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Abstract
The purpose of this study was to compare neuropsychiatric symptoms (NPS) among people with
common dementias and equip interdisciplinary clinicians and health services planners with large-
sample data necessary to plan care for patients and families. We analyzed selected variables from
baseline assessments of older adults with dementia of one or more etiologies (N = 3,768) from the
National Alzheimer's Coordinating Center data repository. Dementias included Alzheimer's
disease (AD), Lewy body dementia (DLB), behavioral variant frontotemporal dementia (bvFTD),
and vascular dementia (VaD). We compared the prevalence of four NPS clusters (agitation/
aggression, depression/dysphoria, anxiety, irritability/lability) across dementia etiologies and
stages using logistic regression and AD as the reference group. NPS profiles differed significantly
across dementia types and stages. Compared with primary AD, DLB was associated with greater
odds of depression/dysphoria (OR = 1.68, 95% confidence interval [CI] 1.28, 2.20) and anxiety
(OR = 1.80, 95% CI 1.37, 2.36), with similar findings when DLB was diagnosed in combination
with AD (depression/dysphoria: OR = 1.79, 95% CI 1.11, 2.89; anxiety: OR = 1.88, 95% CI 1.17,
3.02). Primary bvFTD was associated with greater odds of agitation/aggression (OR = 1.59, 95%
CI 1.17, 2.18). The prevalence of anxiety and irritability/lability was highest in moderate stages of
dementia, and agitation/aggression was most prevalent in severe dementia. Differential diagnosis
and staging of dementias and inclusion of single and overlapping etiologies is important for
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planning and implementing appropriate strategies to anticipate, report, and intervene with key
NPS that complicate home and health care.

Late-life dementias are pervasive, clinical, cognitive-behavioral syndromes usually caused
by neurodegenerative and/or vascular brain disease. Overlapping dementias, due to more
than one etiology, are present in approximately 15% of individuals with dementia evaluated
using research diagnostic criteria for clinical syndrome (Phelan, Borson, Grothaus, Balch, &
Larson, 2012). The ability to distinguish among different types of dementia is important
because it allows clinicians to make more accurate prognostic and treatment decisions.
While cognitive impairment is the defining diagnostic feature of all dementias, the clinical
presentation frequently includes neuropsychiatric symptoms (NPS)—disturbances in mood,
thinking processes, and behavior found in up to 80% of patients with dementia (Jalbert,
Daiello, & Lapane, 2008). NPS may be associated with reduced quality of life, accelerated
cognitive decline, additional costs of care, institutionalization, and caregiver depression and
burden (Berger et al., 2005; Kalapatapu & Neugroschl, 2009; Murman & Colenda, 2005;
Ornstein et al., 2012). A few NPS are integral to the diagnostic criteria for specific
dementias (e.g., disinhibition, apathy, impulsivity in behavioral variant frontotemporal
dementia [bvFTD]; visual hallucinations, nighttime behaviors/sleep disturbances in
dementia with Lewy bodies [DLB]). However, all forms of NPS can occur across the
diagnostic spectrum and can become the focus of clinical intervention.

BACKGROUND
NPS in patients with dementia are more important determinants of caregiver burden and
decisions to institutionalize those with dementia than are cognitive symptoms or limitations
in everyday function (Berg, Palomäki, Lönnqvist, Lehtihalmes, & Kaste, 2005; Berger et al.,
2005; Coen, Swanwick, O'Boyle, & Coakley, 1997; Miyamoto, Ito, Otsuka, & Kurita, 2002;
Ornstein et al., 2012; Torti, Gwyther, Reed, Friedman, & Schulman, 2004). Dementia
caregivers who experience high burden have high rates of depression (Epstein-Lubow,
Davis, Miller, & Tremont, 2008), higher utilization of health services (Draper, Poulos, Cole,
Poulos, & Ehrlich, 1992; Kiecolt-Glaser, Dura, Speicher, Trask, & Glaser, 1991; Schubert et
al., 2008), higher use of psychotropic medications (Camargos et al., 2012; Pérodeau,
Lauzon, Lévesque, & Lachance, 2001), and greater 4-year mortality than noncaregivers
(Schulz & Beach, 1999).

These findings reinforce the emerging view that health care for patients with dementia must
be dyadic in nature, and health service planning must integrate caregivers’ needs into a
comprehensive intervention program that includes systematic assessment and clinical
monitoring of patient behavior with special attention to those NPS that are most frequently
associated with caregiver burden. These NPS include agitation/aggression (Berger et al.,
2005; Matsumoto et al., 2007; Shaji, Bose, & Kuriakose, 2009), depression/dysphoria
(Neundorfer et al., 2001; Onishi et al., 2005), anxiety (Berger et al., 2005), and irritability/
lability (Matsumoto et al., 2007). Despite these compelling realities, health systems have not
yet widely embraced either clinical or administrative initiatives to address the burden of
NPS for both patients with dementia and family caregivers and the increased time and
complex care coordination that must be allocated by clinicians.

The goal of this study was to expand knowledge of the prevalence and diagnostic correlates
of these NPS clusters. The majority of dementia NPS studies have focused on Alzheimer's
disease (AD) as a single diagnosis. Much less is known about NPS profiles of other
dementias, especially those with overlapping or complex etiologies. Studies with modest
sample sizes and methodological differences report some variation in NPS for different
dementia diagnoses (Binetti, Locascio, Corkin, Vonsattel, & Growdon, 2000; Sultzer, Levin,
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Mahler, High, & Cummings, 1993) and indicate that, in general, bvFTD (Grochmal-Bach et
al., 2009) and DLB (Simard, van Reekum, & Cohen, 2000) are associated with a higher
prevalence of overall NPS than AD and vascular dementia (VaD). In this study, we analyzed
data from the largest U.S. sample of uniformly diagnosed people to define differences in
selected NPS profiles across dementia diagnoses and stages. This information will better
equip clinicians and health systems to develop monitoring and management programs to
care for patients with dementia and their family caregivers.

METHOD
Design

This study used baseline assessments from the National Alzheimer's Coordinating Center
(NACC) repository, which includes data on all participants in the National Institute on
Aging-funded Alzheimer's Disease Research Centers (ADRCs) nationwide (Beekly et al.,
2007). NACC data are collected using a standard set of tools, the Uniform Data Set (UDS,
Morris et al., 2006). ADRCs conduct clinical and biomedical research with healthy
volunteers and patients who have AD and related disorders. Centers enroll their study
participants in various ways, including referral from clinicians, self-referral by patients
themselves or their family members, and recruitment through community organizations
(Morris et al., 2006).

The NACC adopted and began implementing data collection for the UDS in 2005. Data are
collected prospectively by clinicians, neuropsychologists, and other ADRC research
personnel, using up to 18 standardized forms at each visit. Sources of data include patient
and family caregiver self-reports, review of medical records, and clinical evaluations (i.e.,
physical, neurological, psychiatric). Dementia diagnoses are established based on published
criteria for AD (McKhann et al., 1984), DLB (McKeith et al., 2005), bvFTD (Neary et al.,
1998), and VaD (Román et al., 1993), are characterized as primary and secondary/
contributing, and then sub-characterized as probable (fully meets diagnostic criteria) or
possible (partially meets diagnostic criteria). Overlapping dementias are considered to be
present when more than one etiol ogy is identified through this process. Dementia stage is
classified by the Clinical Dementia Rating scale (CDR), a standard, reliable measure that
assigns a stage based on functional categories across six domains—memory, orientation,
judgment and problem solving, community affairs, home and hobbies, and personal care—
and along five levels of impairment (Hughes, Berg, Danziger, Coben, & Martin, 1982,
Rikkert et al., 2011). NPS were selected from the Neuropsychiatric Inventory Questionnaire
(NPI-Q), a brief reliable version of the Neuropsychiatric Inventory (Cummings, 2005;
Morris, 1997). Four NPS were chosen for their strong association with caregiver burden and,
to avoid confounding with dementia diagnosis, because they are not integral to the
diagnostic criteria for any one of the dementias. NPS included agitation/aggression,
depression/dysphoria, anxiety, and irritability/lability, scored as present or absent. Access to
selected variables from the UDS for this study was sought in 2011, and only certified clean
data (2005-2011) were used for analysis.

The NACC protocols and procedures are approved by institutional review boards governing
each ADRC and require informed consent from all participants and/or care-givers for
inclusion in the repository (Beekly et al., 2007; Morris et al., 2006). The current study was
determined by the University's Human Subjects Division to require no additional consent, as
data obtained for analysis were fully de-identified.

Sadak et al. Page 3

Res Gerontol Nurs. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Sample
Participants were at least 65 years old; diagnosed with at least one “probable” dementia,
indicating a relatively high degree of certainty and conformity with research criteria; and a
CDR summary score of 1, 2, or 3+ indicating mild, moderate, or severe stages of
impairment, respectively. Participants had a primary diagnosis of AD, DLB, or bvFTD.
Primary VaD was rare in the NACC sample overall, so only secondary VaD co-occurring
with primary AD was included in this analysis. We also constructed a subsample of
individuals with primary AD with and without a second etiology (AD/DLB and AD/VaD).
Other dementia types were excluded due to small numbers or non-neurodegenerative, non-
vascular etiology, as were participants with missing information about dementia stage, NPS,
or demographic data (Figure).

Demographic data and sample characteristics are presented for the total sample and by
primary dementia diagnosis. Prevalence of target NPS are reported by primary dementia
diagnosis and severity and were compared using chi-square tests with two degrees of
freedom. Logistic regression with robust standard errors (Huber, 1967) was used to analyze
the association of primary dementia diagnosis with each target NPS. All models used AD as
the reference group and were adjusted for covariates (age, sex, race/ethnicity, educational
level, living situation, marital status, dementia severity, and overlapping etiology) that were
considered a priori to be differentially associated with the primary dementia diagnosis and to
be risk factors for the target NPS. To determine the impact of dementia severity on the
association between primary dementia type and the target NPS, we introduced interaction
terms between the primary dementia diagnosis and severity, assessing the statistical
significance of all interaction terms with the Wald test (Huber, 1967). Logistic regression
was used to assess the association of secondary dementia type and target NPS among
patients with primary AD. All statistical tests were performed using STATA version 9
(StataCorp L.P., College Station, TX) with a two-sided alpha level of 0.05.

RESULTS
A total of 3,768 individual participants in the NACC database met inclusion criteria for this
study (Figure). Of this group: 3,338 had AD, 241 had DLB, and 189 had bvFTD. Among
participants with primary AD, the most common secondary dementia diagnoses were DLB
(n = 71, 2.1%) and VaD (n = 54, 1.6%). Table 1 shows demographic characteristics for the
total sample and by primary dementia type. The average age of the study sample was 79 (SD
= 6.98 years); the majority were women, of White race/ ethnicity and diagnosed with mild
dementia. Compared with individuals with AD, those with DLB and bvFTD were younger
and more likely to be men, have more than a high school education, be of non-White race/
ethnicity, and have dementia with overlapping etiology. Compared with individuals with
AD, those with DLB and bvFTD were less likely to be married.

Table 2 shows the prevalence of NPS by primary dementia type and by dementia severity.
Overall, the prevalence of each target NPS was approximately 40%. The prevalence of
agitation/aggression, depression/dysphoria, and anxiety varied by primary dementia
diagnosis. Participants with primary AD had the lowest prevalence of all selected NPS.
Participants with DLB had the highest prevalence of depression/dysphoria and anxiety, and
those with bvFTD had the highest prevalence of agitation/aggression. The prevalence of
agitation/aggression, anxiety, and irritability/lability varied by dementia severity. Agitation/
aggression was most common among those with severe dementia, but anxiety and
irritability/lability were most common among those with moderate dementia.

The odds ratios for the associations of primary dementia type with target NPS are displayed
in Table 3. After adjusting for age, sex, race/ethnicity, educational level, living situation,
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marital status, dementia severity, and overlapping etiology, primary dementia type was
associated with depression/dysphoria and anxiety. After adjustment, those with DLB had
68% higher odds of depression/dysphoria (95% CI 1.28, 2.20) and 80% higher odds of
anxiety (95% CI 1.37, 2.36) compared with those with AD. After adjustment, compared
with those with AD, those with bvFTD had 59% higher odds of agitation/aggression (95%
CI 1.17, 2.18) and 32% higher odds of anxiety (95% CI 0.97, 1.80).

After adjustment, no statistically significant interaction was detected between dementia type
and severity for any NPS (Wald test: agitation/aggression p = 0.17; depression/ dysphoria p
= 0.60; anxiety p = 0.54; irritability/lability p = 0.82).

Finally, Table 4 shows the odds ratios for the associations of secondary dementia type with
specific NPS among those with overlapping dementia/primary AD. After adjusting for age,
sex, race/ethnicity, educational level, living situation, marital status, and dementia severity,
secondary dementia type was only associated with depression/dysphoria and anxiety. After
adjustment, compared with those with primary AD only, those with AD/DLB had 79%
higher odds of depression/dysphoria (95% CI 1.11, 2.89) and 88% higher odds of anxiety
(95% CI 1.17, 3.02).

DISCUSSION
This large-sample study compared NPS among people with common late-life dementias of
both single and overlapping diagnoses, ascertained using uniform criteria and consensus
diagnoses based on the data derived from medical records, patient/family caregiver reports,
a structured clinical examination, and when available, neuroimaging. We analyzed NPS that
are commonly associated with high caregiver burden and patient/caregiver health service
utilization. Our study confirmed the high prevalence of key NPS among those with dementia
and the influence of both diagnosis type and stage on their distribution. Results revealed that
DLB dominates the NPS profile in individuals with overlapping AD/DLB. No similar effect
was discovered for VaD in overlapping AD/VaD, even though the prevalence of both
dementias (secondary DLB and secondary VaD) was similar. Consistent with findings from
earlier studies (Lopez et al., 2003; Lyketsos et al., 2000, 2002;), the prevalence of target
NPS varied by dementia severity. Contrary to previous findings by Lyketsos et al. (2002), in
our sample, NPS varied significantly by dementia diagnosis. Those with primary AD had the
lowest prevalence of all selected NPS. Depression/dysphoria and anxiety were most
prevalent in DLB and AD/DLB, and agitation/aggression was more prevalent in bvFTD,
pointing to the importance of differential diagnosis of dementia subtypes to anticipate and
proactively manage NPS in individuals with dementia. Our study findings equip clinicians
with data that can be used for discussing NPS with family caregivers as part of the dementia
syndrome, and for making prognostic and treatment decisions for early intervention. The
ability to anticipate onset of NPS and initiate early management may reduce overall NPS
burden for patients, family caregivers, and health systems.

While previous studies have described the prevalence of NPS for selected dementia
diagnoses and/or stages, well-conducted reviews of these studies cite relatively small sample
sizes, low power, and non-uniform methodologies as significant limitations to
generalizability (Boyd et al., 2007; Boyd, Ritchie, Tipton, Studenski, & Wieland, 2008;
Marengoni, Rizzuto, Wang, Winblad, & Fratiglioni, 2009). In addition, discrepant findings
may occur because of differences in the population sampled: For example, Lyketsos et al.
(2002), analyzing data from the Cardiovascular Health Study (CHS), may not have detected
significant differences in NPS among different dementia diagnoses due to sample size and
combining all non-AD dementias into a category of “other dementias,” which, as expected
from CHS’ focus on vascular disease, were predominantly vascular. NACC focuses on AD
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predominantly, and although sampling is non-random by design, the sample is much larger
and allows comparisons among distinct dementia subtypes. The current study and one other
(Johnson, Watts, Chapin, Anderson, & Burns, 2011), also based on NACC data, are the first
to use a large national sample of individuals diagnosed with dementia by uniform research
criteria and assessment of NPS and stage.

STRENGTHS AND LIMITATIONS
The strengths of our study include the features of the NACC data repository itself: a very
large, well-characterized sample of people with dementias who are in many ways
demographically similar to the overall U.S. older adult population; good representation of
ethnic minorities (26% of total sample); uniformity of assessment; and strong validity and
reliability of dementia diagnoses (Steenland, Macneil, Bartell, & Lah, 2010). Strengths that
are unique to this investigation are its careful definition of study subgroups (restriction to
“probable” dementia diagnoses) and the inclusion of clearly defined single and overlapping
dementia diagnoses.

This study also has limitations. Although the NACC sample is national in scope, results may
not be fully generalizable to all older adults with dementia, because not all dementias are
represented in epidemiological proportions; also, participants are volunteers, must have a
caregiver to participate, tend to be better educated than the older population in general, and
are living in the community. Whereas caregivers provide data about those with dementia,
caregiver stress, burden, and depression are not measured. In addition, NPS severity and the
use of anti-dementia, psychotropic, and other centrally active medications that might
influence NPS profiles were not considered due to small subset sizes.

CONCLUSION AND RECOMMENDATIONS
Our investigation offers insights important for clinicians and health care systems seeking to
provide comprehensive dementia care. Since different dementia diagnoses (single and
overlapping) vary in their associated NPS profiles, clinicians should receive advanced
training in the differential diagnosis of dementias, as well as NPS assessment and
management. The new Medicare Annual Wellness Visit benefit, which promotes early
detection of cognitive impairment, provides impetus for improving the diagnostic and
assessment skills of clinicians relevant to providing high-quality dementia care. Results
from this work highlight the NPS clinicians should monitor and manage in tandem with
addressing caregiver burden. For example, clinicians who establish a diagnosis of DLB or
AD/DLB should be alert to increased risks of depression/dysphoria and anxiety, not just the
visual hallucinations and sleep disturbances/nighttime behaviors that are primary or
supporting features of the diagnosis. Similarly, a diagnosis of bvFTD should alert clinicians
to higher risks of agitation/aggression, not just disinhibition and apathy. Longitudinal
multimodal interventions (e.g., Gaugler, Reese, & Mittelman, 2013; Mittelman, Haley, Clay,
& Roth, 2006) can provide the structure for detecting burdensome NPS and simultaneously
addressing the needs of patients and caregivers, in the process delaying transitions to costly
long-term care. Data from our study should help clinicians anticipate and plan for such
emergence based on diagnostic subtypes, complexity, and stage. Future research should
focus on developing appropriate management strategies that incorporate targeted
interventions for the anticipation, prevention, and early detection of NPS, especially NPS
that are highly associated with caregiver burden.
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Figure.
Study sample.
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TABLE 1

Demographic Characteristics by Primary Dementia Diagnosis

Characteristic Total (N = 3,768) AD (n = 3,338) DLB (n = 241) bvFTD (n = 189)

Mean age (SD) 79 (6.98) 80 (6.86) 77 (6.50) 73 (5.98)

Women, n (%) 2,121 (56) 1,984 (59) 69 (29) 68 (36)

Race/ethnicity, n (%)

    White 2,801 (74) 2,415 (72) 210 (87) 176 (93)

    Black 518 (14) 498 (15) 15 (6) 5 (3)

    Hispanic 354 (9) 337 (10) 10 (4) 7 (4)

    Asian/native Hawaiian/Pacific Islander 57 (2) 55 (2) 2 (1) 0 (0)

    Other 38 (1) 33 (1) 4 (2) 1 (1)

Educational level, n (%)

    Less than high school 626 (17) 586 (18) 31 (13) 9 (5)

    High school graduate 1,037 (28) 928 (28) 62 (26) 47 (25)

    More than high school 2,105 (56) 1,824 (55) 148 (61) 133 (70)

Living situation, n (%)

    Lives with someone 2,859 (76) 2,514 (75) 199 (83) 146 (77)

    Lives alone 492 (13) 468 (14) 9 (4) 15 (8)

    Other 417 (11) 356 (11) 33 (14) 28 (15)

Currently married, n (%) 1,427 (38) 1,344 (40) 51 (21) 32 (17)

Dementia severity (CDR global), n (%)

    Mild 2,386 (63) 2,147 (64) 140 (58) 99 (52)

    Moderate 951 (25) 827 (25) 69 (29) 55 (29)

    Severe 431 (11) 364 (11) 32 (13) 35 (19)

Multiple etiology 192 (5) 150 (5) 23 (10) 19 (10)

Note. AD = Alzheimer's disease; DLB = Lewy body dementia; bvFTD = behavioral variant frontotemporal dementia; CDR= Clinical Dementia
Rating scale.

Percentages may not total 100 due to rounding.
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TABLE 2

Prevalence of NPS by Primary Dementia Diagnosis and Overall Dementia Severity

Primary Dementia Diagnosis Dementia Severity (All Diagnoses Combined)

NPS, n (%) Total (N =
3,768)

AD (n =
3,338)

DLB (n
= 241)

bvFTD
(n =
189)

p Value Mild (n
= 2,386)

Moderate
(n = 951)

Severe (n
= 431)

p Value

Agitation/aggression 1,519 (40) 1,320 (40) 99 (41) 100 (53) 0.001 826 (35) 451 (47) 242 (56) <0.001

Depression/dysphoria 1,427 (38) 1,242 (37) 117 (49) 68 (36) 0.002 914 (38) 366 (39) 147 (34) 0.23

Anxiety 1,553 (41) 1,323 (40) 134 (56) 96 (51) <0.001 939 (39) 434 (46) 180 (42) 0.004

Irritability/lability 1,522 (40) 1,329 (40) 103 (43) 90 (48) 0.08 929 (39) 426 (45) 167 (39) 0.006

Note. Neuropsychiatric symptoms (NPS) were reported by participants' caregivers/study partners using the Neuropsychiatric Inventory
Questionnaire. For this analysis, NPS were scored as present or absent. Numbers in parentheses are percentages of participants in each diagnostic
subgroup whose caregivers indicated the presence of the corresponding NPS.

p values were determined by a chi-square test, df = 2, for the associations of NPS with diagnosis type or severity

AD = Alzheimer's disease; DLB = Lewy body dementia; bvFTD = behavioral variant frontotemporal dementia.
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TABLE 4

Association of Specific NPS with Complex Dementia Diagnoses: AD Plus a Secondary Diagnosis

Agitation/Aggression Depression/Dysphoria Anxiety Irritability/ Lability

Secondary Dementia Type ORadj [95%CI]
a

ORadj [95%CI]
a

ORadj [95%CI]
a

ORadj [95%CI]
a

No secondary diagnosis (ref)

DLB 1.26 [0.76, 2.07] 1.79 [1.11, 2.89] 1.88 [1.17, 3.02] 1.10 [0.67, 1.79]

VaD 0.64 [0.36, 1.15] 1.46 [0.84, 2.53] 0.75 [0.42, 1.33] 0.94 [0.53, 1.66]

p Value 0.21 0.03 0.02 0.91

Note. p value for the Wald test of the coefficient for association of secondary dementia diagnosis and specific neuropsychiatric symptoms (NPS).

AD = Alzheimer's disease; OR = odds ratio; adj = adjusted; CI = confidence interval; ref = reference group; DLB = Lewy body dementia; VaD =
vascular dementia.

a
Adjusted for age, sex, race/ethnicity, educational level, living situation, marital status, and dementia severity.
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