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Abstract
Objectives—1) To report rates of neuropsychiatric symptoms (NPS) in cognitive impairment, no
dementia (CIND). 2) To compare the 30-day prevalence of NPS in CIND with that in dementia
and cognitively normal individuals. 3) To compare the prevalence of NPS in amnestic MCI
(aMCI) with other predementia syndromes.

Design—Comparison of prevalence proportions among several defined groups.

Setting—Population-based study.

Participants—A subsample of the permanent residents of Cache County, Utah, aged 65 years or
older in January 1995 (N = 5092) and who had completed clinical assessments and had an
informant-completed Neuropsychiatric Inventory.

Measurements—Chi-square statistics, tests for trend, and logistic regression models were used
to analyze the three objectives listed earlier.

Results—The most prevalent NPS in those with CIND were depression (16.9%), irritability
(9.8%), nighttime behaviors (7.6%), apathy (6.9%), and anxiety (5.4%). Trend analyses confirmed
that the CIND group had NPS prevalence rates that fell between the normal and dementia groups
for most NPS. Logistic regression models showed no significant difference between aMCI and
other CIND participants in the prevalence of any NPS (lowest p: 0.316).

Conclusions—These data confirm the relatively high prevalence of NPS in CIND reported by
other studies, especially for affective symptoms. No differences in NPS prevalence were found
between aMCI and other types of CIND.
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Dementia is increasingly recognized as a serious public health concern.1 Fueled by an aging
population and an increased public awareness of the signs and symptoms of dementia, there
has been a notable increase in the prevalence of dementia.2 In conjunction with this increase
has been a growing focus on individuals with notable cognitive impairment at a severity
level insufficient for a diagnosis of dementia.3 The terms “cognitive impairment, no
dementia” (CIND) and “mild cognitive impairment” (MCI) have been used to describe the
collection of symptoms displayed by these individuals, many of whom are in the prodromal
stages to dementia. According to the American Association of Geriatric Psychiatry (AAGP)
position statement,4 CIND is a clinical syndrome consisting of measurable or evident
decline in memory or other cognitive abilities with little effect on day-to-day functioning
that does not meet criteria for dementia listed by Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revision (DSM-IVTR). AAGP defines MCI as a
clinically recognizable subgroup of CIND that is in all likelihood a prodrome of Alzheimer
disease.

Although rates of conversion vary,5 transition from MCI to dementia averages 12%–15%
per year in community samples. Risk factors for transition from CIND and MCI to dementia
have been a subject of growing interest, as it is believed that their identification can focus
interventions at earlier stages of dementia thereby preventing the full syndrome. Risk factors
for transition from MCI to dementia include cardiovascular risk factors,6 stroke,7 and the
ApoE ε4 allele.8

While dementia is defined by the occurrence of cognitive and functional decline, it has
become apparent that neuropsychiatric symptoms (NPS) are nearly universal in dementia
through the course of illness.9 As a result, and because NPS are associated with a worse
prognosis in dementia,4 the occurrence of NPS in MCI/CIND is also of interest. Study of a
community sample first suggested a prevalence of NPS in MCI on the order of 50%,
intermediate between that seen in persons with dementia and the cognitively normal.10 This
estimate was supported by work from a large clinical sample where depression was common
in MCI.11 Replication of the high prevalence of NPS in community samples of MCI has
since been published from European12 and North American13 population samples, and
from a large Argentinean clinical sample.14 Only Geda et al.13 previously examined the
prevalence of NPS in different forms of CIND in the United States and found it to be
comparable in amnestic and nonamnestic MCI.

In addition to a high prevalence of NPS in MCI/CIND, several studies have shown a link
between CIND/MCI and later conversion to dementia.8,15–17 Modrego and Ferrandez11
reported that a diagnosis of major depression doubles the risk of transition from MCI to
dementia, while a report from the Kungsholmen project suggested higher transition risk with
increasing levels of anxiety.12 These risk relationships were further clarified by Taragano et
al.,14 who reported that a form of NPS referred to as “mild behavioral impairment” in
patients with MCI or cognitive complaints greatly increases the risk of transition from MCI
to Alzheimer dementia (AD), while NPS without cognitive complaints greatly increase the
risk of transition to frontotemporal dementia.

We have previously reported findings from the Cache County Study (CCS) of Memory
Health and Aging, a unique population-based study of risk factors for the onset and
progression of dementia, suggesting that subtypes of CIND, especially with features
consistent with amnestic MCI, are associated with a risk of transition to dementia of 55%
over 3 years.8 The presence of one or more copies of the ApoE ε4 allele further increased
this risk. We now turn to examine the prevalence of NPS in CIND and its subtypes.
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Using the Cache County sample, here we 1) report rates of NPS in CIND; 2) compare the
30-day prevalence of NPS in persons with CIND to that in persons with dementia and to
cognitively normal elderly controls; 3) compare the prevalence of NPS in the most common
subtype of CIND, amnestic MCI (aMCI), to that in persons with other forms of CIND. In
regard to the subgroup analyses, we hypothesize that the non-aMCI group, being less well-
defined, will have a higher prevalence of NPS. A future paper will estimate the association
between NPS and transition rates from CIND to dementia.

METHODS
Sampling, Screening, and Procedure

The present study utilized data from the third of four triennial waves of dementia
ascertainment in Cache County, Utah (Fig. 1). The methods of the CCS have been detailed
extensively elsewhere.18,19 Briefly, all permanent residents of the county who were 65
years or older in January 1995 (N = 5677) were asked to become part of this study. We
enrolled 5,092 of these (90%) in Wave 1, all of whom were screened for dementia in a
multistaged assessment protocol. The first stage of screening involved either a revised
version of the Modified Mini-Mental State Exam (3MS)20,21 or for those unable to
complete testing, the Informant Questionnaire of Cognitive Status in the Elderly.22 Those
scoring below the predetermined education and sensory-adjusted score were selected for an
informant-based interview, which assessed clinical symptoms consistent with dementia.23

Participants whose informant interviews were suggestive of dementia or its prodrome, and
members of the designated subsample, were selected to undergo a clinical assessment (CA)
with a trained research nurse and a neuropsychological technician. The designated
subsample was created at Wave 1 to match each identified case of AD at a 2:1 ratio,
matched on age, gender, and ApoE ε4 genotype group, except for participants aged 65–74,
whom were matched at a 4:1 ratio.18 Due to attrition, additional individuals were selected in
Wave 3 to “replenish” the designated subsample, this time matching each case of dementia
or prodromal AD at a 2:1 ratio, with 100% sampling of all persons aged 85 or older. The CA
consisted of neuropsychological assessment,24 brief physical examination, and informant
interview of the development and course of any clinical symptoms. A geropsychiatrist and
neuropsychologist, with members of the examination team, reviewed results of the CA and
assigned preliminary diagnoses of dementia or CIND. The diagnostic panel members were
sensitive to the overlapping nature of dementia/CIND and depression, differentiating the two
based on the different syndromes found in each.

Dating of age at dementia onset was based on when the subject unambiguously met DSM-
III-TR criteria for dementia and dementia severity determined by using the Clinical
Dementia Rating25 (CDR) as a guide. Participants who met DSM-III-TR criteria for
dementia26 or prodromal AD were selected to undergo an MRI scan and laboratory studies
to rule out nondegenerative pathology that could explain the present cognitive symptoms.
Furthermore, those carrying a dementia diagnosis were invited to complete a geropsychiatry
examination.

All data from the CA, neuroimaging and laboratory results, and geropsychiatry examination
were subsequently reviewed by an expert panel consisting of study geropsychiatrists,
neurologists, neuropsychologists, and a cognitive neuroscientist for final assignment of
dementia diagnoses, mild cognitive syndromes, or normal cognitive status. Diagnoses of AD
and vascular and other forms of dementia followed standard research criteria. For example, a
diagnosis of AD was made according to NINCDS-ADRDA criteria.27 Clinical diagnoses of
CIND and aMCI were made according to published criteria. A diagnosis of prodromal AD
was assigned when the pattern of clinical symptoms or neuropsychological testing was
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suggestive of this state. Another requirement was the absence of other medical/psychiatric
conditions that would preclude an eventual AD diagnosis.8

For present purposes, the group of participants diagnosed as having CIND was further
subdivided into those with aMCI and those with other CIND diagnoses (CIND-Other). For a
diagnosis of aMCI, participants met the published criteria for mild ambiguous/prodromal
AD,8 MCI by Petersen,28 and/or MCI by CDR criteria.15 By definition, participants who
did not qualify for a diagnosis of CIND or dementia were assigned a CDR rating of 0. These
subtypes were grouped together due to their use as the CIND types most predictive of
conversion to Alzheimer Disease. For a diagnosis of CIND-Other, participants did not meet
criteria for a diagnosis of aMCI and did meet criteria for the CSHA definition of CIND29
and/or suffered from CIND related to vascular causes. It is important to note that CIND
attributed to other medical conditions, such as surgery or nondegenerative pathology, were
not included in the CIND-Other subgroup, whereas they were included in the original CIND
group. We did not have adequate sample sizes to evaluate each CIND subtype separately.

Individuals with a designation of dementia or mild ambiguous prodromal AD were invited
to complete an 18-month follow-up CA and expert panel review to confirm diagnoses.
Participants without dementia at the end of each wave were eligible for participation in the
subsequent wave. In both Waves 3 and 4, the 3MS cut score was raised (to increase the
sensitivity for identification of mild cognitive syndromes), the second screening stage of
informant interview was eliminated (as this information was gathered at the third stage, or
CA), and the designated subsample was replenished as discussed earlier. (Wave 2 3MS cut
score: 86/87 for subjects younger than 80 years and 83/84 for subjects older than 80 years;
Wave 3 and wave 4 3MS cut score: 90/91 for all ages). All study procedures were approved
by the institutional review boards at Utah State University, Duke University, and the Johns
Hopkins University.

Because the more detailed diagnostic categories of CIND were not rendered until the third
study wave, the final sample for the present investigation included only those study
participants who completed the Neuropsychiatric Inventory (NPI) at the CA in Wave 3 (Fig.
1). Of the original 5,092 participants enrolled in wave 1, 368 participants with dementia
diagnoses (with an additional 536 participants that died) were excluded from Wave 2. Of the
4,188 eligible, 3,411 (81%) participated in Wave 2. Of the original 5,092 participants, there
were 567 excluded with dementia prior to Wave 3 and an additional 1,271 that died prior to
the start of Wave 3. Of the 3,254 eligible, 2,324 (71%) participated in Wave 3. There were
1,224 (of 1,593 selected) participants who completed a CA at Wave 3. Of these, 1,130
(92%) completed the entire NPI. For each individual neuropsychiatric symptom, information
was included from up to 77 additional participants that did not complete the entire NPI,
forming the final sample for the analysis.

Assessment of Neuropsychiatric Symptoms
Neuropsychiatric symptoms were evaluated at the CA using the NPI.30 No other measures
of NPS were used, as the NPI is an organized way to measure multiple domains. The
research nurse interviewed a knowledgeable informant about the presence of 12 specific
domains: delusions, hallucinations, agitation/aggression, depression/dysphoria, anxiety,
elation/euphoria, apathy/indifference, disinhibition, irritability/lability, aberrant motor
behavior, disturbances of sleep, and disturbances of appetite/eating. The presence of each
symptom in the past 30 days was queried with a screening question. If this was endorsed,
follow-up was performed with a series of specific questions to clarify the nature of the
symptom, the frequency, severity, degree of change from premorbid characteristics, and
treatment. As in previous studies,10,13 we defined each outcome variable as either the
presence or absence of a given NPS.
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Analysis
The present analyses were carried out using STATA (SE) Version 10.1. Test for trend
analyses were used to compare the demographics of the three groups (normal versus CIND
versus dementia). Of note, CDR ratings were not completed on 79 participants, because they
had normal (N = 77) or other non-CIND diagnoses (depression, other medical condition that
did not appear to affect cognitive status). The prevalence of neuropsychiatric symptoms by
NPI domain were analyzed using 3-way Pearson chi-square (normal versus CIND versus
dementia), as well as test for trend analyses and Fisher's exact statistics. All prevalence
analyses were based on presence within the past 30 days. Similar analyses were carried out
for the aMCI subgroup of CIND (normal versus aMCI versus dementia) and for the CIND-
Other subgroup of CIND (normal versus other versus dementia).

Three logistic regression models were designed to compare each of the groupings with one
another (e.g., CIND versus Normal). The models use the cognitive groups as the predictors
and presence/absence of each NPS as the outcome. Model 1 was an unadjusted logistic
regression model used to compare the prevalence of the various domains of the NPI. Model
2 was a logistic regression model adjusted for age, education, and ApoE ε4 status. Model 3
was a logistic regression model adjusted for age, education, ApoE ε4 status, 3MS, and CDR.

RESULTS
A total of 1,224 Cache County residents were enrolled in Wave 3 of the CCS and completed
the CA. Of these, 522 were found to be cognitively normal, while 218 suffered from
dementia, and 484 were found to have CIND. Within the CIND group, 196 (8.40%*)
individuals met criteria for aMCI and 194 (8.35%*) for other types of CIND (*Percentages
considering 2,324 participants in Wave 3). As mentioned in the Methods, individuals with
CIND attributed to other medical conditions, such as surgery or nondegenerative pathology,
were not included in the subgroup analysis, whereas they were included in the initial CIND
group.

Table 1 compares demographic data among the groups. As expected, age increased moving
from cognitively normal to CIND to dementia. All groups had a slightly larger proportion of
women than men, but differences in proportion between the groups were not significant.
Mean duration of education was highest in the cognitively normal and lowest in the
dementia group. General medical health rating (GMHR)31 values decreased (indicating an
increase in medical morbidity), whereas the proportion of participants with at least one
ApoE ε4 allele increased, in progressive ratings of severity from cognitively normal to
CIND to dementia. Scores on CDR and 3MS also differed as expected across the three
groups. CDR is a dementia rating and increased as expected from normal to CIND to
dementia. 3MS is a measure of cognitive functioning and, conversely to CDR, decreased as
expected. Because of these differences, in later multivariable models, we controlled for age,
education, and ApoE ε4 status (Model 2 and Model 3) and for 3MS and CDR (Model 3).
Please note that in Table 1, data are presented for all 1,224 participants in Wave 3, not just
for the 1,130 completing the entire NPI. No differences were observed between those
completing the entire NPI and those not (data not shown).

Table 2 compares the 30-day prevalence of NPS by NPI domain in individuals who were
cognitively normal or who were diagnosed with CIND or dementia. The percentages of
participants with at least one NPS were as follows: Normal—15.1%, CIND—31%, and
Dementia—60.1%. Depression was the most prevalent NPS in CIND followed by
irritability/lability and nighttime behaviors. In cognitively normal participants, nighttime
behaviors showed the most prevalence. Depression/dysphoria and irritability/lability were
the only other NPS domains that had an occurrence of more than 1% in cognitively normal
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participants. In all cases, the prevalence of NPS increased from normal to CIND to dementia
(test for trend analyses, df = 2, p <0.05), except for nighttime behaviors (test for trend, df =
2, p = 0.508) (data not shown).

Table 3 displays prevalence data for the CIND subgroups (aMCI versus CIND-Other). Exact
p values were used to compare the prevalence of individual NPS between the two groups.
The percentage of participants with at least one NPS was: aMCI—26% and CIND-other—
26.3%. The lowest p value comparing the two groups (χ2, df = 1, p = 0.261) was for
irritability/lability, suggesting that NPS overall and individual NPS were not different
between the two groups.

Table 4 shows the results of the most adjusted multivariate model (Model 3, described under
methods) comparing the prevalence of NPS in CIND and participants with dementia or those
who were cognitively normal. The results of Model 3 will be discussed in detail and can be
found in Table 4. Results from Model 1 and Model 2 are not presented, but yielded similar
results to Model 3. Table 4 also displays 95% confidence intervals (CIs) for all comparisons.
When comparing CIND to normal, odds ratios (ORs) ranged from 10.0 (95% CI: 3.3–29.7, p
<0.001, df = 1) for apathy to 1.1 (95% CI: 0.6–1.9, p = 0.746, df = 1) for nighttime
behaviors. The NPS that were significantly different in CIND when compared to normal
participants were agitation/aggression, depression/dysphoria, anxiety, apathy/indifference,
irritability/lability, and appetite/eating. When comparing dementia to CIND, ORs ranged
from 9.5 (95% CI: 3.0–30.7, p <0.001, df = 1) for delusions to 1.3 (95% CI: 0.6–2.9, p =
0.453, df = 1) for nighttime behavior. The NPS that were significantly different in dementia
when compared to CIND were delusions, hallucinations, apathy/indifference, disinhibition,
irritability/lability, and appetite/eating. When comparing aMCI to CIND-Other, ORs ranged
from 1.6 (95% CI: 0.6–4.6, p = 0.388, df = 1) for anxiety to 0.7 (see table 4) for a number of
NPI domains. None of the comparisons of aMCI to CIND-Other revealed significant
differences.

DISCUSSION
Because of its population base, sample size, and comprehensive participant characterization,
the CCS can provide insights into the prevalence of NPS in different forms of CIND. Our
data confirm the high prevalence of NPS in CIND reported by other population studies,
especially for affective symptoms.10,13 We report an overall past month prevalence of NPS
in CIND (31%) that falls intermediate to that of the cognitively normal (15.1%) and those
with dementia (60.1%). Comparison of subgroups of CIND, show no differences between
those with aMCI and other forms of CIND.

When looking strictly at prevalence, much higher rates of depression were found in both
CIND and dementia, with CIND rates falling intermediate. The most distinguishing features
between the cognitively normal and CIND were depression, anxiety, apathy/indifference,
irritability/lability, and appetite/eating. The most distinguishing feature between those with
CIND and those with dementia was the presence of delusions. In fact, delusions were rare in
all groups except dementia, where they were present in 15.6% of individuals.

The present study can be compared with two prior population-based studies (the
Cardiovascular Health Study [CHS] and the Mayo Clinic Study of Aging [MCSA]) that
analyzed the frequency of NPS in MCI.10,13 Like our study, both these studies were
population-based and used similar instruments to measure NPS. One main difference
between this and the previous two studies is that our study offers a complete comparison
within a single population. The CHS study used normal participants from the CCS, and the
MCSA did not include comparisons with dementia participants.
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Both CHS and MCSA report the most prevalent NPS in MCI to be depression (CHS 20%,
MCSA 27%), apathy (CHS 15%, MCSA 18.5%), and irritability (CHS 15%, MCSA 19.4%).
Our participants with CIND had a similar prevalence of depression/dysphoria, but a lower
prevalence of other NPS, including apathy and irritability. This may be explained by
selection bias, as our study was population-based. However, as in the previous two studies,
affective symptoms seem to predominate. When comparing the ORs in our study with those
from the MCSA, similar domains had the highest associations with CIND: depression,
apathy, irritability, anxiety, and appetite. Lastly, the MCSA analysis split MCI into aMCI
and non-aMCI. They found the prevalence of apathy, agitation, and irritability to be slightly
higher in persons with aMCI and depression, anxiety, delusion, and disinhibition to be
slightly higher in persons with non-aMCI. In our analysis, no differences were found in NPS
prevalence between aMCI participants and those with other types of CIND. Because aMCI
is a purer cognitive disorder, it was expected that these participants would have fewer
behavior symptoms.

Strengths/Limitations
The strengths of this study include its substantial sample size, extensively tested and well-
designed measurements of neuropsychiatric symptoms (the NPI), and the carefully
determined diagnoses of CIND/MCI. In addition, this is a study with a very high
participation rate. In terms of limitations, the cross-sectional nature of this study is of note,
as is the use of the NPI, which utilizes data provided by the caregiver, not the patient
himself. Also, the Cache County population is predominantly Caucasian, limiting the
generalizability of the results to populations with otherwise similar attributes.

Conclusions/Future
This analysis confirmed other population studies indicating high rates of neuropsychiatric
symptoms in different forms of CIND. However, unlike some other studies, there was little
difference between subtypes of CIND. The clinical implication of these results is that NPS,
as measured by the NPI, are prevalent in all types of CIND and may be a beneficial tool in
identification of such patients. Our next step will be to ascertain whether these symptoms
can be used to predict a higher rate of incident dementia.
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Figure 1.
Cache Country and Current Study Design.
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