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Abstract
Objectives—To describe diagnoses and factors associated with hospital transfer among nursing
home (NH) residents with advanced dementia.

Design—Prospective cohort study.

Setting—22 Boston-area NHs.

Participants—323 NH residents with advanced dementia.

Measurements—Data were collected quarterly for up to 18 months. Data regarding transfers
included: hospitalization or emergency department (ED) visit, diagnosis and duration of inpatient
admission. The occurrence of any acute medical event (pneumonia, febrile episode or other acute
illness) in the prior 90 days was obtained quarterly. Logistic regression conducted at the level of
the acute medical event identified characteristics associated with hospital transfer.

Results—The entire cohort experienced74 hospitalizations and 60 ED visits. Suspected
infections were the most common reason for hospitalization (44/74, [59%]), most frequently
attributable to a respiratory source (30/74, [41%]). Feeding tube-related complications accounted
for 47% of ED visits. In adjusted analysis conducted among acute medical events, younger
resident age, the event type (pneumonia or other event vs. febrile episode), chronic obstructive
pulmonary disease and the lack of a DNH order (adjusted odds ratio 5.22, 95% CI 2.31-11.79)
were associated with hospital transfer.

Conclusion—The majority of hospitalizations among NH residents with advanced dementia
were due to infections, and thus, were potentially avoidable, as infections are often treatable in the
NH setting. Feeding tube-related complications accounted for almost half of all ED visits,
representing a common but under-recognized burden of this intervention. Advance care planning
in the form of a DNH order was the only identified modifiable factor associated with avoiding
hospitalization.
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Introduction
The majority of end-of-life care for patients with dementia is provided in the nursing home
(NH).1 NH residents with advanced dementia are at high risk of hospital transfer due to the
frequency of acute illness, particularly infections.2 The benefit of hospital transfers among
patients with advanced dementia is unclear, due to the fact that hospitalizations are costly,3-5

associated with burdensome interventions,6-7 and may impair family member well-being.8

Furthermore, many hospitalizations for NH residents with dementia may be avoidable, since
NH care is as effective as hospital care for the treatment of many common conditions such
as pneumonia.9 Lastly, for the majority of patients with advanced dementia, comfort is the
goal of care,2 which is seldom consistent with hospitalization.

Approximately 25% of NH residents with advanced dementia will have a hospital transfer in
the last six months of life.10 In this population, hospitalizations account for 30% of
Medicare expenditures, with an additional 10% attributable to skilled nursing facility care
post-hospitalization.5 Due to pressures from health care reform to reduce both overall
expenditures and hospital readmissions among Medicare beneficiaries, it is important to
understand the diagnoses and factors associated with hospital transfers in this population,
which are currently not well described.

This study utilizes a prospective cohort of NH residents with advanced dementia to examine
the primary diagnoses associated with hospital transfer (hospitalization or emergency
department [ED] visit), and the frequency and predictors of hospital transfer in the setting of
acute illness.

Methods
Study Population

Participants were from the Choices, Attitudes and Strategies for Care of Advanced Dementia
at the End-of-Life (CASCADE) study, a prospective cohort study of NH residents with
advanced dementia and their health care proxies (HCPs).2 Residents were from 22 NHs
within 60 miles of Boston having at least 60 beds. Eligibility criteria were: 1) age > 60; 2)
dementia (any type); and 3) Global Deterioration Scale (GDS)11 score of 7 (cannot
recognize family, minimal verbal communication, total functional dependence, incontinence
of urine and stool, inability to ambulate independently). Residents in skilled nursing
facilities or subacute care were not eligible for the study. Residents had to have a HCP who
could provide informed consent and communicate in English. The institutional review board
of Hebrew SeniorLife approved this study.

Data Collection
Resident assessments were conducted at baseline and quarterly using medical record
reviews, nurse interviews and clinical examinations. HCP data were obtained at baseline and
quarterly by telephone interviews. Resident and HCPs were followed for 18 months or until
resident death. After a resident died, a chart review and a nurse interview were conducted
within 14 days.
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Hospital Transfers and Acute Medical Events
At each quarterly assessment, the occurrence of any hospital transfer (hospitalization or
emergency department [ED] visit) in the prior 90 days was ascertained. For these analyses,
ED visits and hospitalizations were mutually exclusive, with ED visits defined as those not
resulting in hospitalization. Any ED transfer resulting in hospital admission was defined as a
hospitalization. Hospitalization data included the length of stay and the primary diagnosis
leading to admission (abstracted from the hospital discharge summary by research
assistants). ED visit data included the primary diagnosis for the visit.

At each quarterly assessment, the occurrence of an acute medical event since the last
assessment was also obtained from the medical chart. These events were categorized as
pneumonia, febrile episode or other acute illnesses. Other acute illnesses included any new
medical condition that had the potential to lead to a clinically significant change in health
status (e.g., seizure, bone fracture, myocardial infarction, stroke, or gastrointestinal bleed).
For each acute medical event, information was obtained as to whether a treatment discussion
with the HCP was documented in the medical record and whether the event resulted in a
hospital transfer.

Resident and HCP Characteristics
Resident variables ascertained at baseline included age, gender, race (white vs. other), length
of NH stay, residence on a special care dementia unit, and any chronic illness likely to cause
hospital transfer (coronary artery disease, congestive heart failure or chronic obstructive
pulmonary disease). Resident variables obtained at quarterly assessments included:
functional status as measured by the Bedford Alzheimer's Nursing Severity Subscale12

(BANS-S) (range 7-28, higher scores indicate greater disability); presence of a feeding tube;
presence of a do not hospitalize (DNH) order; and whether or not the resident was receiving
hospice care.

Baseline HCP variables included age, gender, relationship to resident (child vs. other),
whether the HCP's stated goal of care was comfort (versus life prolongation) and whether
the HCP felt they understood the complications of advanced dementia. All continuous
variables were dichotomized at their median values for ease of presentation.

Analysis
Descriptive statistics of all variables were conducted using frequencies to describe
categorical variables and mean with standard deviations to describe continuous variables.
Hospital transfers were described using data from the entire sample of 323 residents. Next,
logistic regression was used to examine the unadjusted and adjusted associations between
resident, HCP and event characteristics (independent variables) with whether or not a
hospital transfer occurred for that event (i.e., the event was the unit of the analysis). This
analysis was conducted only among those assessments where an acute medical event
occurred, and thus, the opportunity for a hospital transfer arose. For time-varying
independent variables (DNH order, BANS score, hospice referral and presence of a feeding
tube), values were used from the quarterly assessment prior to that during which the acute
medical event occurred. Static independent variables (e.g., age, gender) were brought
forward from the baseline assessment. Independent variables associated at the level of p<0.1
with hospital transfer in unadjusted analyses were included in the multivariable model,
which was adjusted for repeated measures at the individual level using robust standard error
estimates.13-14 Odds ratios (ORs) and 95% confidence intervals (CIs) were generated from
the logistic regression models. Statistical analyses were performed using STATA SE version
10.0 (STATA Corporation, College Station, TX).
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Results
Characteristics of residents and hospital transfers

There were 323 NH residents followed in the CASCADE study. The mean age was 85.3
years, 85.4% were female and 89.5% were white (the distribution of resident characteristics
presented in Table 1 differ slightly as the unit of analysis was the acute medical event).
Among these 323 residents, 52/323 (16%) were hospitalized at least once and 32/323 (10%)
had at least one ED visit (previously reported15). Overall there were 74 hospitalizations and
60 ED visits during the follow-up period. The diagnoses associated with hospital transfers
are displayed in the Figure. Suspected infections were the most common reason for
hospitalization (44/74, [59%]), most frequently attributable to a respiratory source (30/74,
[41%]). Gastrointestinal bleeds were the second most common cause of hospitalization
(6/74, [8%]), followed by respiratory distress (5/74, [7%]), fracture (4/74, [5%]), congestive
heart failure (2/74, [3%]), and other single occurrence diagnoses (13/74, [18%]). The
median hospital length of stay was 4.5 days (range 1- 25). Feeding tube-related
complications (e.g., dislodgement, blockages) were the most common cause of ED visits,
accounting for 28/60 (47%) of all visits. The second most common cause for an ED visit
was evaluation after a fall (8/60, [13%]), followed by urogenital infections (5/60, [8%]), skin
infections (4/60, [7%]), gastrointestinal infections (4/60, [7%]), respiratory infections (3/60,
[5%]), fractures (2/60, [3%]), and other single occurrence diagnoses (6/60, [10%]).

Predictors of hospital transfer after acute medical event
There were 610 acute medical events (225 pneumonias, 343 febrile episodes and 42 other
events), which occurred among 237 residents. Seizures accounted for 14 of the 42 other
events (33%), gastrointestinal bleeding for 11 (26%), hip fractures for 3 (7%), other bone
fractures for 4 (10%), stroke for 3 (7%), pulmonary embolus for 1 (2%), myocardial
infarction for 1 (2%), and other events for 5 (12%). Among all assessments where an acute
medical event occurred, 67/610 (11%) resulted in a hospital transfer. Table 1 displays the
association between resident, HCP and event characteristics and whether or not the resident
was transferred to the hospital for the acute medical event. In unadjusted analysis, resident
characteristics associated with being transferred to the hospital at a p value <0.1 included:
younger age, male gender, non-white race, not being on a special care unit, presence of a
feeding tube, lack of DNH order, and having chronic obstructive pulmonary disease.
Younger HCP age and event type were also associated with hospital transfer in the
unadjusted analysis. Pneumonia and other acute medical events were more likely than
febrile episodes to result in hospital transfer. In adjusted analysis, younger resident age, the
event type, presence of chronic obstructive pulmonary disease and the lack of a DNH order
were associated with a greater likelihood of hospital transfer.

Discussion
This study examines hospital transfers among a cohort of NH residents with advanced
dementia. Overall, 16% of residents were hospitalized and 10% visited the ED over the 18
month period. Although the rates of hospital transfer were modest, the majority of
hospitalizations were potentially avoidable, as 59% were due to infections that may be
treatable in the NH setting. Feeding tube-related complications accounted for almost half of
all ED visits, representing a significant but unrecognized burden associated with this
intervention. The presence of a DNH order was the only modifiable factor independently
associated with a reduced likelihood of hospitalization for an acute illness.

Ideally, the decision to hospitalize a NH resident with advanced dementia should be guided
by the overall goals of care. For the majority of patients where the goal is comfort (96%),15
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hospitalization is unlikely to be consistent with that goal except for rare events, such as a hip
fracture. For the minority of residents where life prolongation is the goal, hospitalization
may make sense, although most acute illnesses observed in our cohort can be potentially
treated with the same efficacy in the NH setting at lower cost and with less disruption to
patients and families. For example, prior research shows that hospitalization for NH
residents with pneumonia does not improve functional status or survival when compared to
those treated on-site.9, 16

Hospital transfers in this patient population can be anxiety provoking, due to the stress of
unfamiliar surroundings and medical personnel, and the likelihood of invasive testing.
Hospital transfers have been shown to also be distressing to families,8 and increase the risk
of delirium.17 Once hospitalized, patients with dementia are at greater risk than others of
receiving burdensome interventions such as intravenous lines and restraints.7 Furthermore,
care transitions between hospital and NH place patients at risk of medical errors and adverse
drug events.18-20 Finally, hospitals are a key site of medical decision-making although the
conditions for decision-making may be suboptimal due to the discontinuity of care,
unfamiliar providers and pressures for timely discharge. For example, among patients with
advanced dementia, 68% of feeding tubes, which are of questionable benefit in this
population,21 are placed during an acute hospitalization.22 It is notable that although only
8% of the CASCADE cohort had a feeding tube, feeding tube complications were the most
common reason for ED visits. This observation underscores the need to communicate this
previously undescribed burden of tube-feeding to families considering this intervention for
their loved ones with advanced dementia.

Our results indicate that DNH orders were the only modifiable factor associated with lower
likelihood of hospital transfer. Because decisions regarding hospitalization are common in
this population, advance care planning for NH patients with dementia should include
periodic discussions that identify the primary goals of care and consideration of whether or
not a hospitalization would be consistent with goal for anticipated complications (e.g.,
pneumonia). As such, avoiding unnecessary or undesired hospitalizations using advance
directives such as DNH orders has the potential to prevent a potentially burdensome
experience for residents and families, and at the same time lower Medicare expenditures.5

Our results should be interpreted in light of several limitations. The CASCADE study was
limited to the Boston area and a mostly white and well-educated cohort, which may limit the
generalizability of our findings. However, the facility and resident characteristics are
comparable to similar cohorts nationwide.23 Data regarding acute illness and hospital
transfers was obtained from chart reviews and may contain inaccuracies, and although we
sought to identify factors associated with hospital transfer after acute medical events, our
characterization of such events was limited to pneumonia, febrile episode and acute illness.
Although the prevalence of DNH orders was high in our population, we expect the
relationship between DNH orders and transfers to be generalizable to other populations.
Finally, due to limitations of the size of our cohort, we may have been unable to determine
associations due to lack of power, and we were unable to account for facility level
characteristics which may have affected transfers.

Reducing unnecessary or burdensome hospital transfers is an important goal for patients,
their families and for reducing health care expenditures. Our study found that the majority of
hospital transfers were for conditions potentially treatable in the NH setting, and that feeding
tubes were associated with high rates ED visits. These results highlight the importance of
advance care planning, in order to determine overall goals of care and to potentially align
these goals with plans for acute care treatment such as DNH orders.
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Figure 1.
Diagnoses leading to hospital admissions (Panel A, n= 74 hospitalizations) and emergency
department visits (Panel B, n = 60 visits) among nursing home residents with advanced
dementia
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