED use in our analyses, other factors that influence 

ED use are readily identifiable. Nursing home providers should be aware of these factors when 

developing strategies that meet patients’ care goals and avoid transfer from the nursing home to 

the ED.

Introduction

Dementia currently affects an estimated 4.4 million older adults across North America.(1) 

Dementia care is expensive, with an estimated cost of $159 billion to $215 billion annually 

to provide formal and informal care services.(2) Though individuals with dementia live in 

and transition dynamically across the continuum, nursing homes remain a significant site for 

the provision of care and an important node for transitional care for this population.(3) A 

majority of nursing home residents have some degree of cognitive impairment.(4) Many 

transitions of nursing home residents to the emergency department (ED) are believed to be 

either unnecessary or preventable -- and they can be particularly burdensome for people with 

dementia. Due to the high costs and poor quality of care involved in unnecessary transfers, 

they have become a target of policymakers and a focus of a Centers for Medicare and 

Medicaid Services demonstration project.(5–8)

When nursing home residents with dementia transfer to the hospital for acute care, many of 

them will be seen first in the emergency department (ED). Most EDs are designed most 

efficiently to provide episodic and emergent care to patients. Nursing home residents have 

complex comorbidities that can challenge the busy ED provider trying to differentiate 

between acute and chronic illness in a patient during a time limited encounter. Likewise, the 

often chaotic emergency environment can be difficult for any patient with a health crisis to 

manage; it is exponentially more difficult to navigate for those with dementia. Persons with 

dementia may not be able to articulate their symptoms, participate in care planning, assist in 

care coordination, or even understand what is happening to them as they transition across 

sites of care. Indeed, dementia is a significant independent risk factor for several patient-

centered outcomes including hospital admission from the ED, return to the ED within 30 

days, and mortality after an ED visit.(9, 10) There is a progressive spectrum of cognitive 

impairment, ranging from mild cognitive impairment to advanced dementia. Though there is 

one study indicating that more severely cognitive impaired individuals may be less likely to 

utilize the ED than less cognitive impaired patients, the question of how dementia severity 

influences ED utilization among long-stay nursing home residents remains largely 

unanswered.(10, 11)

In this work, we describe ED utilization among long-stay nursing home residents with 

different levels of dementia severity. To accomplish this, we analyzed a merged dataset that 

members of our study team have used previously to investigate health care utilization among 

older adults.(9, 12–14) In our study, we evaluate for differences in disposition decisions and 

discharge diagnoses as well as in time to first ED visit for long-stay nursing home residents 

with varying dementia severities.
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Methods

Study Design and Data Source

This is an observational study based on existing data. For our analyses, we used a merged set 

of Medicare and Medicaid claims and resident-level minimum data set (MDS) files 

encompassing the years 1999 through 2009. Subjects were identified initially through 

records at Wishard Health Services (now Eskenazi Health Services), a large, public hospital 

system in Indianapolis, Indiana. Health service utilization data were captured across sites of 

care using Medicare and Medicaid claims. The Indiana University Institutional Review 

Board and the Centers for Medicare and Medicaid Privacy Board approved this study.

In our analyses, we were interested in annual rates and time to first ED use by long-stay 

nursing home residents stratified by the severity of their dementia. For study purposes, we 

defined a long-stay nursing home resident as a person aged 65 or older who accumulated 90 

or more consecutive days of nursing home residence between January 1, 1999 and 

December 31, 2008. Subjects qualified to join our study cohort if they were a long-stay 

nursing home resident between January 1, 2000 and December 31, 2008. We restricted our 

analysis of ED utilization to those ED visits that occurred between January 1, 2000 and 

December 31, 2009 in the first 365 days after a subject’s study qualification. We also 

examined subjects’ hospitalization and ED use in the year prior to their enrollment in the 

study.

Measures of Interest

Dementia severity was defined using data from the Cognitive Performance Scale (CPS) 

contained in the MDS assessment closest to each subject’s qualification as a long-stay 

resident. We defined residents having CPS scores of 0–1 as not demented, those having CPS 

scores of 2–4 as having mild to moderate dementia, and those having CPS scores of 5–6 as 

having severe dementia, consistent with prior work.(15) Consistent with our previous work, 

we calculated comorbid conditions using ICD-9 codes.(9, 12) These ICD-9 codes and 

conditions were as follows: arthritis (714.0 and 715.0), cancer (140.0–172.0 and 174.0–

239.0), coronary artery disease (410.0, 411.0, 412.0, 413.0, and 414.0), congestive heart 

failure (428.0 and 398.91), chronic obstructive pulmonary disease (491.0, 492.0, and 496.0), 

diabetes (250.0), hypertension (401.0), liver disease (570.0–573.0), renal disease (585.0), 

and stroke (433.1 and 434.1). These conditions were obtained from 1999 until the 

qualification date of each resident. Counts of activities of daily living impairments were 

calculated using data from the MDS assessment completed closest to study qualification. 

“Do not resuscitate” or “do not hospitalize” statuses were obtained from the MDS 

assessment completed closest to time of study qualification or carried forward if completed 

at an earlier MDS assessment. Discharge diagnoses were categorized using the Clinical 

Classification Software available through the Agency for Healthcare Research and Quality.

Statistical Analysis

The study data were analyzed in the following manner. First, our study subjects were divided 

into three dementia severity groups: those without dementia, those with early to moderate 

dementia, and those with advanced dementia. Descriptive demographic and health 
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characteristics, including comorbidities, were comparatively examined for these groups and 

their differences tested using one-way analysis of variance models (ANOVA) for continuous 

variables and chi-square tests for categorical variables. We calculated annual rates of ED use 

from the number of ED visits in the first 365 days after study enrollment (censored for 

death/nursing home discharge) among those subjects who entered this study in any given 

year. These rates were then standardized to each 1000 nursing home bed days. We obtained 

the 95% confidence intervals for the annual ED rates under the assumption that counts of ED 

visits followed a Poisson distribution. We compared the percentages of subjects with ED 

admissions within 365 days after qualification between the groups using chi-square tests. We 

compared disposition decisions for patients at the time of their first ED visit within 365 days 

using Fisher’s exact tests. We examined differences between diagnoses for patients who 

were discharged from the ED, first identifying the 10 most common discharge diagnoses 

among each dementia severity group, then examining those conditions that have been judged 

to be potentially avoidable among nursing home residents, and then looking at select 

conditions that had large differences in percentages between the three dementia severity 

groups. Fisher’s exact tests were also used to compare the dementia severity groups on these 

selected conditions. Cox proportional hazards regression models were used to compare the 

time from the study qualification to first ED visit between the dementia severity groups after 

adjusting for pre-specified covariates including subjects’ age, race, gender, number of 

comorbidities, number of hospitalizations in year prior to study qualification, years in 

nursing home until qualification, and DNR status. Subjects without an ED visit were 

censored at the minimum of 365 days, their date of death, or their NH discharge date 

following the qualification date. We examined the distributions of time to first ED visits in 

patients of different levels of dementia severity. Log-rank test was used to compare the time 

distributions of the three dementia severity groups. SAS version 9.4 was used for our 

analyses and p ≤ .05 was considered statistically significant.

Results

Table 1 shows the characteristics of the 4,491 long-stay nursing home residents who were 

identified and followed in this study. Among this population, the majority of residents had 

early to moderate stage dementia (70.9%), while smaller percentages of residents had either 

no dementia (21.5%) or advanced stage dementia (7.5%). Subjects with advanced dementia 

were older, more likely to be women, and more likely to be black than subjects with early to 

moderate stage or no dementia. Study subjects without dementia had the greatest number of 

comorbidities, while study subjects with advanced dementia had the least number of 

comorbidities. Subjects with advanced dementia had the highest number of ED visits in the 

year prior to study enrollment and also had the highest percentage of Do Not Resuscitate 

orders recorded.

Figure 1 displays the annual rates of ED use per 1000 nursing home bed days for patients 

who qualified for study inclusion during a given study year. Subjects enrolled in calendar 

year 2000 (21.8% of the sample) represent a mixture of patients: some who were long-stay 

residents who had already accumulated 90 days of nursing home residence by the beginning 

of that year and others who became new long-stay nursing home residents during that year. 

From 2001 through 2008, subjects were only enrolled in the study if they newly qualified as 
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long-stay nursing home residents. There appears to be a trend towards increasing ED visits 

over time with a rate of 4.0 ED visits per 1000 NH bed days in 2001 and a rate of 5.9 ED 

visits per 1000 NH bed days in 2008, though the upper 95% confidence intervals for these 

rates overlap.

Nearly half (47%) of all long stay nursing home residents experienced at least one transfer to 

the ED over the course of a year. There were not statistically significant differences in 

overall transfer rates by severity of dementia (p=0.50).

At subjects’ first ED transfer, 36.4% of subjects were admitted to the hospital, while 63.1% 

of subjects were not. The remaining 0.52% died. A higher percentage of persons with 

advanced stage dementia were discharged after an ED visit (69.8%) when compared to 

persons with early to moderate stage dementia (62.9%) and no dementia (61.0%), though 

this difference was not statistically significant (p=0.22). Among subjects who visited the ED, 

persons with advanced stage dementia were significantly more likely than persons with early 

to moderate stage or no dementia to receive a diagnosis of a urinary tract infection (p<0.05), 

while those with no dementia were significantly less likely than persons with early to 

moderate stage or advanced dementia to receive a diagnosis of an injury/poisoning (p<0.01) 

(see Table 2).

The median time to first ED visit for subjects with advanced stage dementia was 258 days, 

while it was 250 days for subjects with early to moderate stage dementia and 202 days for 

subjects with no dementia (p=0.0034). Table 3 shows the results from the Cox proportional 

hazards regression model for factors predicting time to first ED visit in the year after study 

qualification. In this model, age, race, number of comorbidities, number of hospitalizations 

in the year prior, and Do Not Resuscitate status all significantly influenced subjects’ time to 

first ED visit (p<0.05 for all), however, dementia severity (p=0.66), years in nursing home 

until qualification (p=0.46), and gender (p=0.36) did not.

Discussion

Our study confirms high rates of transfer of long-stay nursing home residents – nearly half 

experienced at least one ED visit over the course of a year with nearly two thirds being 

treated and discharged from the ED, which is consistent with earlier studies.(16–18) Many 

transfers of frail nursing home residents to the ED are thought to be avoidable–with optimal 

nursing home care, prevention practices, and appropriate advance care planning. Reducing 

ED transfers of nursing home residents will continue to be an important topic as health 

systems and nursing home providers transition to new payment models and change practices 

to prepare for new readmission metrics.(8, 19) As interventions are developed to reduce 

these transfers, a deeper understanding of the role of resident characteristics, such as degree 

of cognitive impairment, is needed to help with targeting approaches. In this study, degree of 

dementia severity was not associated either with likelihood to transfer to the ED or with 

having that transfer result in a hospitalization. Age, race, number of comorbidities, number 

of hospitalizations in the year prior to study entry, and Do Not Resuscitate status all 

influenced the time to first ED visit. These results help us both to understand patterns in ED 

transfer and disposition among long stay nursing home residents with and without dementia 
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and begin to identify potential targets for future work to address the acute care needs of this 

vulnerable population.

As dementia is a progressive illness that affects patients’ cognition, functional abilities, and 

health care utilization, it is not surprising to find that our subjects with advanced dementia 

were older, more functionally impaired, and more likely to have visited the ED in the 

previous year than patients with less severe or no cognitive impairment. The fact that long-

stay residents with advanced dementia had less comorbidity than subjects with early to 

moderate stage dementia was unexpected and may suggest that long-stay nursing home 

residents with advanced dementia are “survivors” who are healthy enough to have lived long 

enough to develop advanced dementia. Despite having fewer comorbidities, residents with 

advanced dementia transferred to the ED at similar rates compared with early to moderate 

dementia and no dementia. These findings suggest that other factors beyond comorbidity and 

dementia severity may influence ED use in this population. Residents with advanced 

dementia are less able to describe their symptoms and are challenging to assess when there 

is a change in status, which may increase their likelihood to be transferred to the ED for 

further work-up.

The disposition decisions and ED disposition diagnoses for these patients may provide us 

with some insight into the issue of “avoidability” of some of these transfers. Admission rates 

were similar for patients seeking care in the ED across dementia severities, with over 60% of 

patients being discharged from the ED after evaluation. ED visits may be burdensome 

particularly for residents with dementia, as they often involve invasive tests and procedures 

as well as transfer to an unfamiliar environment. It is important to examine whether high 

discharge rates from the ED, including over 70% of residents with advanced dementia, 

represent transfer episodes that could have been prevented with more robust assessment and 

management resources in the nursing home. Final diagnoses for subjects with advanced 

dementia did not differ significantly from the diagnoses for other subjects, apart from a 

slightly higher proportion of urinary tract infections and injury/poisonings. These findings 

suggest that patients with advanced dementia do not “need” admission any more frequently 

than patients with less severe or no dementia and also are not presenting with significantly 

different acute medical conditions than other subjects. The lower rate of admission among 

older adults with advanced dementia could also reflect that emergency providers are 

engaging patient surrogates in conversations around goals of care to develop treatment plans 

that avoid hospitalization.

Our data reveal a profound difference in time to first ED visit between patients with and 

without dementia. But for patients with dementia diagnoses, dementia severity does not have 

a significant effect on time to first ED over the course of a given year. In our Cox 

proportional hazard modeling, we found that age, race, number of comorbidities, number of 

hospitalizations, and do not resuscitate status influence patients’ time to first ED visit. 

Nursing home providers should be aware of these factors when developing strategies that 

meet patients’ care goals and avoid transfer from the facility to the ED.

From this work, we conclude that while dementia is associated with early ED visits, 

dementia severity does not have a significant influence on ED utilization, rate of admission 
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to the hospital from the ED, or time to first ED utilization among a population of long-stay 

nursing home residents. Given that a large prior study found that surrogates of nursing home 

residents with advanced dementia prefer care focused on comfort,(15) it is worth 

questioning why patients with advanced dementia have seemingly similar patterns of ED 

utilization as those patients with early to moderate dementia and no dementia. The fact that 

these patterns of ED use do not differ suggest possible opportunities for proactively defining 

goals of care, including limiting types of treatments if desired. This type of approach is the 

hallmark of a patient-centered care planning process and is an important component of some 

interventions that seek to decrease avoidable hospitalizations among long-stay nursing 

residents.(6, 20)

There are several limitations worth noting in this work. This cohort was drawn from one 

state and may not be representative of all long stay nursing home residents. Still, we have 

gathered information on a large cohort of patients and followed their care patterns over an 

extended period of time across settings. Information about resident or surrogate goals of care 

is not available in these datasets, beyond code status. These are important data that may 

influence the clinical decision to transfer a nursing home resident to the ED and are 

necessary to determine “appropriateness” and so should be a focus of a future investigation.

Given the expense to the health system and burden to the nursing home resident of ED 

transfers, there will be a continued focus on identifying and preventing avoidable transfers. 

Future work should continue to explore patient and provider factors associated with transfers 

that may be amenable to intervention, as well as use qualitative and quantitative methods to 

further define truly “avoidable” ED transfers.
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Figure 1. 
Annual Rates and Upper 95% Confidence Bounds for ED Use per thousand nursing home 

bed-days between 2000 and 2008.
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Table 3

Estimated Hazard Ratios from Cox Proportional Hazards Regression Model

Variable HR 95% CI p-value

Dementia Level-Overall . 0.6615

 Dementia (advanced stage) vs. No Cognitive Impairment 1.05 0.87 – 1.27 0.6165

 Dementia (early-moderate stage) vs. No Cognitive Impairment 0.98 0.87 – 1.09 0.6568

Age at Qualification (yrs) 0.98 0.98 – 0.99 <.0001

Female gender 1.05 0.95 – 1.15 0.3610

Race-Overall . 0.0061

 Black vs. White 1.13 1.03 – 1.24 0.0104

 Other vs. White 1.46 1.04 – 2.06 0.0294

Do Not Resuscitate Order 0.91 0.82–1.00 0.0488

Number of Years in Nursing Home Until Qualification 1.02 0.97 – 1.08 0.4642

Number of Hospitalizations in Year Prior to Qualification 1.29 1.24 – 1.35 <.0001

Number of Comorbidities 1.12 1.09 – 1.15 <.0001
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