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Abstract

Objectives: Persons living with dementia (PLWD), particularly those with higher levels of
functional impairment, are at increased risk of hospitalization and higher hospital-associated
health care costs. Our objective was to provide a nuanced description of reasons for
hospitalizations over a 12-month period among community living persons with dementia taking
part in a dementia care coordination study using caregiver-reported data and to describe how
reasons varied by disease stage.

Design: Retrospective descriptive analysis of pooled data from two concurrent studies of PLWD
receiving the MIND at Home dementia care coordination program.

Setting and Participants: 494 community-living PLWD with a family caregiver in the Greater
Baltimore and Central Maryland region, 2015-2019.

Methods: PLWD sociodemographic, clinical, functional, cognitive, and behavioral
characteristics were assessed during an in-home baseline visit. Caregiver-reported hospitalizations
and primary reasons for events were recorded every 4.5 months by research staff and by memory
care coordinators during program delivery for a 12-month period. Hospitalization event data were
subsequently reviewed, reconciled, and coded by a trained investigator.

Results: One hundred and seventy PLWD (34.4%) had at least one hospitalization within

12 months of enrollment, with 316 separate events. The most common primary reason for
hospitalization according to caregivers was infection (22.4%), falls (16.5%), and cardiovascular/
pulmonary (12.4%). Top reasons for hospitalization were falls among persons with mild and
moderate functional impairment (17.7% and 21.9% respectively) and infection among PLWD with
severe impairment (30.3%).
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Conclusions and Implications: Infections and falls were the most common caregiver-
reported reasons for hospitalization in PLWD receiving dementia care coordination. Reasons
for hospitalization varied based on severity of functional impairment. Greater understanding of
reasons for hospitalization among PLWD receiving dementia care management interventions,
from multiple important perspectives, may help programs more effectively address and prevent
hospitalization.

Brief summary:

Keywords

Infections and falls were the most common caregiver-reported causes of hospitalization in older
adults with dementia receiving care coordination. Causes of hospitalization varied by functional
impairment severity.

Hospitalization; Dementia; Care coordination

Introduction

Alzheimer’s disease and related dementias pose a significant burden on patients and
families, affecting an estimated 6.2 million Americans.! Dementia is associated with
greater healthcare utilization: persons living with dementia (PLWD) experience more
skilled nursing facility stays, all-cause hospitalizations, and emergency room use.2™* PLWD
are at particularly high risk for fall-related healthcare use and potentially preventable
admissions due to ambulatory care-sensitive conditions (e.g. congestive heart failure,
diabetes, pneumonia).3-> Once hospitalized, PLWD are also at increased risk for worse
hospitalization outcomes including longer lengths of stay, unnecessary interventions, and
functional decline;8 it is therefore important to understand the initial event that results in
hospitalization for community-dwelling PLWD. Functional impairment, a proxy for disease
stage, is a consistent and strong risk factor for hospitalization among PLWD.”: 8

Reducing hospitalizations in PLWD is an important patient-centered and public health
outcome. Healthy People 2030 specifically includes an aim to decrease the proportion of
preventable hospitalizations among PLWD with strategies including increased ambulatory
care and care coordination.® Several dementia care management interventions that

have improved other outcomes, such as nursing home placement, have had limited

success in addressing hospitalization.% 10 Understanding reasons for hospitalization in
PLWD is essential to preventing hospitalization though few studies have examined

this issue,11:12 and most have used administrative claims data, which provides a

singular, narrow perspective.311 Examining reasons for hospitalization from the caregiver’s
perspective provides a different, important perspective. Caregiver factors are associated
with hospitalization among PLWD,13 and caregivers are integral in their medical care

and support, monitoring symptoms, managing chronic diseases and medical visits, and
making decisions regarding need for urgent or hospital-level care. Caregiver perspectives
on hospitalization may provide key insight into more effective ways to target dementia care
coordination interventions.
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The objective of this study was to provide a description of caregiver-reported reasons

for hospitalization over a 12-month period among community living PLWD receiving the
Maximizing Independence (MIND) at Home dementia care coordination program and to
describe how reasons varied by functional impairment.

Study Design

This study included a pooled sample of 494 PLWD who received the MIND at Home
intervention4 (http://www.mindathome.org/) for up to 18 months through a randomized
controlled trial (RCT, PLWD randomized to the intervention arm)!® or a CMS Health Care
Innovation Award demonstration project.1® Participants in both the RCT and demonstration
project consisted of English-speaking patients diagnosed with all-cause dementia living
privately in the greater Baltimore, Maryland region with a reliable caregiver and without
end-stage disease (Supplementary Figure 1 displays participant flow diagram). The two
studies occurred simultaneously in Maryland from 2015 to 2019 and used nearly identical
assessments and home-based dementia care coordination interventions previously described
in detail.1>16 Primary outcomes were time to nursing home placement or death, with
secondary outcomes of unmet care needs, neuropsychiatric symptoms, quality of life,
caregiver burden, and healthcare costs. 1516 Both studies were approved and monitored

by the Johns Hopkins Medicine Institutional Review Board.

Following an initial baseline visit and needs assessment, intervention participants and their
study partner (usually their primary caregiver) received a comprehensive in-person home-
based needs assessment followed by individualized care planning and care coordination
led by a trained, non-clinical memory care coordinator. Care coordinators were integrated
into a collaborative interdisciplinary team that included registered nurses and geriatric
psychiatrists. Weekly case round meetings were held to review cases and provide clinical
support. Unmet needs and patient/family priorities guided protocolized, individualized care
planning, which included dementia education, direct care facilitation, referrals to services,
emotional support and informal coaching, and care monitoring. Participants and caregivers
had direct encounters, phone or in-person, with care coordinators every 30 days at a
minimum and averaged about 2.5 encounters per month. When indicated, video visits
were conducted with team clinicians. The intervention also facilitated communication with
primary care and specialty care providers.

Study procedures and measures

Study measurements were collected at scheduled timepoints (baseline, 4.5, 9, 13.5, and 18
months for the RCT; baseline, 9, and 18 months for the demonstration project) through self-
report by the study partner.1® Baseline data collected included demographic information,
medications, comorbidities, and measures of function (Psychogeriatric Dependency Rating
Scales [PGDRS-b] behavioral subscale), and cognition (Mini Mental State Examination
[MMSE]). The PGDRS-b subscale consists of 16 items on a 3-point scale for a maximum
score of 48; higher scores reflect worse mental and behavioral dysfunction and greater
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functional impairment.17-18 MMSE is measured out of 30 with higher scores reflecting
better cognitive function.1®

The MIND at Home studies defined Serious Adverse Events (SAE) as hospitalization,
long-term care placement, or death. Hospitalization, the focus of this study, was identified
either at the time of hospitalization by caregiver self-report to the memory care coordinator
or at scheduled assessment intervals, during which caregivers were asked whether any
hospitalizations had occurred in the interval between the current and last visit date. For each
SAE, the date of onset, cause, duration, discharge disposition, and a written narrative were
recorded by trained staff.1>

Data analysis

Results

From 316 hospitalization-related SAEs occurring among study participants, one rater (YL)
coded the reason for first hospitalization from baseline to 12-months for participants by
reviewing individual SAE forms. Forty-nine unique codes were initially generated from the
narrative description of the events leading up to the hospitalization. One primary cause

for each hospitalization was coded. The 49 initial codes were stepwise consolidated into
fifteen and then nine categories (Supplementary Table 1) based on clinical reasoning, prior
literature, incidence, and emerging data.? 3 11.12.20 A second rater (HA) independently
coded a randomly selected 10% of events into 15 categories with strong interrater reliability
with the codes generated by YL (kappa statistic 0.89 95% CI [0.78, 1.00]).

We first described reasons for hospitalization for the entire cohort and then based on
dementia severity, using tertiles of the PGDRS-b score as a marker of dementia severity.
The resulting PGDRS-b tertiles, including all intervention participants regardless of
hospitalization, were mildly-impaired (PGDRS-b 0-5, n=175, 35.3%), moderately-impaired
(PGDRS-b 6-14, n=152, 30.6%), and severely-impaired (PGDRS-b 15-35, n=145, 29.2%)
for this study. PGDRS-b was selected over MMSE as the proxy for dementia severity
because it was the strongest and most consistent predictor of hospitalization in multivariable
logistic regression models examining any hospitalization in this cohort. Participants mildly-
impaired by PGDRS score had mean MMSE score of 21, moderately-impaired participants
had mean MMSE 18, and severely-impaired participants had mean MMSE 13.

In addition to qualitative analysis, we examined characteristics of the cohort by whether or
not they experienced a hospitalization over 12 months using chi-square or t-tests. We used
p<0.05 to represent statistical significance. Statistical analyses were conducted using Stata v.
15.1 (Stata Corp, College Station, TX).

Among 494 PLWD who received MIND at Home, 170 (34.4%) reported at least one
hospitalization within the first 12 months of enroliment. Table 1 displays participant
characteristics by hospitalization status. The mean age overall was 80.4 years (SD 9.7) and
70.5% were female. Participants who were hospitalized were older than the non-hospitalized
group. Hospitalized participants took more routine medications at baseline and had

more baseline medical comorbidities, though only cardiovascular disease was statistically
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significant. Baseline PGDRS-b score was significantly associated with hospitalization
(p<0.001), with mean score of 13.2 for hospitalized versus 9.7 for those not hospitalized.

Reasons for first hospitalization within 12 months are shown in Figure 1. The most common
reason was infection, reported in 22.4% of hospitalized participants. The most common
subset of infection was urinary tract infection (UTI), cited 18 out of 44 times. Pneumonia
accounted for 12/44; less common causes of infection included cellulitis and viral/influenza.
Falls ranked second (16.5%) overall, cardiovascular/pulmonary reasons third (12.4%),

and behavioral/functional impairment, largely consisting of behavioral or neuropsychiatric
symptoms, accounted for 11.8% of hospitalizations.

Figure 2 displays each reason for hospitalization stratified by functional impairment tertile.
Among the 170 hospitalized participants, 44 (25.9%) were in the mildly-impaired tertile,
55 (32.4%) in the moderate, and 64 (37.6%) in the severe. The severely-impaired group
accounted for the largest proportions of hospitalizations for infection and dehydration/
syncope (52.2% and 48.1% respectively). Mild/moderately-impaired participants made

up larger proportions of hospitalizations for behavioral/functional impairments and

falls. Mildly-impaired participants disproportionately experienced surgical or neurological
hospitalizations though these were less common causes overall.

Among mildly-impaired participants, the most common reason for hospitalization

was fall (17.7%). Other common reasons for hospitalization in this group included
functional/behavioral impairments or cardiovascular/pulmonary, accounting for 14.5% of
hospitalizations each, and infections, accounting for 12.9% of hospitalizations. Moderately-
impaired participants were most likely to be hospitalized for falls (21.9%), miscellaneous
—pain, renal, and unknown/unclear causes (16.4%), and cardiovascular/pulmonary and
functional/behavioral impairments (15.1%). Among severely-impaired participants, infection
was the most common reason for hospitalization (30.3%), followed by gastrointestinal
(15.8%) and falls (10.5%).

Discussion

Approximately one third of PLWD receiving a dementia care coordination intervention
(MIND at Home) were hospitalized over 12 months. Infection and falls were the most
common caregiver-reported causes of hospitalization. Hospitalizations due to reported
cardiovascular/pulmonary problems and behavioral impairment were also common. These
results are significant as some hospitalizations within these categories are likely preventable.
Further, identifying differences in reasons for hospitalization by severity of dementia may
facilitate targeted interventions to prevent hospitalization.

Infection was common overall, but most common among PLWD with the greatest functional
impairment. Training caregivers to monitor for signs of infection among PLWD who

may have difficulty communicating is one potential strategy to prevent hospitalization.

UTI accounted for almost half of all infections leading to hospitalization, notable given
concurrent concerns of overtreatment of asymptomatic and nonspecific bacteriuria in

older adults.2! For PLWD admitted for dehydration/syncope, about half (48.1%) were
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in the severely-impaired group. Signs of dehydration may be unrecognized especially in
severely-impaired PLWD requiring significant assistance to maintain hydration. In this

area, caregiver training could also be beneficial. In severely-impaired PLWD at risk of
infection and dehydration, proactively addressing goals of care can prevent hospitalization if
hospitalization is not consistent with patient values.

Results pertaining to falls, behavioral impairment, and surgery are also notable. Falls

often rank as the top reason for hospitalization for PLWD in other studies.11: 1220 |

this study, falls were also found to be common causes of hospitalization for PLWD
particularly for mild to moderately-impaired individuals. This finding may reflect that these
populations have increased activity compared to those severely-impaired but with gait or
balance impairment. Indeed, emerging research shows that dementia is associated with gait
impairment and fall risk.22 At the same time, studies also show that exercise or balance
training programs improve gait stability in PLWD.23 24 Mild to moderately-impaired
PLWD also accounted for about 80% of hospitalizations for behavioral impairment. Careful
evaluation of neuropsychiatric symptoms and access to appropriate non-pharmacologic and
pharmacologic treatment is important in these groups. Hospitalization for surgery decreased
with increasing functional impairment. This finding suggests that risks versus benefits of
surgery are being appropriately weighed in persons with moderate to severe impairment.

Studies of hospitalization in other cohorts of PLWD using administrative claims or

medical records have reported similar findings for the top causes: neuropsychiatric, falls,
infections, cardiovascular, and GI.3: 11. 12, 20, 25 Thjs study adds to existing literature

by considering caregiver reported perspectives on causes of hospitalization as well as
presenting the data in the context of functional impairment. Caregiver perspectives are
important to understanding the context in which hospitalization occurred. Though novel in
studying hospitalization in PLWD, caregiver report has been used in the study of healthcare
utilization events2® and reasons for institutionalization in dementia.2’ Self or caregiver
report has also been used in conditions such as heart failure28 and stroke?? and patient-
reported reasons for hospitalization has shown concordance with medical records in younger
populations.39 Focusing on preventing specific types of hospitalization, while considering
risk depending on level of impairment, may allow interventions to more successfully
address hospitalizations. Hospitalization information gathered from MIND at Home and
other dementia care intervention studies should be further analyzed to promote innovative
intervention strategies to prevent hospitalizations among PLWD.

Study limitations include lack of medical records to validate the clinical diagnoses for
hospitalization. We relied on caregiver report to capture the reason for hospitalization.
While this approach offers novel insights as the caregiver often initiates the path to
hospitalization, there is the possibility of incorrectly or incompletely identifying the reason
for hospitalization without medical records. Future research that links caregiver-reported
perspectives on hospitalizations with medical record or, ideally, clinician perspectives is
an important next step to build upon this study. Fully understanding preventability of
hospitalizations will require both caregiver and clinician perspectives.3! Hospitalization
frequency is similar to other studies32 but there is possibility of missed hospitalizations
despite self-reporting and frequent scheduled visits and assessments. Lastly, our findings
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directly apply only to PLWD with a caregiver receiving care coordination services, limiting
generalizability. Given increasing efforts to test and implement dementia care interventions,
it is important to have nuanced understanding of rates and reasons for hospitalizations within
intervention cohorts. Given the limited scope of this analysis, we cannot draw conclusions
as to whether intervention recipients had differential rates or reasons for hospitalizations
compared to PLWD in other community-based cohorts, particularly those not receiving care
coordination. Further research is warranted to determine whether and how dementia care
coordination affects hospitalization.

Conclusions and Implications

In this large community-based cohort of PLWD who received dementia care coordination,
infections, falls, cardiovascular/pulmonary problems, and functional/behavioral impairments
were the most common caregiver-reported causes of hospitalization. Reasons for
hospitalization varied by severity of dementia. Evidence-based care management approaches
and interventions that target these specific complications or illnesses may reduce
hospitalizations in a vulnerable population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Reason for first hospitalization among persons living with dementia receiving MIND at
Home intervention.

Reasons for hospitalization over 12 months shown as percent of all hospitalizations among
intervention participants.
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Figure 2. Proportion of hospitalization type, by severity of functional impairment, in persons
living with dementia receiving MIND at Home intervention.

Proportion of each type of hospitalization by functional impairment severity is shown.
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Table 1.

Baseline characteristics of persons living with dementia receiving the MIND at Home intervention

Overall intervention  Hospitalized  Not hospitalized p-value

(N=494) (N=170) (N=324)

Age, mean (SD) 80.4 (9.7) 81.7(10.0)  79.8(9.5) 0.04
Female, N (%) 348 (70.5) 104 (61.2) 244 (75.3) 0.001
White, N (%) 195 (39.6) 69 (40.6) 126 (39.0) 0.73
Living with caregiver, N (%) 384 (77.9) 132 (77.7) 252 (78.0) 0.93
Education, years, mean (SD) 11.9 (3.8) 11.9 (3.6) 12.0 (4.0) 0.85
Dementia-related medication use

Cholinesterase inhibitors 144 (29.2) 41 (24.1) 103 (31.8) 0.08

Memantine 96 (19.4) 29 (17.1) 67 (20.7) 0.33

Antidepressants 180 (36.4) 54 (31.8) 126 (38.9) 0.12

Antipsychotics 48 (9.7) 21 (12.4) 27 (8.3) 0.15

Benzodiazepines 35(7.1) 14 (8.2) 21 (6.5) 0.47
Routine medications, mean (SD) 8.4 (4.3) 8.9 (4.5) 8.2(4.2) 0.08
Cardiovascular disease, N (%) * 394 (79.8) 145(85.3) 249 (76.9) 0.03
Pulmonary disease, N (%) 50 (10.1) 19 (11.2) 31 (9.6) 0.57
Endocrine disease, N (%) 7 227 (46.0) 83 (48.8) 144 (44.4) 0.35
Other neurologic disease, N (%) § 123 (24.9) 50(29.4) 73(225) 0.09
Prior falls with injury 169 (34.2) 64 (37.7) 105 (32.4) 0.24
PGDRS-b score, mean (SD) 10.9 (8.8) 13.2 (9.3) 9.7 (8.3) <0.001

PGDRS 0-5, N (%) 175 (37.2) 44 (27.0) 131 (42.5) 0.001

PGDRS 6-14, N (%) 152 (32.3) 55 (33.7) 97 (31.5)

PGDRS 15-35, N (%) 144 (30.6) 64 (39.3) 80 (26.0)
>1 hospitalization in prior year, N (%) 186 (37.7) 73 (42.9) 113 (34.9) 0.08
MMSE score, mean (SD) 17.3(7.6) 16.5 (7.6) 17.7 (7.5) 0.09

*
Includes history of myocardial infarction, atrial fibrillation, angioplasty, cardiac bypass surgery, pacemaker, congestive heart failure, hypertension,
hypercholesterolemia

flncludes history of chronic obstructive pulmonary diseases
’tlncludes history of diabetes, vitamin B12 deficiency, thyroid disease

§Inc|udes history of stroke, transient ischemic attack, Parkinson’s disease, other Parkinsonian disorder, seizure, traumatic brain injury

SD=Standard Deviation; PGDRS-b=Psychogeriatric Dependency Ratings Behavior Subscale; MMSE=Mini-Mental State Exam
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