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Abstract

Objectives—Explore the relationship between behavioral and psychological symptoms of
dementia (BPSD; specifically delusions, hallucinations, and agitation/aggression) and associated
caregiver distress with ED utilization, inpatient hospitalization, and expenditures for direct
medical care.

Design/Setting/Participants—Retrospective cross-sectional cohort of participants with
dementia (n=332) and informants from the Aging, Demographics, and Memory Study, a
nationally-representative survey of US adults >70 years old.

Measurements—BPSD of interest and associated informant distress (trichotomized as
none/low/high) were determined by the Neuropsychiatric Inventory (NPI). Outcomes were
determined from one year of Medicare claims and examined according to presence of BPSD and
associated informant distress, adjusting for participant demographics, dementia severity, and
comorbidity.

Results—58 (15%) of participants with dementia had clinically significant delusions,
hallucinations, or agitation/aggression. ED visits, inpatient admissions, and costs were not
significantly higher among the group with significant BPSD. In fully adjusted models, a high level
of informant distress was associated with all outcomes: ED visit incident rate ratio (IRR) 3.03
(95% Cl, 1.98-4.63; p<0.001), hospitalization IRR 2.78 (95% Cl, 1.73-4.46; p<0.001), and
relative cost ratio 2.00 (95% Cl, 1.12-3.59; p=0.02).

Conclusions—A high level of informant distress related to participant BPSD, rather than the
symptoms themselves, was associated with increased healthcare utilization and costs. Effectively
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identifying, educating, and supporting distressed caregivers may help reduce excess healthcare
utilization for the growing number of older adults with dementia.

Keywords
dementia; behavioral and psychological symptom; caregiver

OBJECTIVE

Older adults with dementia are at increased risk of hospital admission for reasons that are
not clear (1-3). Potential contributing factors that have been largely unaddressed are the
behavioral and psychological symptoms of dementia (BPSD [also referred to as
neuropsychiatric symptoms]) and associated caregiver distress. These symptoms, such as
depression, psychosis, agitation, apathy, and sleep disturbances (4, 5), occur in dementia of
all types, are exceedingly common, and often dominate disease presentation (5, 6). Thirty
percent of the cost of caring for community-dwelling patients with dementia is directly
attributable to BPSD management (7), with just 1 or 2 symptoms associated with double the
hours of active caregiver help (8). Such symptoms, as opposed to core cognitive symptoms
like declines in memory and executive function, create the most difficulties for caregivers
and providers and lead to earlier nursing home placement (9-12).

Despite the large influence of BPSD on clinical presentation and caregiver strain, there has
been little investigation specifically focused on the role of these symptoms in healthcare
utilization and direct medical costs. Previous analyses have found an association between
BPSD and medical costs, although BPSD were simply categorized as “high” (13) or
“present” (14) in those studies, and the role of caregiver distress was not considered. In
addition, costs were estimated from a caregiver survey and emergency department (ED)
utilization was not considered, although ED use is known to be elevated in patients with
dementia (3). A recent prospective Scottish cohort study found high overall BPSD to be
associated with hospital admission, although overall caregiver distress was not significant;
ED utilization was not considered (15).

Intervention studies to prevent hospitalization of older adults with dementia have had
minimal impact (16), which may reflect a limited ability to target high-risk patient-caregiver
dyads. Given both the wide variety of and pervasiveness of non-cognitive dementia
symptoms, a more focused analysis of the role of specific BPSD to risk-stratify patient-
caregiver dyads with dementia is critical. For example, while apathy is common and can be
distressing to caregivers (17), it is not typical clinical experience that this specific symptom
prompts ED visits. By comparison, psychotic symptoms or agitation often prompt caregivers
to seek medical attention for patients, either to evaluate for an underlying medical cause or
because the caregiver feels unable to safely manage the patient in the home. Connecting
specific BPSD to utilization is likely key to identifying patient-caregiver dyads in high
distress that might benefit most from intervention, which is particularly important as
Medicare shifts to population-based and bundled payment strategies (18).

We used the Aging, Demographics, and Memory Study (ADAMS) (19), a sub-study of the
Health and Retirement Study (HRS), to test the association of specific BPSD with healthcare
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utilization. ADAMS was a survey of US adults over the age of 70 designed to derive
nationally-representative estimates of both prevalent and incident dementia, which also
included an inventory of BPSD and associated informant distress for all participants. While
other BPSD such as irritation and apathy are associated with a high burden of caregiving
hours (8) and distress (20), respectively, it is unlikely that informants would interpret these
symptoms as the ADAMS participant needing acute medical attention. Based on clinical
experience, we hypothesized that, when controlling for informant distress and participant
characteristics, symptoms of psychosis (delusions or hallucinations) and agitation or
aggression (hereafter referred to as “agitation”) would, however, be associated with higher
ED and inpatient utilization and overall direct medical costs, as determined from
participants’ Medicare claims.

Data Sources

The ADAMS sample was drawn from the larger Health and Retirement Study (HRS), an
ongoing, nationally-representative cohort of individuals >50 years that began in 1992.
ADAMS was designed to provide nationally representative data on the antecedents,
prevalence, outcomes, and costs of dementia and began with a stratified random subsample
of 1,770 individuals selected from HRS respondents >70 years who completed the 2000 or
2002 HRS wave (19). Of those HRS respondents selected for participation, 856 (56% of
eligible, living participants) consented to the ADAMS baseline assessment (Wave A) that
was conducted from 2001 to 2003. As part of the purpose of ADAMS was to understand
incident dementia, three follow-up waves (Waves B-D) were completed at approximately
two-year intervals through 2008, with the same information collected as in Wave A.
Participants selected for follow-up were generally patients not yet been diagnosed with
dementia; once diagnosed with dementia, ADAMS participants ad/d not undergo follow-up.
The sample for the present analysis was those participants with prevalent or incident
dementia who consented to linkage of their study data with Medicare claims (n=332). Data
were from the single Wave at which dementia was diagnosed.

Participants completed a 3- to 4-hour assessment by a nurse and neuropsychology technician
in their residence. The ADAMS protocol also required the participation of an informant
familiar with the participant’s daily activities and medical history in order to provide a
detailed history and assessment of the participant’s current cognition, function, and burden
of BPSD (21). The informant was a spouse or a child in most cases and, among those
included in this analysis, 40.7% lived with the participant. Each participant completed
neuropsychological measures and a neurological examination. The ADAMS multi-specialty
consensus panel reviewed all information from the in-person evaluation and relevant medical
records.

The institutional review boards at the University of Michigan and Duke University Medical
Center approved all study procedures; study participants or surrogates provided informed
consent.
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Measurements

Analyses

Dementia Assessment and Diagnosis—Dementia diagnosis was made using criteria
from the Diagnostic and Statistical Manual of Mental Disorders (DSM)-111-R and DSM-1V
(22), with severity classified using the Clinical Dementia Rating Scale (CDR) (23). As in
prior studies, mild dementia was defined as a CDR stage of 0.5-1.0, moderate as CDR 2.0,
and severe as CDR 3.0-5.0 (24, 25). Testing included the Mini-Mental State Examination
(MMSE) (26); details of the full neuropsychological battery have been previously described
(19).

Demographic and Clinical Characteristics—We included participant age, sex,
ethnicity, education, informant relationship, and characteristics of the living situation in our
analysis. We calculated the Charlson Comorbidity Index score (27) based on the presence of
18 medical comorbidities (excluding dementia) identified in Medicare claims, and then
categorized participants as 0, 1, and >1.

Behavioral and Psychological Symptoms of Dementia—BPSD were assessed
using the 10-item Neuropsychiatric Inventory (NPI) (28). Informants were asked whether, in
the past month, the participant exhibited symptoms from 10 domains: delusions,
hallucinations, agitation/aggression, depression, apathy, elation, anxiety, disinhibition,
irritability, and aberrant motor behaviors. If informants answered “yes” to the domain-
specific screening item, they were then asked follow-up questions to confirm presence of the
symptom. If confirmed, informants were asked to rate frequency on a 4-point scale and
severity on a 3-point scale. Each NPI domain then received a score equal to frequency x
severity, yielding a domain range of 0-12; a score =4 is considered clinically significant (29,
30). After describing each NPI domain over the past month, the informant was asked, “How
emotionally distressing do you find this behavior?” on a scale from 0 to 5, yielding a total
NPI informant distress score of 0-50 across all 10 domains.

Costs and Utilization—We measured total Medicare expenditures including all claims
for inpatient, outpatient, skilled-nursing facility, hospice, home care, and durable medical
equipment, adjusted to 2009 U.S. dollars. In addition, we determined the number of
emergency department (ED) visits and acute inpatient hospitalizations. Following Unditzer et
al.’s analysis of depressive symptoms and cost (31), we used 6 months of Medicare claims
before and after the ADAMS assessment to measure cost and utilization, as BPSD may
fluctuate over time (32) and the ADAMS assessment captures participants at different points
in their symptom trajectory. Finally, given the marked increase in healthcare costs at the end
of life (33), we censored observation 2 months before death (n=47 deceased participants
during 6 months post-interview observation window) to eliminate this large potential source
of confounding.

Population sample weights were utilized to account for probability of selection into ADAMS
and to adjust for differential participation and non-response in ADAMS for each assessment
wave (34). Using the longitudinal weight allows the ADAMS sample to be nationally
representative of older adults >70 years old with dementia from 2002-2008. We compared
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those participants with clinically significant (i.e., domain score =4) delusions, hallucinations,
and/or agitation to those without such symptoms. This domain score threshold was selected
as it has been used in antipsychotic trials as the minimum severity for pharmacological
treatment (29). We calculated informant distress associated with those three BPSD domains
by summing the respective NPI distress scores (range: 0-15 combining the three domains).
231 (74.5%) informants reported no distress; we divided the remainder into two roughly
equal groups: low (1-3; n=59 [13.2%]) and high (=4; n=42 [12.4%)]).

We compared groups on demographic and clinical characteristics using t-tests and Chi-
square. We adjusted Medicare costs for inflation based on the medical care Consumer Price
Index and used 2-sided t-tests to compare annualized and mean log costs (in 2009 US
dollars). Costs were modeled using a generalized linear model (GLM) with a gamma
distribution and a log link. The gamma distribution (variance proportional to the square of
the mean) was selected based on the modified Park test, while the log link provides
coefficients interpretable as multiplicative of costs and avoids the need for log-
transformation and subsequent retransformation back to dollars (35). The counts of ED visits
and inpatient hospitalizations were modeled using negative binomial regression, allowing for
overdispersion. For all dependent variables, censoring in the post-interview period was
accounted for through the inclusion of an exposure variable. The analyses are weighted to be
representative of the reference population, and all confidence intervals and associated
significance tests are adjusted to account for the complex sample design (34).

In the regression models, we first tested the association of the presence of any clinically
significant BPSD of interest (delusions, hallucinations, and/or agitation) and associated
informant distress with utilization and costs. Our second model adjusted for patient
demographic characteristics and living situation, and the final model also adjusted for
medical comorbidity and dementia severity.

RESULTS

Characteristics of ADAMS participants with dementia are presented in Table 1. 58
participants (15.0%) had significant BPSD (hereafter, “significant BPSD” will refer
specifically to presence of clinically significant symptoms in the NPI domains of psychosis
[delusions and/or hallucinations] or agitation). Overall, this group had more impaired
cognition and more severe dementia than the group without significant BPSD. The group
with significant BPSD had a higher total NPI score than participants without significant
BPSD in the three domains of interest (25.4 [95% CI, 16.3-34.5] v. 3.8 [95% ClI, 3.0-4.6],
p<0.001), and their informants reported significantly higher overall distress on the NP1 (12.5
[95% ClI, 7.9-17.2] v. 2.1 [95% CI, 1.7-2.5], p<0.001). Among the group with these
significant BPSD, 92.6% (n=52) of informants reported at least some associated distress.
Among informants of participants without the significant BPSD, or with symptoms that did
not meet the clinically significant threshold, 13.4% (n=49) still reported at least some
informant distress related to the three domains.

ED visits, inpatient utilization, and Medicare expenditures are presented in Table 2. The
annualized total expenditures of participants without significant BPSD were lower ($16,973
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[interquartile range $1,764-$21,687]) than among those participants with significant BPSD
($33,571 [interquartile range, $1,626-$44,595]), although this difference was not
statistically significant. Log-transformed costs were also not significantly different. ED
visits and inpatient admissions were slightly higher among participants with significant
BPSD, although this was not statistically significant.

In the final adjusted models (Table 3), the highest level of informant distress (=4 NPI
distress score on the three combined items) was associated with increased ED utilization
(incidence rate ratio [IRR] 3.03 (95% ClI, 1.98-4.63, p<0.001), hospitalization (IRR 2.78
[95% CI, 1.73-4.46], p<0.001), and expenditures (relative cost ratio 2.00 [95% CI, 1.12—
3.59], p=0.02). Relative to no informant distress, a low level of informant distress was also
associated with ED visits (IRR 2.31 [95% CI, 1.24-4.31]), though no other outcomes. In
contrast to informant distress, the presence of significant BPSD in participants had no
association with hospitalization or expenditures but was associated with reduced ED
utilization (final model IRR 0.39 [95% ClI, 0.25-0.61], p<0.001).

We completed several post hoc analyses to further explore our findings, which were not
consistent with our original hypothesis that participant symptoms would be associated with
increased outcomes. First, in our fully adjusted models we tested whether the association of
significant symptoms with utilization or cost was moderated by dementia severity. Among
those with significant symptoms, increased dementia severity was associated with fewer ED
visits than experienced by those with less severe dementia (p=0.024), but this moderating
effect was not seen for costs nor inpatient stays. Next, we tested if the association between
informant distress and outcomes was moderated by whether the informant lived with the
respondent;; this had no effect on the outcomes.

Lastly, to test the robustness of our informant distress findings, we tested the distress
variable in 2 additional ways (eTable 1): 1) total NPI distress from all 10 domains
(trichotomized, as in the main model, as none, low, and high; and 2) NPI distress on the
psychosis and agitation domains as a continuous measure. A high overall level of informant
distress on all NPI domains was not associated with increased utilization or cost. Increased
informant distress on the domains of interest as a continuous measure was associated with
higher rates of all outcomes.

CONCLUSIONS

Using the only nationally-representative sample of patients with dementia in the U.S., which
we have linked with Medicare claims, our main finding is that informant distress related to
psychosis or agitation in persons with dementia is associated with increased ED utilization,
inpatient hospitalization, and Medicare expenditures. Contrary to our hypothesis, the NPS
burden among ADAMS participants was not independently associated with utilization or
cost in either unadjusted or adjusted models, with one exception: in the fully adjusted model
of ED use, the presence of clinically significant symptoms was actually associated with a
lower rate of utilization.
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While these results are not consistent with our initial hypothesis, the finding that higher
informant distress is associated with all three outcomes is important and understandable,
since patients with dementia typically receive health care through the efforts of another
person. While the burden of NPS to caregivers is driven in part by characteristics of the
person with dementia, its magnitude varies related to caregiver characteristics and may not
reflect patient symptom severity (36, 37). Since the informant serves as a gatekeeper to
healthcare utilization, the threshold for seeking healthcare likely also depends on informant
features.

The ED utilization results help illustrate this. When comparing ADAMS participants with
and without the BPSD of interest, there was no difference in ED utilization. However, in the
first model that only added informant distress, the highest level of distress was associated
with double the rate of ED utilization. In other words: without any additional information
about participant characteristics such as age or medical comorbidity that would normally
influence ED visits, a highly distressed informant is associated with ED visits. In contrast,
informant distress was not associated with hospitalization or cost until the final models that
included all patient characteristics. Since an ED encounter may depend on a caregiver as
gatekeeper, such visits are then only limited by the caregiver’s threshold for seeking medical
attention for the participant. In contrast, hospital admission and medical expenditures require
not only the caregiver to seek medical attention, but physicians and other healthcare
providers to pursue medical testing and treatment, which should be driven primarily by
patient characteristics. Since these outcomes depend on more than just the caregiver, the
association with caregiver distress is less apparent until after patient factors such as dementia
severity and medical comorbidity are taken into account.

The final model’s finding that participant psychosis and agitation were associated with lower
ED utilization was unexpected. In our sensitivity analyses, this was limited to those with
severe dementia. Perhaps in patients with more advanced disease, the symptoms are not as
worrying because of caregivers’ experience managing them or patients’ limited physical
function makes them less threatening.

Putting our findings into context requires a brief return to the Neuropsychiatric Inventory
(28). As noted in the Methods, the version used in ADAMS assessed 10 different BPSD
domains, yielding a continuous score of 0-120, with informant distress items for each
domain yielding a score of 0-50. While each individual domain has a score of 0-12, a
threshold of 4 is considered “clinically significant ”(29, 30). In Russ et al.’s recent analysis
of time-to-hospitalization, they used the total NPI patient and caregiver scores, considering
one standard deviation above the mean as “high” and finding that high patient NPI but not
caregiver distress was associated with earlier time to hospitalization. While using total NPI
as the primary predictor is potentially appealing, given the variety of symptoms captured by
the NPI, it is unlikely that additional NP1 points for anxiety and apathy, for example, would
have the same effect on ED utilization as the same number of points for hallucinations or
agitation. And while apathy may be distressing to caregivers, it is unlikely that apathy-
related distress would prompt a caregiver to seek emergency medical attention for a person
with dementia, in contrast to psychosis-related distress. The two other primary analyses of
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the association of BPSD with costs and utilization used a similarly broad conceptualization
of BPSD that used all NPI domains and did not include caregiver distress (13, 14).

The primary limitation of our analysis is its cross-sectional nature, which limits us to
establishing association rather than suggesting causation. We used 6 months before and after
the date of the ADAMS assessment to determine outcomes in order to capture utilization
most proximal in time to the NPI scoring. Given that BPSD change significantly over time
(32), it would be difficult to assert that outcomes occurring 12 months distant from the
ADAMS assessment might be associated with the baseline NP1 score, though others have
used this approach (13-15). In addition, it is possible that higher utilization in the 6 months
before the ADAMS assessment may be stressful for informants and therefore contribute to
higher distress reported by informants on the NP1. However, the correlation between
individual NPI items and overall caregiver quality of life is limited (38). In addition, after
informants scored each separate NPI domain, they were asked about distress specifically
caused by that symptom. In addition, while the ADAMS informant had to know the
respondent well to participate, they may not have been the respondent’s primary caregiver.
Finally, our analysis is limited to Medicare fee-for-service beneficiaries, whose utilization
may differ from those in Medicare Advantage.

Our findings suggest an association between specific BPSD and healthcare utilization that
appears to arise through caregiver distress rather than the absolute level of patient symptoms.
A recent review of intervention studies to prevent hospitalization among adults with
dementia found minimal impact (16), which may reflect the difficulty of identifying the
most high-risk population (39). While the expanding population of patients with dementia
and the spread of population-based and bundled payment strategies make identifying high-
risk patient-caregiver dyads especially important, our findings suggest that identifying this
high-risk group based solely on patient characteristics will not be successful. Rather than
paying for psychotropic medications that achieve minimal benefit, Medicare should expand
investment in programs that teach caregivers strategies to manage challenging behaviors (40,
41). ldentifying, educating, and supporting dementia caregivers with high levels of distress
might potentially reduce patient costs and utilization, while limiting medication expenditures
that also expose patients to potential harms.
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