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Abstract

BACKGROUND/OBJECTIVES: Dementia is associated with higher healthcare expenditures, in
large part due to increased hospitalization rates relative to patients without dementia. Data on
contemporary trends in the incidence and outcomes of potentially preventable hospitalizations of
patients with dementia are lacking.

DESIGN: Retrospective cohort study using the National Inpatient Sample from 2012 to 2016.
SETTING: U.S. acute care hospitals.

PARTICIPANTS: A total of 1,843,632 unique hospitalizations of older adults (aged =65 years)
with diagnosed dementia.

MEASUREMENTS: Annual trends in the incidence of hospitalizations for all causes and for
potentially preventable conditions including acute ambulatory care sensitive conditions (ACSCs),
chronic ACSCs, and injuries. In-hospital outcomes including mortality, discharge disposition, and
hospital costs.

RESULTS: The survey weighted sample represented an estimated 9.27 million hospitalizations
for patients with diagnosed dementia (mean [standard deviation] age = 82.6 [6.7] years; 61.4%
female). In total, 3.72 million hospitalizations were for potentially preventable conditions (40.1%),
2.07 million for acute ACSCs, .76 million for chronic ACSCs, and .89 million for injuries.
Between 2012 and 2016, the incidence of all-cause hospitalizations declined from 1.87 million to
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1.85 million per year (P=.04) while the incidence of potentially preventable hospitalizations
increased from .75 million to .87 million per year (P < .001), driven by an increased number of
hospitalizations of community-dwelling older adults. Among patients with dementia hospitalized
for potentially preventable conditions, inpatient mortality declined from 6.4% to 6.1% (£ < .001),
inflation-adjusted median costs increased from $7,319 to $7,543 (P < .001), and total annual costs
increased from $7.4 to $9.3 billion. Although 86.0% of hospitalized patients were admitted from
the community, only 32.7% were discharged to the community.

CONCLUSION: The number of potentially preventable hospitalizations of older adults with
dementia is increasing, driven by hospitalizations of community-dwelling older adults. Improved
strategies for early detection and goal-directed treatment of potentially preventable conditions in
patients with dementia are urgently needed.
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Nearly 1 in 7 U.S. adults aged 70 and older has dementia, resulting in substantial healthcare
utilization, individual financial burden, and health system costs.! Increased rates of
hospitalizations among older adults with diagnosed dementia? are the leading contributor
to higher Medicare expenditures compared with those without dementia.’> Beyond the acute
illness, hospitalization poses substantial risks to older adults with dementia: functional
decline, delirium, and other iatrogenic complications.68 Once discharged, older adults then
encounter a period of heightened susceptibility to disease, adverse events, and
rehospitalization.19 Thus reducing unnecessary hospitalizations is a crucial step toward
improving patient-centered care and clinical outcomes for older adults with dementia.

Potentially preventable hospitalizations include ambulatory care sensitive conditions
(ACSCs) and injuries. ACSCs include acute and chronic conditions for which high-quality
ambulatory care may prevent the need for hospitalization.11-13 For acute conditions, such as
pneumonia and urinary tract infections (UTIs), early outpatient detection and management
may reduce the severity of illness, preventing the need for hospitalization. For chronic
conditions, such as congestive heart failure and chronic obstructive pulmonary disease
(COPD), optimal outpatient care may reduce the occurrence of exacerbations requiring
hospital care. Injuries include trauma from falls and other accidents, as well as inadvertent
medication poisonings. For traumatic injuries, prevention efforts have focused on balance,
gait, and home safety evaluations as well as the use of bisphosphonates in patients with
osteoporosis to mitigate the risk of traumatic injuries. Efforts to increase awareness of safe
prescribing practices have sought to reduce accidental poisonings and adverse drug events.

Reducing preventable hospitalizations of older adults with dementia is a stated objective of
Healthy People 2020. Over the past decade, multiple national programs broadly targeting
potentially preventable hospitalizations have been introduced. Injury prevention efforts have
been led by the Centers for Disease Control and Prevention through programs such as
Stopping Elderly Accidents, Deaths, and Injuries (STEADI) introduced in 2013.14 As part of
the Affordable Care Act (ACA), the Centers for Medicare & Medicaid Services (CMS)
launched several health policy initiatives targeted at reducing preventable hospitalizations
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including the Hospital Readmissions Reduction Program1 and Initiative to Reduce
Avoidable Hospitalizations among Nursing Facility Residents.16-18 However, despite the
unique challenges in communication and care coordination faced by older adults with
dementia, no national policy or programmatic initiatives have focused specifically on
reducing preventable hospitalizations in this population, most of whom reside at home.

To inform the development of initiatives to reduce potentially preventable hospitalization of
older adults with dementia, contemporary data on the incidence and clinical outcomes of
hospitalizations are needed. However, prior studies of hospitalized patients with
demential®-22 predate the ACA and related policy initiatives that have significantly
impacted hospitalization trends.12:23 To address this gap, the present study uses nationally
representative hospital discharge data from 2012 to 2016 to examine national trends in all-
cause and potentially preventable hospitalizations of older adults with diagnosed dementia.
Given recent evidence documenting a decline in hospital transfers among nursing home
residents,16-18 we further examined hospitalization trends by older adults’ residence before
hospitalization.

METHODS

Data Sources

We performed a retrospective cohort study of hospitalized older adults with a diagnosis of
dementia using the National Inpatient Sample (NIS). The NIS contains patient discharge-
level administrative data drawn from the 47 states participating in the Agency for Healthcare
Research and Quality’s (AHRQ) Healthcare Cost and Utilization Project state inpatient
databases and approximates a 20% stratified sample of all discharges from community
hospitals in the United States. We examined all hospitalizations for which patients were
discharged from January 1, 2012, through December 31, 2016.

Study Population

Outcomes

We identified all hospitalizations for adults aged 65 and older with a diagnosis of dementia
based on the presence of one or more International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) and International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision (ICD-10-CM) discharge diagnosis
codes. Diagnosis codes used to identify dementia were based on a modified version of the
chronic condition data warehouse (CCW) algorithm for Alzheimer’s Disease and Related
Disorders (Supplementary Table S1).24 We made the following modifications to the CCW
algorithm: (1) we added a diagnosis of dementia with Lewy bodies that is not included in the
CCW algorithm, and (2) we excluded certain diagnoses from the CCW algorithm that are
not specific to dementia (e.g., delirium, hydrocephalus, and age-related physical debility).

We first assessed the annual incidence of hospitalizations for all causes and for potentially
preventable conditions. The latter included injuries, acute ACSCs, and chronic ACSCs.
Hospitalizations for injuries were defined by the principal discharge diagnosis using AHRQ
Clinical Classification Software categories (multilevel category 16: injuries and poisonings)
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and included fractures, other traumatic injuries (e.g., dislocations and traumatic brain
injury), poisonings, and other injuries (e.g., choking and hypothermia).2526 ACSCs were
defined based on AHRQ prevention quality indicators and in accordance with prior studies.
18,21.28 Chronic ACSCs included hypertension, congestive heart failure, diabetes and related
complications, and COPD/asthma.2’ Acute ACSCs included community-acquired
pneumonia, UTI, dehydration, and sepsis.

We next examined national trends in all-cause hospitalizations and hospitalizations for
potentially preventable conditions, overall and by admission source. Multiple recent national
health policy interventions have sought to reduce hospital transfers from nursing homes for
ACSCs.16-18 Thus we hypothesized that across the same conditions, admissions from non-
acute care facilities would decline more than admissions from the community. The NIS uses
reported point of origin and admission source codes provided by states to categorize the
admission source for each hospitalization as not transferred (admitted from the community),
transferred from an acute care hospital, transferred from non-acute care facilities (including
skilled nursing, other non-acute care facility, and home health care), or unknown source.

Third, we examined outcomes related to hospital care: length of stay, performance of
invasive procedures, inpatient mortality, discharge disposition, and hospitalization costs.
Invasive procedures of interest included gastrostomy, tracheostomy, and intubation and
ventilation. ICD procedure codes grouped by AHRQ Clinical Classification Software
categories were used to identify procedures (Supplementary Table S2).25:26 Hospital costs
were estimated based on reported hospital charges, using the Healthcare Cost and Utilization
Project (HCUP)’s annual cost-to-charge ratio files.2°

Finally, to explore the impact of residence before hospitalization on discharge disposition,
we present discharge dispositions over time, overall and stratified by admission source.
Discharge disposition included inpatient death, discharge home, discharge with home health,
discharge to a non-acute care facility (defined by HCUP as skilled nursing facilities,
intermediate care facilities, long-term care hospitals, inpatient hospice, and psychiatric
hospitals), transfer to different acute care hospital, discharge against medical advice, and
unknown.

Statistical Analysis

We present descriptive characteristics of all-cause hospitalizations and hospitalizations for
potentially preventable conditions among older adults with diagnosed dementia.

Trends in hospitalizations are presented overall, by category (acute ACSCs, chronic ACSCs,
injuries, and other conditions) and for conditions within ACSCs and injuries. Logistic
regression was used to test for trend across years. Trends in hospitalizations are presented
separately for patients admitted from the community and for those transferred from a non-
acute care health facility.

Trends in hospital care outcomes are presented for all-cause hospitalizations and
hospitalizations for potentially preventable conditions. Median costs of hospitalization were
inflation adjusted to 2012 dollars to allow for assessment of trends. Total annual costs are

JAm Geriatr Soc. Author manuscript; available in PMC 2021 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Anderson et al. Page 5

presented in unadjusted dollars. Discharge disposition is presented for all-cause
hospitalizations stratified by admission source and by condition category.

Even in ideal circumstances, not all hospitalizations for potentially preventable conditions
are avoidable. To address this we conducted a sensitivity analysis to estimate the number of
hospitalizations and related costs that might be saved if initiatives to reduce hospitalizations
of older adults with dementia successfully prevented 25% to 75% of hospitalizations for
potentially preventable conditions.

All analyses were conducted using Stata survey procedures v.14.1 to account for the
complex sampling design of NIS. All analyses were weighted to compute national estimates
of trends with 95% confidence intervals. Statistical significance of trends was assessed at the
two-sided a = .05 level. Because the NIS data used for these analyses are fully deidentified
and were not collected solely for this study, this project is not considered human subjects
research and thus did not require institutional review.

RESULTS

We identified 1,853,632 hospital discharges of older adults with a diagnosis of dementia
between 2012 and 2016, representing an estimated 9.27 million hospitalizations nationwide.
We excluded 813 hospitalizations that were missing data for key factors such as principal
discharge diagnosis (n = 234), sex (n = 242), and length of stay (n = 337).

Table 1 shows the characteristics of the all-cause and potentially preventable hospitalization
cohorts. After survey weighting, the cohort included 9,268,157 all-cause hospitalizations of
which 40.1% were for potentially preventable conditions. The mean age of hospitalized
patients was 82.6 years (standard deviation [SD] = 6.7), 61% were female, and 93% had
Medicare as the primary payer.

Figure 1 depicts trends in hospitalizations from 2012 and 2016, during which time the
incidence of all-cause hospitalizations declined from 1.87 million to 1.85 million (P=.04),
driven by a decline in non-potentially preventable conditions (1.13 million to .98 million; P
<.001). The incidence of all-cause hospitalizations and hospitalizations for potentially
preventable conditions increased from .75 million in 2012 to .87 million in 2016 (P < .001),
with an increase in hospitalizations for acute ACSCs (from .38 million to .48 million; P
<.001), a decline in chronic ACSCs (from .16 to .15 million; £< .001), and no significant
change in injuries (.17 million to .19 million; P=.84) (Figure 1B). Figure 1C shows trends
in individual ACSCs; there was a large increase in hospitalizations for sepsis and modest
increases in heart failure and dehydration. Hospitalizations for UTIs, pneumonia, COPD,
and diabetes decreased during the study period. Figure 1D shows trends in the incidence of
hospitalizations for individual injury categories, all of which increased over the study period.
Most of the injury hospitalizations were for fractures.

Figure 2 depicts trends in hospitalizations by older adults’ location before hospitalization.
Most patients were admitted from the community (86%), with 9% admitted from non-acute
care facilities or home health and 5% transferred from another acute care hospital (Figure
2A). Trends in reasons for hospitalization are presented for patients admitted from the
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community (Figure 2B) and from non-acute care facilities (Figure 2C). There was a decline
in non-potentially preventable hospitalizations for both patients admitted from the
community and those admitted from non-acute care facilities (P < .001 for both). There was
a rise in hospitalizations for potentially preventable conditions among patients admitted
from the community, driven by a rise in hospitalizations for acute ACSCs (£ < .001). In
contrast, that was a decline in hospitalizations for potentially preventable conditions for
patients transferred from non-acute care facilities, driven by a decline in hospitalizations for
chronic ACSCs (P<.001).

Table 2 shows outcomes of hospital care. For all-cause hospitalizations, but not
hospitalizations for potentially preventable conditions, there was a small but significant
decline in the incidence of gastrostomy procedures (1.8%-1.5%; £ < .001) and an increase
in use of intubation and ventilation (3.3%-3.6%; P < .001). Inflation-adjusted median costs
increased for both all-cause hospitalizations ($7,405 in 2016; interquartile range [IQR] =
$4,667-$12,394) and hospitalizations for potentially preventable conditions ($7,543 in 2016;
IQR = $4,733-$12,511).

In 2016, total hospital costs for older adults with diagnosed dementia were $21.3 billion for
all-cause hospitalizations and $9.3 billion for hospitalizations for potentially preventable
conditions. In sensitivity analyses, varying the estimated proportion of hospitalizations of
older adults with dementia that are actually preventable from 25% to 75% resulted in an
estimated number of hospitalizations of 205,004 to 615,011 and estimated cost of $2.3
billion to $7.0 billion.

Disposition following hospitalization is shown in Table 2 and Figure 3. Inpatient mortality
increased from 4.9% to 5.0% for all-cause hospitalizations and decreased from 6.4% to 6.1%
for hospitalizations for potentially preventable conditions. There was a small decline in
discharge to non-acute care facilities and discharge home that was largely offset by an
increase in discharge home with home health services. Among patients admitted from the
community, more than half were discharged to non-acute care facilities (Figure 3A). Most of
the patients hospitalized for injuries (77%), acute ACSCs (56%), and nonpreventable
conditions (51%) were discharged to non-acute care facilities (Figure 3B).

DISCUSSION

In this study of hospitalized older adults with diagnosed dementia, 40% of hospitalizations
were for potentially preventable conditions, and although the national incidence of all-cause
hospitalizations declined between 2012 and 2016, the incidence of hospitalizations for
potentially preventable conditions increased. The increase in potentially preventable
hospitalizations was largely driven by a greater number of hospitalizations for sepsis,
injuries, and dehydration among community-dwelling older adults. Sequelae of
hospitalizations for potentially preventable conditions included a 6% inpatient mortality rate,
annual total costs exceeding $10 billion, and frequent discharge to non-acute care facilities.
These findings indicate the urgent need for improved strategies to prevent, detect, and treat
potentially preventable conditions in older adults with dementia before they require
hospitalization.
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Prior research has examined hospitalizations for potentially preventable conditions among
older adults with dementia transferred from nursing facilities.18:30 The modest decline in
transfers from nursing homes to hospitals observed in the current study is consistent with
this prior research and may reflect the targeting of nursing home transfers to hospitals by
both CMS policy initiatives®17 and quality improvement programs.3! Although promising,
these findings must be interpreted with the context that most older adults with dementia
reside in the community, supported by family caregivers. Thus the observed increase in
hospitalizations for potentially preventable conditions among community-dwelling older
adults with dementia is highly concerning.

Not all ACSCs and injuries are ultimately preventable. However, improving early access to
high-quality outpatient care could reduce the hundreds of thousands of potentially
preventable hospitalizations observed in the current study.32:33 Our sensitivity analyses
indicate a 25% reduction in potentially preventable hospitalizations of older adults with
dementia that would result in annual savings of more than $2 hillion. Access to high-quality
primary care allows for detection and treatment of acute new problems and early
decompensation of chronic conditions before they become severe enough to require hospital
care.3435 Ambulatory interventions may also impact injury rates through early recognition
of gait and balance problems, reducing polypharmacy and related fall risks, and treating
osteoporosis. Although all patients residing in nursing homes have access to an on-site
primary care provider, access to primary care may be a major barrier for community-
dwelling patients with dementia. National trends demonstrate a reduction in density of
primary care physicians, particularly in rural areas,® and a national shortage of geriatricians.
36 Beyond access to primary care, continuity of care may be particularly important for
reducing hospitalizations of patients with dementia.37:38

The observed high rates of hospitalizations for potentially preventable conditions may in
part be due to the cognition and speech deficits faced by patients with dementia that may
impair their awareness of symptoms, ability to seek care, and ability to manage chronic
conditions. Resultant communication barriers may make early detection of health problems
more challenging due to delays in seeking care and difficulties diagnosing the underlying
cause of behavioral changes or nonspecific symptoms such as fatigue or insomnia.3%:40
Overcoming these challenges will require widespread uptake of innovative outpatient care
models for patients with dementia. Collaborative care models that include interdisciplinary
teams with frequent patient contact and caregiver involvement were shown to improve the
quality of ambulatory dementia care?142 and may reduce healthcare utilization and
ultimately be cost saving to the health system.43:44

Adding to the importance of reducing potentially preventable hospitalizations among older
adults with dementia is our finding that most previously community-dwelling patients with
dementia are discharged to non-acute care facilities. High rates of discharge to non-acute
care facilities may reflect increased rates of hospitalization-related complications such as
functional impairment and delirium6-8 and may also reflect caregiver stress.*> Most patients
discharged to nursing facilities stay for more than a month, and many ultimately do not
return home.#6:47 Thus potentially preventable hospitalizations may be an important
inflection point in patients’ overall care trajectory, and successful efforts to reduce
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hospitalizations of patients with dementia who reside at home may prevent or delay their
transition to residence at a nursing facility.

This study has several limitations. First, consistent with prior studies, we relied on hospital
diagnosis coding to identify patients diagnosed with dementia; this approach underestimates
the prevalence of dementia and does not provide information on severity of dementia.20:2
Although we used diagnosis codes specific to dementia, they are not sensitive for mild
cognitive impairment that frequently goes undiagnosed in outpatient settings*® and may be
misdiagnosed as delirium during hospitalization. Second, the design of the NIS allows for
examination at the hospital-discharge level and does not provide unique patient identifiers,
rendering us unable to estimate national rates of hospitalizations of patients with and without
dementia because one patient may contribute to multiple hospitalizations. Third, given our
study population, findings may not be generalizable to younger adults with dementia or to
patients hospitalized at federal hospitals such as Veterans Affairs and military hospitals that
are not included in the NIS. Lastly, the NIS does not capture stays for observation that was
shown to increase over time, particularly for chronic ACSCs,*? and may represent additional
hospital-based care received by older adults with dementia.

In conclusion, between 2012 and 2016, 40% of hospitalizations of older adults with
dementia were for potentially preventable conditions. Although the number of all-cause
hospitalizations decreased, the number of hospitalizations for potentially preventable
conditions increased, driven by hospitalizations of community-dwelling older adults with
dementia. These findings highlight the importance of injury prevention and early detection
and goal-directed treatment of ACSCs as key areas for future efforts to improve ambulatory
care and reduce hospitalizations for older adults with dementia.
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Trends in hospitalizations of older adults with diagnosed dementia, 2012 to 2016. (a) All-
cause hospitalizations. (b) Hospitalizations for potentially preventable conditions. (c)
Hospitalizations for ambulatory care sensitive conditions (ACSCs). (d) Hospitalizations for
injuries. Note: Potentially preventable conditions include injuries, acute ACSCs, and chronic
ACSCs. Non-potentially preventable conditions include all other conditions. Acute ACSCs
(shown in blue) include sepsis, urinary tract infection, pneumonia, and dehydration. Chronic
ACSCs (shown in red) include congestive heart failure, chronic obstructive pulmonary
disease, diabetes, and hypertension. Injuries (shown in green) include fractures, other
traumatic injuries, poisonings, and other injuries. All data are weighted to be nationally
representative. Error bars indicate 95% confidence intervals. Panel A: £= .04 for all-cause
hospitalizations, £ < .001 for potentially preventable conditions, Z< .001 for non-potentially
preventable conditions. Panel (B): P=<.001 for acute ACSC; P= .84 for injuries and P
<.001 for chronic ACSCs. Panel (C): All trends statistically significant (P < .001), except
for hypertension (P=.06). Panel (D): P< .001 for fractures, < .001 for other traumatic
injuries, 2= .004 for poisonings, and £ < .001 for other injuries.
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(a) All-cause hospitalizations, by admission source
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Figure 2.

Trends in hospitalizations of older adults with diagnosed dementia, by admission source. (a)
All-cause hospitalizations, by admission source. (b) Hospitalizations for potentially
preventable conditions, admitted from the community. (c) Hospitalizations for potentially
preventable conditions, admitted from a care facility. ACSC, ambulatory care sensitive
condition. Note: Preventable conditions include injuries, acute ambulatory care sensitive
conditions (ACSCs), and chronic ACSCs. Acute ACSCs include sepsis, urinary tract
infection, pneumonia, and dehydration. Chronic ACSCs include congestive heart failure,
chronic obstructive pulmonary disease, diabetes, and hypertension. Injuries include
fractures, other traumatic injuries, medical and surgical complications, poisonings, and other
injuries. Non-acute care facilities include skilled nursing, other non-acute care facility, and
home health care. All data are weighted to be nationally representative. Error bars indicate
95% confidence intervals. Panel (A): All trends statistically significant (£ < .001) except for
admissions from source unknown (P=.80). Panel (B): All trends statistically significant (P
<.001) except for injuries (P = .85). Panel (C): All trends statistically significant (P < .001).
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(a) Discharge disposition by admission source
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Figure 3.

Discharge disposition of older adults with diagnosed dementia. (a) Discharge disposition by
admission source. (b) Discharge disposition by primary reason for hospitalization. Note:
Non-acute care facilities include skilled nursing facilities, intermediate care facilities, long-
term care hospitals, inpatient hospice, and psychiatric hospitals. ACSC, ambulatory care
sensitive condition; SNF, skilled nursing facility.
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