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AB S TRA C T

Objectives: To improve assessment of neuropsychiatric symptoms (NPS) by

expanding the measurement properties of the Neuropsychiatric Inventory Ques-

tionnaire (NPI-Q). Design: Multicenter, longitudinal observational study.

Setting: Several Alzheimer’s Disease Research Centers (ADRCs).

Participants: Individuals (n = 45,274) who presented to an ADRC with a col-

lateral and completed the NPI-Q.Measurements: The NPI-Q total severity score,

four NPI-Q subscales, dementia stage, expert NPS rating, consensus rating of

dementia syndrome, global cognitive screening, collateral rating of daily func-

tioning, and self-rating of depression. Results: There was strong evidence of cri-

terion validity with both dementia stage and expert NPS rating for the NPI-Q

total severity index, which informed cutoffs and interpretive ranges. Further-

more, subscales had adequate classification of dementia syndromes and appro-

priate convergent relationships with cognition, daily functioning, and mood.

There was good-to-excellent evidence of reliability for the NPI-Q total severity

index over several years, and subscales had adequate-to-good reliability.

Conclusions: This is the first study to provide empirically established cutoffs,

interpretive ranges, and evidence of reliability over a period longer than a

month on the NPI-Q and its subscales. This will improve assessment of NPS in

clinical and research contexts. Article Summary: Neuropsychiatric symptoms

of neurodegeneration are increasingly understood as early disease markers
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with tremendous functional impact later in disease, but are often missed or mis-

diagnosed. The most common measure of these symptoms, the Neuropsychiatric

Inventory Questionnaire (NPI-Q), does not have clinically actionable guidance,

which this article provided. We established cutscores for several conditions and

test-retest reliability over longer periods for the total score and subscales using a

multicenter database. (Am J Geriatr Psychiatry 2025; 33:524−534)
Highlights

� What is the primary question addressed by this study?
How can clinicians and researchers fully leverage the Neuropsychiatric Inventory Questionnaire (NPI-Q) to

reliably and validly assess neuropsychiatric symptoms?

� What is the main finding of this study?
The NPI-Q has adequate reliability, even over periods of several years and validly corresponds with criterion

ratings of neuropsychiatric symptoms and all-cause dementia staging. Furthermore, certain subscales can

help distinguish particular dementia syndromes (e.g., Lewy body dementia), but not others (e.g.,

Alzheimer’s); these subscales (as opposed to the total score or individual items) demonstrated incremental

validity when added to machine learning algorithms to classify from a multitude of dementia syndromes.

� What is the meaning of the finding?
These findings—the first to establish reliability, interpretive guidance, and empirically-derived cutoffs for

the NPI-Q—improve surveillance of neuropsychiatric symptoms by clinicians and researchers; furthermore,

the subscale validation lays groundwork for incorporation into digital workflows to improve accuracy of

diagnoses.
OBJECTIVE

T he impact of dementia is clear: 6.9 million Amer-
icans are living with Alzheimer’s dementia (AD)

alone, costing our healthcare system $360 billion. This
impact is expected to balloon to an estimated 13.8 mil-
lion cases by 2060.1 Neuropsychiatric symptoms
(NPS) are common in all dementia syndromes, con-
sidered hallmark to the diagnosis of some dementia
syndromes2−4 (e.g., frontotemporal dementia [FTD],
dementia with Lewy Bodies]), and may present
before the development of any dementia, leading to
development of new criteria emphasizing NPS as pro-
dromal symptoms for dementia.5,6 However, up to
71% of individuals initially presenting with NPS will
be misdiagnosed as having a primary psychiatric con-
dition.7 Further, NPS result in greater functional
impairment and worse quality of life among those
with dementia, leading to earlier institutional place-
ment.8−17 Given its importance in prodromal stratifi-
cation, diagnosis, course, and outcome, NPS
mail.com) en National Library of
 se permiten otros usos sin autoriz
assessment is increasingly recognized as a critical
aspect of dementia research and clinical services.18

However, unlike the plethora of well-validated tests
that exist for cognitive assessment within the context
of dementia, comparatively fewer parallel instru-
ments exist for objective assessment of NPS.

Among NPS measures, the Neuropsychiatric
Inventory Questionnaire (NPI-Q) is most commonly
used.19 It is a brief, informant-rated version of the NPI
interview designed to assess various types of NPS,
including hallucinations, delusions, depression, anxi-
ety, disinhibition, agitation, elation, apathy, irritabil-
ity, aberrant motor behavior, and sleep and appetite
disturbance. Surprisingly, despite its widespread use,
there is minimal guidance on how to interpret the
NPI-Q. Most concerningly, no study has identified
interpretive ranges for NPS severity or established cut-
offs indicative of dementia stages or syndromes.19−21

Furthermore, interpretation of the NPI-Q subscales
remains unclear. Although there has been little agree-
ment on subscale use,20,22−30 a recent study comparing
different proposed subscales found that psychosis,
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mood disturbance, behavioral activation, and behav-
ioral suppression/somatic disturbance had the stron-
gest evidence across various dementia populations.24

Lastly, it is unknown whether the NPI-Q can reliably
assess NPS over longer timeframes,21 such as 6−12
months, since test-retest reliability for the NPI-Q has
only been assessed over periods up to one
month.20,23,31−37

Without addressing these gaps, clinicians and
researchers using the NPI-Q may inaccurately assess
and characterize NPS among individuals with neuro-
degenerative conditions. Inaccurate or inconsistent
assessment can compromise patient care and hinder
the advancement of therapeutic strategies which, in
turn, may have downstream effects on the financial
and emotional costs of dementia. Inaccurate or incon-
sistent assessment may also pose numerous methodo-
logical problems when the NPI-Q is used for research
purposes. Virtually all healthcare practitioners and
scientists who work with patients with dementia
would benefit from empirical guidelines on how to
interpret the NPI-Q. A comprehensive analysis of the
NPI-Q could also facilitate data harmonization as
well as the incorporation of the measure into elec-
tronic medical records and automated algorithms
that are being developed to inform diagnoses, prog-
noses, and interventions. As such, the purpose of this
study was to establish the reliability and validity of
the NPI-Q and provide practical interpretation of its
cutoffs, subscales, and ability to assess NPS over
time.
METHOD

Study Design, Setting, and Participants

Individuals who had a knowledgeable collateral (e.
g., family member) present to complete an NPI-Q rat-
ing during an initial Alzheimer’s Disease Research
Center (ADRC) visit between June 2005 and June
2023 were selected from the National Alzheimer’s
Coordinating Center (NACC). No other exclusion cri-
teria were applied, which resulted in 45,274 individu-
als from 46 ADRCs. Of these, a subset of 29,679
returned with a collateral completing a second NPI-Q
rating, which were used to evaluate reliability. These
individuals returned, on average, after an interval of
4.84 years (SD = 3.71, range = 0.14−17.68). Although
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NACC requires certain data from ADRCs for the Uni-
form Data Set (UDS), reasons for missing data may
not be fully documented. Furthermore, there are dif-
ferences in recruitment strategies (e.g., clinic referral,
community-based) and each ADRC has its own IRB
approval.
MEASURES

Neuropsychiatric Symptoms

NPS was assessed via the NPI-Q. In brief, the NPI-
Q is a 12-item, collateral-rated measure of NPS, with
good internal consistency and test-retest reliability
over short periods.20,21

A criterion rating of behavioral disturbance and
NPS was completed with the newer Clinical Demen-
tia Rating (CDR�) Dementia Staging Instrument plus
NACC FTD Behavior and Language Domains.38,39

This rating of behavioral disturbance (e.g., reduced
awareness, disinhibition, apathy, interpersonal dis-
engagement, affective lability, poor empathy,
changed eating habits) and the extent to which these
impact social relationships, is scored independently
of other UDS data, such as NPI-Q. The rating produ-
ces five levels of behavioral disturbance and NPS:
unimpaired, questionable, mild, moderate, and
severe.

Self-reported depression symptoms were assessed
via the Geriatric Depression Scale-Short Form (GDS-
SF), which has been well-validated in older adult and
neurodegenerative samples.40,41 Higher scores indi-
cate more depression symptoms.
Cognitive and Functional Assessment

Overall cognitive-dementia stage was determined
using the gold standard CDR� Dementia Staging
Instrument. This scale is based on evaluations from
the patient and collateral sources, and includes rat-
ings across six domains: memory, orientation, judg-
ment/problem-solving, community functioning,
home/hobby functioning, and personal care function-
ing.42 This study used established CDR interpretive
guidelines to create five cognitive-functional stages:
cognitively unimpaired, mild cognitive impairment,
mild dementia, moderate dementia, and severe
dementia.43 The CDR is rated independently of other
UDS data elements, which precludes criterion
Am J Geriatr Psychiatry 33:5, May 2025
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contamination with any of the other measures used in
this study.

Cognition was measured using a brief global cog-
nitive screener, the Mini Mental Status Examination
(MMSE) or the Montreal Cognitive Assessment
(MoCA). The UDS transitioned from including the
MMSE to the MoCA in Version 3 (UDS3), and a pub-
lished equipercentile linking study was used to con-
vert MMSE scores into estimated MoCA scores.44,45

Higher scores indicate more intact cognition.
Difficulties with instrumental activities of daily liv-

ing (IADLs) were assessed via the Functional Activi-
ties Questionnaire (FAQ),46 which has been
empirically established in older adult and neurode-
generative samples.47 Higher scores indicate greater
functional difficulties.
Dementia Syndromes

For individuals with cognitive impairment, clini-
cians at each ADRC used established UDS348 updated
diagnostic criteria and all available information to
rate presumptive AD.49 The same approach and
UDS3 update was used to rate Lewy Body dementia
(LBD)3,50 and behavioral variant FTD (bvFTD).4,51

Other presumed causes of impairment include pri-
mary progressive aphasia (PPA), motor FTD, other
neurologic, other medical, vascular, or psychiatric
and the criteria for these presumed etiologies are
listed in NACC documentation (naccdata.org).
Statistical Analyses

Following empirical consensus recommendations,
measurement properties were determined by crite-
rion validity, structural validity, content validity,
internal consistency, and test-retest reliability.52

Validity. Criterion validity (the extent to which
scores correspond with gold standard measures) was
evaluated in comparison with the CDR global demen-
tia staging and behavioral disturbance ratings. First, a
nonparametric Kruskal-Wallis test (x2KW) determined
group differences among these stages. If the effect
size (rank epsilon squared, e2) was large (see guide-
lines below), receiver operating characteristic curve
area under the (ROC-AUC) analysis determined
optimal cutoffs for accurately classifying criterion
diagnoses.
Am J Geriatr Psychiatry 33:5, May 2025
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Structural validity (the extent to which scores cor-
respond with the construct’s latent dimensions) was
previously suggested with a study that compared
various factor structures and found a recommended
four-factor structure.24 However, the extent to which
these factors or subscales correspond with related
constructs has not yet been evaluated. Thus, nonpara-
metric Spearman correlations (rs) assessed one facet
of construct validity (the extent to which scores con-
verge with related constructs, diverge from disparate
ones, and correspond with hypotheses about group
differences) of the NPI-Q subscales. We used general
cognition, IADL functioning, and depression symp-
toms as related and disparate constructs in these con-
struct analyses. To further evaluate other facets of
construct validity, we tested the presence and extent
of difference on the NPI-Q and subscales amongst
dementia syndromes using nonparametric Mann-
Whitney U tests. If subscales differences amongst
diagnostic groups were large (based on rank-biserial
correlation, rrb, effect size; see guideline reference
below), we calculated optimal cutoffs using ROC-
AUC analysis.

To incrementally integrate criterion, structural, and
construct validity evaluation, we implemented ran-
dom forest classification algorithms determining
whether NPI-Q subscales offer unique predictive
value above demographic prediction. For random for-
ests, we used a nine-category dementia syndrome
classification as the outcome (cognitively unimpaired,
AD, LBD, bvFTD, PPA, motor FTD, other neurologic,
other medical, vascular, psychiatric). We evaluated
the performance of four predictor sets: 1) demo-
graphics, 2), demographics + total NPI-Q, 3)
demographics + four NPI-Q subscales, 4), demo-
graphics + 12 NPI-Q items.

Reliability. Internal consistency (degree of item
interrelatedness) for total severity and subscales was
evaluated using McDonald’s omega (v) for the NPI-Q
administered at the first visit. Test-retest reliability
(the extent to which scores are consistent over time)
for total severity and subscales was evaluated using
intraclass correlation coefficients (ICC) across the first
and second visit. Multilevel modeling was used
within a generalizability theory framework53 to deter-
mine the extent to which score error/variability in the
total severity score was attributable to different
response across participants (inter-person variance),
particular items within the scale (inter-item variance),
527
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time points (inter-session variance), or interactions
among these three components.

Software and Interpretive Rules of Thumb. Anal-
yses were mostly conducted in the R environment
(version 4.3.3). The tidyverse (version 2.0.0) and Hmisc
(version 5.1-2) packages were used to prepare and
summarize data. Validity analyses were supple-
mented with correlation (version 0.8.4), effectsize (ver-
sion 0.8.8), pROC (version 1.18.5) packages, as well as
JASP (version 0.8.3) for random forest modeling. Reli-
ability analyses were supplemented with psych (ver-
sion 2.4.3) package. Reliability and effect size
coefficients were interpreted according to recommen-
dations by Ben-Shachar and colleagues in the effectsize
reference manual,54 and interpretation is integrated
into results text (i.e., negligible, small, medium, large).
All tests were two-tailed unless otherwise specified.
With a large sample size, we expected many tests to
be statistically significant and gave weight to inter-
preting effect sizes and their confidence intervals.

RESULTS

The inclusion criteria (i.e., having a collateral com-
plete an NPI-Q during an initial ADRC visit) resulted
in 45,274 individuals. Of these, 56.7% were women,
37.1% were in their 70s (12.2% 50s or younger,
29.2% 60s, and 21.5% 80s or older; Mage = 71.19,
SDage = 10.37), 56.8% had a bachelor’s degree or
higher (7.2% had some high school or less, 36% had
high school diploma to some college; Myears of educa-

tion = 15.19, SDyears of education = 3.41), and 80.4% self-
classified as white (13% as Black American, 8.3% as
Hispanic, 2.8% as Asian). Descriptives for the retest
subsample are presented in Supplementary Tables.

The most common cognitive stage was mild cogni-
tive impairment (39.6%), most common cognitive
syndrome was presumed Alzheimer’s (38.4%), and
most participants had no behavioral disturbance on
the criterion rating (78.6%). This general lack of dis-
turbance was observed in the distribution of NPI-Q
total severity score (M = 3.07, SD = 4.35, range = 0
−36) as well as psychosis (M = 0.18, SD = 0.67,
range = 0−6), mood (M = 0.79, SD = 1.24, range = 0
−6), behavioral activation (M = 0.87, SD = 1.58,
range = 0−9), and somatic disturbance/behavioral
suppression (M = 0.99, SD = 1.60, range = 0−9) sub-
scales.
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Validity

Criterion validity. With regard to cognitive stage
criterion, all comparisons were statistically significant
and large differences were observed on the NPI-Q
total severity (x2KW = 15534, df = 4, p < 0.001,
e2 = 0.34, 95% CI [0.34, 0.35]) and subscale scores (all
comparisons statistically significant; e2 range = 0.15
−0.24) across CDR stages. Regarding criterion behav-
ioral disturbance ratings, a similar pattern emerged
where all comparisons were statistically significant
and large for NPI-Q total severity (x2KW = 8234.4,
df = 4, p < 0.001, e2 = 0.27, 95% CI [0.26, 0.28]) and
medium-to-large for subscales (all comparisons statis-
tically significant; e2 range = 0.10−0.22). Given the
largest differences with staging of cognitive
impairment and behavioral disturbance were both
found in the NPI-Q total severity score, we included
the total score in ROC-AUC analyses, which were
favorable for cognitive stage (demented vs. not;
AUC = 0.80, 95% CI [0.80, 0.81]) and behavioral distur-
bance (clearly disturbed vs. not; AUC = 0.87, 95% CI
[0.86, 0.87]). Youden’s J analysis revealed an optimal
cutoff of ≥3 for dementia (sensitivity = 0.74, specific-
ity = 0.74) and ≥4 for clear behavioral disturbance (sen-
sitivity = 0.76, specificity = 0.82). These cutoffs were
integrated with distributional properties of the NPI-Q
at different levels of disturbance (e.g., standard devia-
tion of those with no disturbance, median of those
with moderate-to-severe disturbance) to create inter-
pretive ranges: 0−2 = normal, 3−7 = mild global dis-
turbance, ≥8 = significant global disturbance (See
Figure 1). Descriptives for the NPI-Q and its subscales
among stages of impairment and disturbance are pre-
sented in Supplemental Tables 1 and 2.

Structural and Construct Validity. Subscales had
positive, medium-strength correlations with each
other, suggesting they capture related but nonredun-
dant information. The NPI-Q total severity had a neg-
ative, medium-strength relationship with cognition
(rs = �0.44, 95% CI [�0.45, �0.43], p < 0.001), as did
all subscales to a similar degree (rss = �0.30 to 0.36).
There was a positive, large-strength correlation with
functional/IADL dependence (rs = 0.66, 95% CI
[0.65,.66], p < 0.001) that varied widely amongst sub-
scales (rss = 0.40 - 0.56), with psychosis having the
weakest relationship and somatic disturbance/behav-
ioral suppression having the strongest relationships.
There was also a positive, medium-strength
Am J Geriatr Psychiatry 33:5, May 2025
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FIGURE 1. Syndrome-specific cutoffs for the NPI-Q total score and subscales. Note. NPI-Q = Neuropsychiatric Inventory Question-
naire; LBD = Lewy Body Dementia; FTD = Behavioral Variant Frontotemporal Dementia.

Gonz�alez et al.
relationship with depression symptoms (rs = 0.38,
95% CI [0.37,.39], p < 0.001), which most strongly
manifested on the mood subscale (rs = 0.37) and to a
lesser degree with others (rss = 0.14−0.31).

Compared to other syndromes, there did not
appear to be a unique pattern of relationships with
AD. The psychosis subscale was uniquely associ-
ated with LBD, although the somatic disturbance/
behavioral suppression (including sleep) subscale
was nonuniquely related. The behavioral activation
subscale was uniquely associated with bvFTD,
although the somatic disturbance/behavioral sup-
pression subscale was also related. And the mood
subscale was uniquely associated with psychiatric
disturbance as primary cause of impairment. Sub-
scale cutoffs by syndrome are presented in Figure
2. NPI-Q and subscale values are presented in Sup-
plemental Table 3.

Integrated Random Forrest Performance. When
all four subscales were integrated into the random
forest classifier, comparing all nine dementia syn-
dromes at once, there was adequate classification
accuracy (AUC = 0.67), which significantly reduced
when only the total severity was entered
(AUC = 0.63), and further reduced when only demo-
graphics were included (AUC = 0.53). In contrast,
Am J Geriatr Psychiatry 33:5, May 2025
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adding all items into the classifier did not result in a
significant improvement (AUC = 0.68).
Reliability

The NPI-Q total severity had good internal consis-
tency (total v = 0.86) at a single time point, and sub-
scales had mostly adequate internal consistency
except for a questionable psychosis value (v
range = 0.59−0.74). The temporal consistency was
good for the total severity score (ICC = 0.79, 95% CI
[0.79, 0.80], F = 4.8, df1 = 29,678, df2 = 29,679, p <
0.001) and adequate for all subscales (ICC range = 0.63
−0.73). Across time points, the generalizability coeffi-
cient was excellent for the total severity score
(g = 0.91), and multilevel generalizability analyses
revealed that most error variance was attributable to
a participant £ item interaction (i.e., individual differ-
ences on particular items), closely followed by a main
participant effect (i.e., individual differences in global
severity responding), and then a participant £ time
interaction (i.e., individual temporal trajectories).

Given that the retest interval was quite large, and
that clinical encounters may often occur annually or
sooner, we reran test-retest analyses on a smaller sub-
set that returned for their second visit within a year
529
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FIGURE 2. Denisty plot of NPI-Q interpretive ranges and scores by CDR behavioral disturbance ratings. Note. NPI-
Q = Neuropsychiatric Inventory Questionnaire.

Practical Assessment of Neuropsychiatric Symptoms
(n = 5,615), and found similar values for the total
severity score (ICC = 0.78, 95% CI [0.77, 0.79], F = 4.5,
df1 = 5,614, df2 = 5,615, p < 0.001) and all subscales
(ICC range = 0.63−0.71).
CONCLUSIONS

The NPI-Q was originally designed to help quan-
tify the extent of NPS in individuals with dementia in
a time-efficient fashion. However, given the clear rela-
tionship of NPS with dementia presence, severity,
and syndrome, it is surprising that NPI-Q cutoffs and
interpretive guidance have not been offered before.
As such, the aim and major contribution of this study
was to consolidate, update, and expand the analysis
of the NPI-Q’s measurement properties to improve
NPS assessment. To this end, we found good evi-
dence of criterion validity using both cognitive-
dementia staging and independent expert ratings of
NPS, and were able to generate cutoffs and interpre-
tive suggestions. Notably, these cutoffs should not
supersede clinical judgement, and there may be criti-
cal item endorsements, such as mild endorsement of
hallucinations, that are worth exploring, even if a
530
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score is beneath cutoffs. Further, we found evidence
of construct validity in the subscales with theoreti-
cally consistent convergent and divergent relation-
ships with external ratings of cognition, daily
functioning, and depression. Finally, in using multi-
ple metrics of reliability over two time points spread
over many years, we found good evidence for both
the total severity index and subscales. Although the
NPI-Q should not be used on its own to diagnose
dementia or a particular dementia syndrome, our
results suggest that it may be a useful part of the pre-
visit workflow to empirically inform clinicians about
differentials and symptom areas that warrant further
assessment. This may, in turn, reduce the likelihood
of misdiagnosis which can be high in psychiatric
settings.7

Another important contribution of this study is fur-
ther elaboration of the NPI-Q’s structural validity.
Although a recent study determined the best subscale
structure, the recommended subscales have not been
subject to further reliability analysis and validation.24

The current study further supports use of these sug-
gested factor structure (psychosis, mood, behavioral
activation, somatic disturbance/suppression) as sub-
scales. Not only was there appropriate reliability
(save for a borderline result for psychosis), but there
Am J Geriatr Psychiatry 33:5, May 2025
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was also theoretically consistent convergence and
divergence with related constructs. Of the subscales,
it appears that somatic disturbance/behavioral sup-
pression has the largest relationship with daily func-
tioning dependence. As this subscale includes apathy,
one could hypothesize that decline in goal-directed
behavior might require increasing structure and sup-
port. In addition to a lack of initiation, apathy corre-
lates with cognitive-dementia severity quite strongly,
such that this subscale could also be a marker for
broader neurobehavioral dysfunction.55 Overall,
these associations support the use of this subscale
structure in the literature.

As further evidence of structural validity, each sub-
scale on its own had some strong criterion relationships
with a syndrome (e.g., psychosis subscale with LBD),
and when all subscales and syndromes were concur-
rently entered into a random forest classifier, there was
adequate classification accuracy. This suggests that
future efforts to create informed differential diagnoses
from medical records could integrate NPS with other
independent data points (e.g., IADL assistance, cogni-
tive concerns, medications) to create increasingly accu-
rate predictions and appropriate referrals. Since
classification algorithms use feature reduction that is
idiosyncratic to the sample and since adding items
individually did not improve performance, future
efforts should incorporate the proposed subscales as
features instead of just items or a total severity score.

A significant contribution of our study is that it
informs clinicians and researchers in monitoring NPS
longitudinally and in response to treatment. Despite
the importance of tracking NPS over long periods, the
NPI-Q had not been subject to test-retest analyses lon-
ger than one month. The current findings suggest that
the NPI-Q is a robust measure of NPS over the span
of multiple years. These findings may be integrated
with literature showing relations of NPI-Q to bio-
markers and pathology.56,57

Alongside these strengths there are limitations to
be considered. One lies in the measure itself including
multipronged and “double-barreled” questions (e.g.,
the sleep item conflates prompts related to insomnia,
hypersomnia, and parasomnia), and its design to
focus on those with suspected dementia. Newer
scales, such as the Mild Behavioral Impairment
Checklist, that disaggregate NPS and do not frame
questions in the context of obvious cognitive
impairment may become commonly used in future
Am J Geriatr Psychiatry 33:5, May 2025
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research. However, the NPI-Q is still widely dissemi-
nated, and our aim is to improve the yield from cur-
rent tools as we bridge to implementation of new
tools in advancing the science of NPS. Another weak-
ness lies in the sampling, such that most individuals
attending ADRCs are nonminoritized and with
higher education, which constrains generalizability to
minoritized and disadvantaged groups. The UDS
also does not have quantified social determinants of
health or specific criterion scales for other facets of
NPS (aside from depression) to validate the NPI-Q.
These gaps deserve further study. Looking ahead,
these results pave the way for creating reliable change
indices and cutoffs for determining clinically mean-
ingful changes over different periods of time.

At present, we hope the current results expand our
armamentarium so as to improve our understanding
of NPS and quality of life of individuals living with
their complications.
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