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The Diagnostic Statistical Manual-5 (DSM-5) has included a category named the neurocognitive disorder which was
formally known in DSM-IV as ‘dementia, delirium, amnestic, and other cognitive disorders’. The DSM-5 distinguishes
between ‘mild’ and ‘major’ neurocognitive disorders. Major neurocognitive disorder replaces the DSM-IV’s term
‘dementia or other debilitating conditions’. A pivotal addition is ‘mild neurocognitive disorder (mNCD)’ defined by a
noticeable decrement in cognitive functioning that goes beyond normal changes seen in aging. It is a disorder that may
progress to dementia — importantly, it may not.

Presently, our understanding of mNCD is derived from research on mild cognitive impairment (MCI). Whereas there is
currently no clear treatment for mNCD, many experimental therapies now and into the future will focus upon secondary
prevention, namely decreasing the risk of progression to major NCD. In this article, we will focus on mNCD by reviewing
the relevant literature on MCI. We will review the research on the incidence and prevalence of MCI, conversion rates from
MCI to dementia, risk factors for conversion of MCI to dementia, comorbidity of MCI with other neuropsychiatric
disorders (NPS), and the development of treatment strategies for neuropsychiatric disorders in MCI.

The presence of NPS is common among individuals with MCI and is an important risk for progression to dementia.
However, there has been little research on effective treatments for NPS in MCI. Clinicians and investigators must
determine if the treatment of the NPS in mNCD will improve quality of life and help reduce the progression of the

cognitive impairment.
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Introduction

The recently published DSM-5 (American Psychiatric
Association [APA], 2013) includes a subsection entitled neu-
rocognitive disorders (NCDs) which replaces the Diagnostic
and Statistical Manual-IV (DSM-IV) TR (APA, 2000) cate-
gory of delirium, dementia, and amnestic and other cognitive
disorders category. The DSM-5 distinguishes between ‘mild’
and ‘major’ NCDs. The diagnosis of major NCD replaces
the DSM-IV’s term ‘dementia or other debilitating con-
ditions’. However, a pivotal addition is the new diagnosis of
‘mild neurocognitive disorder’ (mNCD). It is a disorder that
may progress to dementia — importantly, it may not.

Blazer (Blazer, 2013) recently summarized the most
salient benefits of this new diagnosis:

(1) The diagnoses of mNCDs reflect an emerging lit-
erature that confirms both the improvement in
early diagnostic techniques and the recognition of
the neuropathology underlying these disorders
emerge well before the onset of clinical symptoms
seen in dementia.

(2) The importance of identifying this population for
research in order to focus on slowing progression.

(3) The patient’s need for and seeking of assistance in
dealing with the initial onset of such problems,
and potential need to make plans for the future.

(4) ‘Once a treatment is available that may slow
down, stop or even reverse the course of the
NCD, the time for intervention will be early in the
development of the disease (e.g., mNCD), what-
ever the etiology’.

Moreover, it should be additionally noted that with the
potential development of biomarkers and genetic testing
for specific types of dementia (e.g., Alzheimer’s disease
(AD)), interventions may even be started before the onset
of symptoms.

In addition to the new diagnoses of mNCD, other sub-
stantial changes to this DSM-5 category included criteria
related to the preferable use of objective neurocognitive
assessment in diagnosing individuals with mNCD.
Although DSM-5 does not identify the specific neurocog-
nitive assessment to be used, it is noted that the deficit on
a given test would be expected to be between 1 and 2 stan-
dard deviations below normal. Additionally, in the DSM-5
text, there is the removal of memory impairment as an
essential criterion and improved specification of behav-
ioral symptoms associated with cognitive impairment.
Whereas in the DSM-IV TR, the domains of dysfunction
addressed memory impairment, aphasia, apraxia, agnosia
and executive dysfunction, the DSM-5 focuses more
broadly to include complex attention, executive function,
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learning and memory, language, perceptual-motor, and
social cognition.

Mild neurocognitive disorder

The DSM-5 diagnosis of mNCD is defined by a noticeable
decrement in cognitive functioning from a previous level
and requires the person to be engaging in compensatory
strategies and accommodations to maintain independence
and perform activities of daily living. However, for the
most part, mNCD does not interfere with independence.
Mild neurocognitive decline may signal the subsequence
occurrence of more severe decline (e.g., major NCD);
however, that is not necessarily the case. The mNCD
diagnosis represents a heterogeneous category, encom-
passing multiple possible etiologies (e.g., prodromal AD
and acquired stable cognitive deficits associated with trau-
matic brain injury (TBI)).

Presently, the etiologies for major NCD (but not
mNCD), when known, are to be coded as subtypes. Sub-
types include AD, Lewy-body disease (LBD), frontotem-
poral dementia, vascular neurocognitive impairment, TBI,
HIV, Huntington’s disease, and Other causes. In progres-
sive neurodegenerative disorders and some forms of vas-
cular cognitive impairment, minor and major NCD may
be earlier and later stages of the same disorder. However,
importantly the etiologies for mNCD are not coded in
DSM-5 — given the uncertainty of the link. During the
development of DSM-5, this was a much discussed issue.
As future biomarkers are identified in upcoming iterations
of the DSM-5, etiologies will likely be specified within
mNCD. Research in mNCD must move to further refine
definitions and subtypes based on etiology, prognosis, and
treatment.

Definitions of mild cognitive impairment

Presently, our understanding of mNCD is derived almost
exclusively from research in mild cognitive impairment
(MCI). The definition of MCI according to the National
Institute on Aging-Alzheimer’s Association (NIA/AA)
workgroups diagnosis guidelines for AD (Albert et al.,
2011) includes a change in cognition reported by the
patient, client, or clinician, objective evidence of
impairment in one or more domains, preservation in func-
tional abilities, and not demented. The DSM-5 workgroup
on NCDs (Ganguli et al., 2011) identified some distinc-
tions between mNCD and MCI as outlined in the NIA/
AA. They noted that mNCD encompasses a more diverse
group of entities including mild acquired impairments in
younger individuals and impairments that may be tran-
sient, static, or even reversible.

Other researchers have used various terms to describe
cognition that lies between normal cognitive aging and
dementia (see Geda & Nedelska, 2012; Panza et al,,
2005). In amnesic MCI (aMCI), memory is the dominant
problem. aMCI is most often thought of as a prodrome to
AD (Petersen & Morris, 2005). There are also non-amnestic
types of MCI (Asada et al., 1996); for example, cognitive
impairment—no dementia (Arthur, 1973; Ebly, Parhad,

Hogan, & Fung, 1994) emphasizes cognitive impairment
other than memory. However, for the diagnosis of
mNCD, the DSM-5 does not differentiate between aMCI
and non-amnesic MCI (naMCI). There is also multiple-
domain MCI in which memory and other cognitive
domains are impaired. Patients with multiple-domain
MCI may be at a higher risk of conversion to dementia
(Crocco & Loewenstein, 2005). There are MCI subtypes
based on presumed etiology (e.g., MCI-AD, vascular
MCI, or MCI-LBD). However, as noted earlier, at this
time such subtypes are not formally specified or coded in
mNCD in the DSM-5. These subtypes are, however,
coded for in major NCD in the DSM-5.

Research in the area of MCI is what informs us today
on how to proceed in terms of diagnosis, research, and
treatment for mNCD.

Prevalence of MCI

There has been a prolific body of research on MCI over
the last decade (Petersen et al., 2009). However, defini-
tions of MCI have varied (Panza et al., 2005) resulting in
inconsistencies across findings (Aschoff, Hoffman, Pohl,
& Wever, 1975; Petersen et al., 2001). Future research
needs to apply diagnostic criteria for mNCD consistently
in order to better estimate prevalence. Petersen and Morris
(2005) outlined the main sources of variability in research
on MCI: (1) criteria for MCI, (2) implementation of the
criteria, (3) source of subjects, and (4) reference standards
for normal performance. Preliminary data from reliability
studies on the DSM-5 for mNCD suggests that there is a
clear improvement in inter-rater reliability among clini-
cian when the new DSM-5 criteria for mNCD are applied
along with the use of standardized testing (Dan G. Blazer,
personal communication, March 24, 2014).

Researchers have examined prevalence rates of MCI
across varied definitions (for a review see Panza et al.
(2005)). In a recent study, Ward, Arrighi, Michels, and
Cedarbaum (2012) reported substantial variation in rates
of prevalence and incidence associated with varied defini-
tions (MCI: 21.5—71.3; aMCI: 8.5—25.9 per 1000 person-
years) and prevalence (MCI 3%—42%,; aMCI
0.5%—31.9%).

In a community sample of older adults in the Bronx
(N = 1944), researchers (Katz et al., 2012) found 21.5%
of the sample with prevalent aMCI or naMCI at baseline.
The incidence of aMCI was 3.8 and for naMCI, it was 3.9
per 100 person-years. They found little difference in men
and women but found lower rates in whites than in blacks
(19.1% vs. 27.3%). Sex, education, and race were not sig-
nificant risk factors for incident aMCI. In contrast, Panza
et al. (2005) commented that the incidence rates of all pre-
dementia syndromes are higher in subjects with less edu-
cation, but education is not consistently related to
prevalence rates. Other studies have found lower educa-
tion to be predictive of cognitive decline (Sachs-Ericsson
& Blazer, 2005). Additionally, in the Bronx study (Katz
et al., 2012), elderly black individuals appear to be at
increased risk for naMCI which may be related to higher
rates of cerebrovascular disease and cardiovascular risk
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factors among African-Americans compared with whites
(Katz et al., 2012). Importantly, the authors note that there
is a paucity of longitudinal research on MCI. Future
research in this area, using carefully applied diagnostic
criteria for mNCD, is clearly needed to document the inci-
dence and prevalence of the DSM-5-defined mNCD.

Conversion of MCI to dementia

Rates of conversion from MCI to dementia vary greatly
across definitions (see Panza et al.,, 2005) and setting.
Rates tend to be higher where individuals sought treat-
ment compared to general population settings; individuals
with more severe symptoms are likely more motivated to
seek treatment in a memory disorder clinic (Crocco &
Loewenstein, 2005). Mitchell and Shiri-Feshki (2009)
found, in specialty settings, rates of conversion from MCI
to dementia to be 39.2%, and in general population sam-
ples, to be 21.9%. In one review (Busse, Bischkopf, Rie-
del-Heller, & Angermeyer, 2003), rates of conversion to
dementia over 2.6 years ranged from 23% to 47%. Impor-
tantly, the majority of individuals with MCI do not prog-
ress to dementia during the follow-up period of most field
studies.

There has been an attempt to identify the progression
of decline by MCI subtype (Panza et al., 2005). In a recent
study (Espinosa et al., 2013), data from 550 MCI patients
was analyzed based on Petersen’s criteria for MCI (2004).
The probable aMCI subset of patients had 8.5 times higher
risk of converting to dementia compared to the probable
naMCI group. Probable amnesic has been associated with
prodromal AD.

Researchers are identifying neurological tests that are
sensitive to detecting individual who are more likely to
convert (Egli et al., 2014). Researchers are also attempting
to identify biosignatures for conversion (e.g., neuroimag-
ing, demographic, genetic, and cognitive measures)
(Eskildsen et al., 2013; Torosyan, Dahlbom, Czernin,
Phelps, & Silverman, 2013; Ye et al., 2012).

Reversion from MCI to normal

Some individuals diagnosed with MCI revert to normal
cognitive functioning. In a recent study, Roberts et al.
(2014) examined a clinical sample of individuals with
MCI. They identified characteristics associated with
reversal to normal cognition. These factors included being
married, having non-amnestic impairment or single-
domain MCI, having no apolipoprotein E (APOE) ¢4
alleles, having better everyday functioning, and higher
scores on cognitive tests. Similarly, in a sample of clinical
patients diagnosed with MCI (Arean, Peri, & Nezu,
1993), approximately 16% reverted back to normal at one
year, characteristics associated with reversion to normal
included better cognitive scores, better functioning, and
absence of the APOE ¢4 allele.

In another recent study, reversion to normal was char-
acterized by higher complex mental activity, greater open-
ness to experience, better vision, better olfactory ability,
or larger combined volume of the left hippocampus and

left amygdala. Reversion to normal was also associated
with a larger drop in diastolic blood pressure between
baseline and follow-up (Crawford et al., 2013). However,
for the most part, studies have not documented what the
apparent cause was for the initial MCI diagnosis that sub-
sequently remitted. There are a number of possibilities.
For example, they may have been depressed, medically
ill, or there may have been measurement error in the ini-
tial assessment or post assessment. Nonetheless, studies
suggest that those with documented MCI who reverted
back to normal were at a significantly higher risk for
future cognitive decline (Arborelius, Owens, Plotsky, &
Nemeroff, 1999; Roberts et al., 2014).

Research identifying risk factors for the conversion of
mNCD to major NCD will become of greater importance
as treatments for mNCD are identified. One important
area of investigation is the role of neuropsychiatric symp-
toms (NPS) in MCI. Indeed, an important risk factor in
progression of MCI to dementia is the presence of NPS.
First, it should be noted (and briefly reviewed below) that
neuropsychiatric symptoms in older adults, without MCI,
are associated with increased risk in the development of
cognitive decline, in particular the presence of symptoms
of depression.

Depression as a risk for MCI and dementia

Depression has been found to be associated with an
increased risk for MCI, dementia, and AD (Saczynski
et al., 2010). There is growing body of research suggest-
ing that depression may influence the onset and course of
cognitive decline. For example, in one study, depressive
symptoms at baseline were associated with increased risk
of MCI; specifically, 10.0%, 13.3%, and 19.7% for those
with no, low, and moderate or high depressive symptoms,
respectively (Barnes, Alexopoulos, Lopez, Williamson, &
Yaffe, 2006). In a recent quantitative meta-analysis,
depression was a major risk factor for incidence of MCI
and dementia (Gao et al., 2013).

Depression may be a risk factor for cognitive decline
(Diniz, Butters, Albert, Dew, & Reynolds, 2013; Ownby,
Crocco, Acevedo, John, & Loewenstein, 2006; Zeki Al
Hazzouri et al., 2014), cognitive decline may be a risk fac-
tor for depression (Richard et al., 2013), and/or there may
be a third variable (such as a neurological event) that
causes both depressive symptoms and cognitive decline.
These hypotheses are not mutually exclusive (Jorm, 2000;
Jorm, 2001; Ownby et al., 2006; Sachs-Ericsson, Joiner,
Plant, & Blazer, 2005).

In their review, Byers and Yaffe (2011) summarize the
likely biological mechanisms linking depression to
dementia as including vascular disease, alterations in glu-
cocorticoid steroid levels and hippocampal atrophy,
increased deposition of amyloid-8 plaques, inflammatory
changes, and deficits of nerve growth factors. Age of onset
of depression may be associated with different causal
mechanisms linking depression and cognitive decline
(Sachs-Ericsson et al., 2013). The association between
early onset depression (onset before age 60) and cognitive
decline may be best understood as implicating
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glucocorticoid functioning (Sapolsky, 2001). In contrast,
late onset depression (LOD, occurring after age 60) has
been associated with more severe cognitive decline and
neurological changes indicative of a more prominent bio-
logical pathology (Hickie et al., 2005; McKinney &
Sibille, 2013; Sachs-Ericsson et al., 2013). In LOD, neu-
rological changes are posited to give rise to both cognitive
deficits and depressive symptoms (Paranthaman et al.,
2012) or LOD may be a prodromal expression of AD
(Dillon et al., 2009).

One review (Leonard, 2007) suggests that depression
is associated with inflammation that could precipitate neu-
rodegenerative changes associated with AD and other
dementias. The depression may not be always causal but
may exacerbate preexisting cognitive impairment by
depleting cognitive reserve (Jorm, 2001). If the depression
is treated successfully, then the MCI improves, but the
individual may be at greater risk for AD (Alexopoulos,
2005). When making a diagnosis of mNCD, the Criteria
D in the DSM-5 specifies that ‘the cognitive deficits are
not better explained by another mental disorder (e.g.,
major depressive disorder, schizophrenia)’. In making
diagnosis, this possibility must be carefully evaluated.

In this regard, it should be noted that cognitive
impairment may be a symptom (that will remit) in older
adults with depression. Pseudodementia is a syndrome in
which dementia is mimicked; however, the underlying
cause is a psychiatric disorder which is typically, but not
always, depression (Sachs-Ericsson & Blazer, 2006). A
meta-analysis has shown that depression is associated
with broad impairments on neuropsychological measures
of executive function (Snyder, 2013). Studies suggest that
different antidepressant agents may improve cognitive
functions in patients with major depressive disorders
(Herrera-Guzman et al., 2009). In one study (Ramakers
et al., 2010), researchers found that in the absence of mod-
erately severe memory impairment, depression is more
likely to be associated with primary depression than with
prodromal AD.

Depression in late life can result from a number of
neurodegenerative conditions associated with aging and
cerebrovascular disease. There are several vascular risk
factors associated with an elevated risk of incident MCI
(Ganguli, Fu, Snitz, Hughes, & Chang, 2013). The vascu-
lar depression hypothesis (Alexopoulos, 2006) postulated
that cerebrovascular disease can predispose, precipitate,
or perpetuate a depressive syndrome in older adults.
Frontal-subcortical pathways affected by vascular disease
are also involved in mood regulation (Alexopoulos et al.,
1997; Krishnan, Hays, & Blazer, 1997). McKinney and
Sibille (2013) proposed that late-life depression is the inte-
grated output of biological processes with age-dependent
gene expression being the mechanism driving dysfunction
in multiple biological pathways.

Does treatment of depression lower risk for subsequent
cognitive decline?

Executive dysfunction and information processing speed
deficits are often considered to be hallmark cognitive

features of late-life depression. In a study (Mackin et al.,
2013) investigating the impact of psychotherapy (prob-
lem-solving therapy and supportive therapy) on cognitive
functioning in older adults with late-life depression and
executive dysfunction, there were clear improvement in
measures of executive functioning (regardless of therapy
type) but not for other measures of cognitive functioning.
Further improvements were associated with decreased
depressive symptom.

It has been suggested that long-term treatment with
antidepressants in older adults with depression may
decrease the risk of developing some types of dementia,
depending on the type of depressive disorder (Kessing,
2012). Antidepressant medication may have an impact on
the neurodegenerative processes associated with depres-
sion (Leonard, 2007).

Animal models have shown that antidepressant medi-
cations (Malberg, Eisch, Nestler, & Duman, 2000;
Santarelli et al., 2003) are associated with the repair of
neuronal networks (Sairanen, Lucas, Ernfors, Castrén, &
Castrén, 2005) and enhance axonal and dendritic sprout-
ing (Fujioka, Fujioka, & Duman, 2004; Vaidya, Siuciak,
Du, & Duman, 1999). In one study of depressed patients
(Kessing, Forman, & Andersen, 2011), long-term treat-
ment with the older antidepressants (e.g., tricyclics) was
associated with a reduced rate of subsequent dementia,
whereas treatment with other kinds of antidepressants
(e.g., SSRI) was not. However, it should be noted (as will
be described below) that this is not the case for treating
depression in individuals with dementia; anticholinergic
effects of the tricyclics may worsen cognition.

However, this is a difficult area to explore because
data is often retrospective and patients with depression
are not typically ‘randomly assigned’ to treatment. Thus,
it is difficult to surmise the extent to which different phar-
macological treatment modalities and types of antidepres-
sants potentially lower dementia risk in patients with
depression. As suggested by Byers and Yaffe (2011), it is
critically important to determine if treatment of depres-
sion would delay or prevent dementia.

Whereas symptoms of depression may signal an
increased risk for cognitive decline in older adults, the
presence of NPS among individuals with MCI has been
shown to increase risk for the progression of MCI to
dementia. Additionally, NPS are prevalent among individ-
uals with MCI, although these individuals often present to
clinicians with the primary complaint of some problems
with their memory and/or functioning.

Prevalence of neuropsychiatric symptoms in MCI

There is a high comorbidity of NPS in MCI. It should be
noted that in the DSM-5 diagnosis of mild and major
NCD, there is a further classification used to identify
behavioral symptoms. These include: psychosis, mood
disturbance, apathy, agitation, and with other behavioral
disturbance. In a review of studies on the prevalence of
NPS in MCI (Apostolova & Cummings, 2008), there was
considerable variability depending on definitions and
methodology used. They reported that neuropsychiatric
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manifestations occur in 35%—75% of patients with MCIL.
Frequently associated neuropsychiatric disturbances
include apathy, depression, and agitation and/or aggres-
sion (Lyketsos et al., 2002).

Depressive symptoms are common for older adults
with MCI. Panza et al. (2010) estimated that the preva-
lence of depression in individuals with MCI was higher in
hospital-based studies (median = 44.3%) than in popula-
tion-based studies (median = 15.7%). Rosenberg et al.
(2011) examined NPS in MCI and found prevalence for
symptoms as follows: depression 27.3%, apathy 16%, and
irritability, 25%. Rosenberg et al. (2011) examined NPS
in MCI by subtypes. No differences were observed in the
prevalence of NPS between aMCI and naMCI. However,
the presence of executive dysfunction predicted greater
severity and/or prevalence of certain NPS. They con-
cluded that it is possible that executive dysfunction with
an NPS profile is associated with prodromal AD and
might constitute a subtype of prodromal AD with implica-
tions for prognosis and treatment.

Researchers have generally found that there is a pro-
gressive increase in the number of NPS from normal to
MCI to dementia (Crocco & Loewenstein, 2005; Geda
et al., 2004). The presence of NPS may be a marker of
MCI severity (Feldman et al., 2004), which may in part
explain the association of NPS with progression to demen-
tia. Not only is depression in MCI associated with a higher
rate of conversion to dementia, poor response to treatment
of the depression is associated with increased risk
(Modrego & Ferrandez, 2004). Understanding the etiol-
ogy of neuropsychiatric symptoms in MCI may be rele-
vant to understanding the development of dementia
(Crocco & Loewenstein, 2005). Future research in mNCD
with comorbid NPS should examine conversation rates as
well as treatment strategies to reduce progression to major
NCD.

Neuropsychiatric symptoms in MCI increase risk
for dementia

Neuropsychiatric symptoms in MCI are associated with an
increased risk of conversion from MCI to dementia
(Rosenberg et al., 2013). Additionally, apart from the dif-
ficulties associated with MCI, neuropsychiatric symptoms
have serious adverse consequences to the individual, his
or her family, and caregivers.

Rosenberg et al. (2013) found baseline neuropsychiat-
ric symptoms in MCI were associated with an increased
risk of incident dementia (hazard ratio (HR): 1.37, 95%
confidence interval (CI): 1.12—1.66) and AD (HR: 1.35,
95% CI: 1.09—1.66). They concluded that NPS may be
among the earliest symptoms of preclinical AD. Palmer
et al. (2010) suggested that it is apathy, but not depression
that increases risk of progression in aMCI. In another
study (Zahodne & Tremont, 2013), apathy and depression
were associated with different aspects of executive func-
tioning in aMCI, which may reflect differing patterns of
frontal lobe pathology.

Mechanisms reviewed above that underlie the associa-
tion between depression and risk for cognitive decline are

also likely to underlie the association of depression in
MCI to the increased risk of dementia (e.g., vascular dis-
ease, alterations in glucocorticoid steroid levels, hippo-
campal atrophy, increased deposition of amyloid-3
plaques, inflammatory changes, and deficits of nerve
growth factors) (Byers & Yaffe, 2011; Miller, Maletic, &
Raison, 2009; Rosenberg et al., 2013). Mood symptoms in
MCI may also be related to decreased monoaminergic
innervation and neurotransmission (Heneka & O’Banion,
2007; Rosenberg et al., 2013). Researchers have also
found that specific neurological changes (e.g., temporal
lobe degeneration) associated with MCI and AD are
linked to emotional regulation (Sturm et al., 2013).

Anxiety in MCI has also been found to be predictive
of dementia (Burton, Campbell, Jordan, Strauss, &
Mallen, 2013). Burton and colleagues found the presence
of anxiety in MCI to almost double the risk for subsequent
dementia. In another longitudinal study of anxiety in MCI
(Palmer et al., 2007), 83.3% developed AD vs. 40.9% per-
sons who had MCI without anxiety. However, in one
study of patients referred to a memory clinic, anxiety was
not associated with increased risk (Ramakers et al., 2010).

Speculation on the causal mechanisms underlying the
association of anxiety to dementia includes the possibility
that prodromal symptoms of dementia may have caused
anxiety. Second, it may be the case that some neurological
event may affect the brain in such a manner as to increase
anxiety symptoms as well as progression of cognitive
decline. Gallacher et al. (2009) suggested the effects may
be also indirect. That is, anxiety may affect lifestyle,
which in turn has biologic effects. However, it is also the
case that anxiety is associated with heightened glucocorti-
coids, similar to depression, leading to atrophy of the hip-
pocampus. The mechanisms underlying this association
are a very important area of future research. Identifying
these different etiological factors may have consequences
to treatment (Forsell, Palmer, & Fratiglioni, 2003). The
neuropsychiatric symptoms are paramount to the clinician
treating individuals with cognitive impairment. Neverthe-
less, in diagnosing NCD using DSM-5, the clinician must
be careful not to focus exclusively upon the cognitive
impairment and neglect that the primary diagnosis may be
major depression or perhaps a psychosis.

Treatment of MCI

First, it must be recognized that at this time, there are no
clear treatments for MCI (Cooper, Li, Lyketsos, &
Livingston, 2013). There is some evidence supporting the
potential role for noradrenergic-based therapies to slow or
prevent progressive neurodegeneration in MCI and AD
(Chalermpalanupap et al., 2013). In a recent review, poly-
phenolic compounds (e.g., Ginkgo biloba, green tea, cer-
tain fruits, vegetables, wines, Magnolia extract, etc.) were
found to exhibit antioxidant and anti-inflammatory activi-
ties that may reduce neurodegeneration (Choi, Lee, Hong,
& Lee, 2012). In large randomized controlled trials
(RCTs), none of these have yet proven effective.

Petersen and Morris (2005) discuss potential options
for the treatment of MCI if indeed it is very clear that the
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MCI is representative of the prodromal phase of AD.
Researchers have suggested that when MCI is likely a pro-
dromal syndrome of AD, clinical trials with disease-modi-
fying drugs that target underlying pathological
mechanisms such as amyloid-beta accumulation and neu-
rofibrillary tangle formation may help develop effective
treatment options in the future (Karakaya, Fufer,
Schroder, & Pantel, 2013). In a recent systematic review
(Tricco et al., 2013), cognitive enhancers (e.g., cholines-
terase inhibitors and memantine) did not improve cogni-
tion or function among patients with MCI and were
associated with a greater risk of gastrointestinal harm.
Based on this meta-analysis, Russ (2014) concluded that
cholinesterase inhibitors should not be prescribed for
MCI. In the management of patients with MCI, there
should be consideration of addressing vascular risk factors
(e.g., hypertension) and other medical issues.

There are also non-pharmacological treatments for
MCI. Animal paradigms suggest that exercise may reduce
the progression of neurodegenerative disorders such as
AD (Hosseini, Alaei, Reisi, & Radahmadi, 2013). Exer-
cise can positively impact cognitive functioning in indi-
viduals with MCI (Nagamatsu et al., 2013). Meta-analysis
of RCTs documented better cognitive scores after 6—
12 months of exercise compared with sedentary controls
among patients with dementia or MCI (Ahlskog, Geda,
Graff-Radford, & Petersen, 2011). Moreover, one year of
aerobic exercise in a large RCT of seniors was associated
with significantly larger hippocampal volumes and better
spatial memory; other RCTs in seniors documented atten-
uation of age-related gray matter volume loss with aerobic
exercise (Ahlskog et al., 2011). However, others have
questioned the magnitude and generalization, and persis-
tence of the effects of exercise on cognition (Gates,
Fiatarone Singh, Sachdev, & Valenzuela, 2013).

Cognitive stimulation has also been used as a treat-
ment for MCI as well as dementia. For example, in a study
of cognitive stimulation (Mahjong) and physical exercise
(tai chi (TC)) on cognitive performance in persons with
dementia, Mahjong and TC were found to preserve func-
tioning or delay decline in certain cognitive domains,
even in individuals with significant cognitive impairment
(Cheng et al., 2014). Some research has explored the
effectiveness of computerized cognitive training in older
adults with MCI (Finn & McDonald, 2011). In a recent
meta-analysis of cognitive training for healthy older
adults and those with MCI, the researchers concluded that
such training was effective in improving aspects of objec-
tive cognitive functioning; however, whether the effects
generalize to improvement in everyday life activities is
still unresolved (Reijnders, van Heugten, & van Boxtel,
2013).

Diet may influence risk for dementia. Specifically,
diets that promote healthier vascular functioning may
decrease risk for NCDs. Frequent consumption of fruits,
vegetables, fish, and omega-3-rich oils may decrease the
risk of NCD (Barberger-Gateau et al., 2007). Adherence
to a Mediterranean diet may contribute to the prevention
of a series of brain diseases (Psaltopoulou et al., 2013). In
a recent cross-sectional study, high caloric intake was

associated with MCI but not moderate caloric intake.
However, the authors noted this association is not neces-
sarily a cause—effect relationship (Geda et al., 2013).

Treating neuropsychiatric symptoms in MCI:
pharmacological interventions

Pharmacological therapies are not particularly effective
for management of neuropsychiatric symptoms of demen-
tia (Sink, Holden, & Yaffe, 2005). There has been little
research on the effects of pharmacological treatment of
the NPS in MCI. The benefits of treating NPS in MCI are
not clear. There are several key questions. Will addressing
the NPS in individuals with MCI increase quality of life?
Does treatment of the NPS delay progression of cognitive
impairment?

Crocco and Loewenstein (2005) concluded that in
patients with MCI, it would seem prudent to treat the psy-
chiatric symptoms that are distressing to patients and to
avoid medication with anticholinergic side effects. A
recent small study found Ginkgo biloba improved NPS
and cognitive performance in patients with MCI. The
drug was safe and well tolerated (Gavrilova et al., 2014).
However, in a large sample, compared with placebo, the
use of Ginkgo biloba, 120 mg twice daily, did not result in
less cognitive decline in older adults with normal cogni-
tion or with MCI (DeKosky et al., 2008).

Most of what we know in this area, however, comes
from research in the treatment of NPS in dementia — but
not MCI. There has been some research examining the
treatment of depression in patients with dementia. Results
have been mixed with researchers noting that lack of
power in studies may have led to limited effects (Nelson
& Devanand, 2011). There is some indication that treat-
ment with a selective serotonin reuptake inhibitor (SSRI)
may improve cognitive function and daily living (Kessing,
Sendergard, Forman, & Andersen, 2009); whereas the
anticholinergic effects of the tricyclics may worsen cogni-
tion. Additionally, there have been negative findings
reported, suggesting that antidepressant may not confer
benefit (Enache, Winblad, & Aarsland, 2011).

Recently, Rosenberg et al. (2012) reviewed the litera-
ture regarding possible benefits and disadvantages of
using psychotropic medications (e.g., antidepressants and
antipsychotics) for individuals with NPS in dementia.
They note that despite their wide use, benefits have not
been established; indeed, there is evidence that such psy-
chotropic medications may be associated with worse cog-
nitive outcomes. Rosenberg et al. (2012) conducted a
longitudinal, observational study examining the associa-
tion of psychotropic medication use with cognitive, func-
tional, and neuropsychiatric symptom trajectories among
community-ascertained incident AD cases from the Cache
County Dementia Progression Study. A total of 230 par-
ticipants were followed for a mean of 3.7 years. They
found that psychotropic medication use was associated
with more rapid cognitive and functional decline in AD,
and not with improved NPS. However, this was an obser-
vational study and the researchers note that clinicians may
have prescribed psychotropic medications to AD patients
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who were perceived to be at greater risk of poorer out-
comes. Nonetheless, findings are consistent with the pos-
sibility that poorer outcomes were caused by psychotropic
medications.

Importantly, research in this area was conducted on
individuals with dementia. The question remains — are
there potential beneficial effects associated with the use of
neuropsychiatric medications in individuals with mNCD
with behavioral symptoms? Can such treatment reduce
the NPS? Can treatment slow progression of cognitive
impairment? Can treatment improve quality of life? Fur-
ther, do treatment outcomes vary with the likely etiologies
associated with the mNCD?

It may be the case that treatment of depression and
other NPS in dementia may not be beneficial. However,
we do not know if treatment of depression in mNCD may
have a different and more positive trajectory. Leonard
(2007) suggested that the efficacy of antidepressant treat-
ments appears to depend on the phase of development of
depression. Once neuronal damage has reached a stage at
which the functional integrity of specific brain regions
cannot be reversed, antidepressant treatment may be inef-
fective (Leonard, 2007).

Psychosocial treatments of neuropsychiatric symptoms
in MCI

Psychosocial interventions for patients with mNCD with
neuropsychiatric features may be beneficial, however,
most studies have examined the efficacy of treating
neuropsychiatric symptoms in dementia — but not in
MCI. In a landmark, clinical investigation of two non-
pharmacological treatments of depression in patients
with AD, one emphasizing patient pleasant events and
one emphasizing caregiver problem solving, indicated
that the behavioral interventions are important and
effective strategies for treating depressive symptoms in
demented patients (Teri, Logsdon, Uomoto, & McCurry,
1997).

In a recent meta-analysis (Orgeta, Qazi, Spector, &
Orrell, 2014), researchers attempted to examine the effec-
tiveness of psychological-behavioral treatment for indi-
viduals with NPS in dementia. The types of psychological
intervention varied (e.g., therapeutic counseling, counsel-
ing with education and support, cognitive behavioral ther-
apy (CBT), TC exercises, and interpersonal
psychodynamic therapy). Results pooled from the six
RCTs showed that psychological treatments reduced
depressive and anxiety symptoms in people with demen-
tia. However, they found no effect of these psychological
treatments on any of the secondary outcomes (e.g.,
activities of daily living, quality of life, and other neuro-
psychiatric symptoms or cognition). In additional studies
in patients with depression and dementia, problem-solving
therapy and CBT were found to be useful in decreasing
depressive symptoms and disability (Alexopoulos, Raue,
& Arean, 2003; Kasl-Godley & Gatz, 2000). Behavioral
activation approaches tailored to the interests and capabil-
ities of the individual may also be effective (Potter &
Steffens, 2007).

In future research, we need to better understand the
interplay between emerging symptoms of cognitive
impairment and the development of neuropsychiatric dis-
orders. Specifically, what is the etiology of NPS in
mNCD? Are the NPS a manifestation of neurological cog-
nitive problems? Does some neurological event affect
both cognition and NPS? Or in some cases, does the neu-
ropsychiatric disorder result from the distress caused by
growing cognitive impairment? Identifying these different
etiological factors may have consequences to treatment of
both the NPS and the cognitive impairment (Forsell et al.,
2003). Can direct treatment of the neuropsychiatric disor-
der improve quality of life and help reduce the progres-
sion of cognitive decline (Armstrong, Midanik, &
Klatsky, 1998)? A better understanding of the psychiatric
features in mNCD may ultimately lead to a better under-
standing of etiology as well as treatment strategies.

Summary

A pivotal addition to the DSM-5 is the diagnosis of
‘mNCD’. The diagnosis of mNCD is defined by a notice-
able decrement in cognitive functioning that goes beyond
normal changes seen in aging. Presently, our understand-
ing of mNCD is derived in large part from research in
MCI. With the specific criteria as now defined by the
DSM-5 for mNCD, many experimental therapies now and
into the future will focus on decreasing the risk of progres-
sion from mNCD to major MCI. Second, researchers have
found the presence of neuropsychiatric symptoms (NPS)
is quite common among individuals with MCI and is an
important risk for progression to dementia. It is imperative
that future research examines effective treatments for NPS
in mNCD. Clinicians and clinical investigators must
determine if treatment of neuropsychiatric disorders in
mNCD will improve quality of life and reduce the pro-
gression of the disorder.

References

Ahlskog, J.E., Geda, Y.E., Graff-Radford, N.R., & Petersen,
R.C. (2011). Physical exercise as a preventive or disease-
modifying treatment of dementia and brain aging. Mayo
Clinic Proceedings, 86(9), 876—884.

Albert, M.S., DeKosky, S.T., Dickson, D., Dubois, B., Feldman,
H.H., Fox, N.C., ... Phelps, C.H. (2011). The diagnosis of
mild cognitive impairment due to Alzheimer’s disease: Rec-
ommendations from the National Institute on Aging-
Alzheimer’s Association workgroups on diagnostic guide-
lines for Alzheimer’s disease. Alzheimers Dement, 7(3),
270-279.

Alexopoulos, G., Meyers, B., Young, R., Campbell, S., Silbers-
weig, D., & Charlson, M. (1997). ‘Vascular depression’
hypothesis. Archives of General Psychiatry, 54,915—922.

Alexopoulos, G.S. (2005). Depression in the elderly. The Lancet,
365(9475), 1961—1970. Retrieved from http://dx.doi.org/
10.1016/S0140-6736(05)66665-2

Alexopoulos, G.S. (2006). The vascular depression hypothesis:
10 years later. Biological Psychiatry, 60(12), 1304—1305.
Retrieved from http://dx.doi.org/10.1016/].
biopsych.2006.09.006

Alexopoulos, G.S., Raue, P., & Arean, P. (2003). Problem-
solving therapy versus supportive therapy in geriatric major
depression with executive dysfunction. The American


http://dx.doi.org/10.1016/S0140-6736(05)66665-2
http://dx.doi.org/10.1016/S0140-6736(05)66665-2
http://dx.doi.org/10.1016/j.biopsych.2006.09.006
http://dx.doi.org/10.1016/j.biopsych.2006.09.006

Aging & Mental Health 9

Journal of Geriatric Psychiatry: Official Journal of the
American Association for Geriatric Psychiatry, 11,46—52.

American Psychiatric Association. (2000). DSM-IV-TR: Diag-
nostic and statistical manual of mental disorders (4th ed.).
Washington, DC: Author. [Text Revision Edition].

American Psychiatric Association. (2013). Diagnostic and sta-
tistical manual of mental disorders (5th ed.). DSM-5.
Washington, DC: Author.

Apostolova, L.G., & Cummings, J.L. (2008). Neuropsychiatric
manifestations in mild cognitive impairment: A systematic
review of the literature. Dementia and Geriatric Cognitive
Disorders, 25(2), 115—126.

Arborelius, L., Owens, M., Plotsky, P., & Nemeroft, C. (1999).
The role of corticotropin-releasing factor in depression and
anxiety disorders. Journal of Endocrinology, 160, 1—12.

Arean, P., Peri, M., & Nezu, A. (1993). Comparative effective-
ness of social problem solving therapy and reminiscence
therapy as treatments for depression in older adults. Journal
of Consulting and Clinical Psychology, 61, 1003—1010.

Armstrong, M., Midanik, L., & Klatsky, A. (1998). Alcohol con-
sumption and utilization of health services in a health main-
tenance organization. Medical Care, 36, 1599—1605.

Arthur, R. (1973). Social psychiatry: An overview. American
Journal of Psychiatry, 130, 841—849.

Asada, T., Yamagata, Z., Kinoshita, T., Kinoshita, A., Kariya,
T., Asaka, A., & Kakuma, T. (1996). Prevalence of dementia
and distribution of ApoE alleles in Japanese centenarians:
An almost-complete survey in Yamanashi Prefecture, Japan.
American Journal of Geriatric Society, 44, 151—155.

Aschoff, J., Hoffman, K., Pohl, H., & Wever, R. (1975). Re-
entrainment of circadian rhythms after phase-shifts of the
Zeitgeber. Chronobiologia, 2,23—78.

Barberger-Gateau, P., Raffaitin, C., Letenneur, L., Berr, C.,
Tzourio, C., Dartigues, J.F., & Alpérovitch, A. (2007). Die-
tary patterns and risk of dementia: The three-city cohort
study. Neurology, 69(20), 1921—1930. doi:10.1212/01.
wnl.0000278116.37320.52

Barnes, D.E., Alexopoulos, G.S., Lopez, O.L., Williamson, J.D.,
& Yaffe, K. (2006). Depressive symptoms, vascular disease,
and mild cognitive impairment: Findings from the cardio-
vascular health study. Archives of General Psychiatry, 63
(3), 273-279.

Blazer, D. (2013). Neurocognitive disorders in DSM-5. Ameri-
can Journal of Psychiatry, 170, 585—587. doi:10.1176/appi.
ajp.2013.13020179.

Burton, C., Campbell, P., Jordan, K., Strauss, V., & Mallen, C.
(2013). The association of anxiety and depression with
future dementia diagnosis: A case-control study in primary
care. Family Practice, 30(1), 25—30. doi:10.1093/fampra/
cms044

Busse, A., Bischkopf, J., Riedel-Heller, S.G., & Angermeyer, M.
C. (2003). Mild cognitive impairment: Prevalence and inci-
dence according to different diagnostic criteria. Results of
the Leipzig longitudinal study of the aged (LEILA75+). The
British  Jowrnal of Psychiatry, 182(5), 449—454.
doi:10.1192/bjp.02.296

Byers, A.L., & Yaffe, K. (2011). Depression and risk of develop-
ing dementia. Nature Reviews Neurology, 7(6), 323—331.
Retrieved from http://dx.doi.org/10.1038/nrneurol.2011.60

Chalermpalanupap, T., Kinkead, B., Hu, W.T., Kummer, M.P.,
Hammerschmidt, T., Heneka, M.T., & Levey, A.L. (2013).
Targeting norepinephrine in mild cognitive impairment and
Alzheimer’s disease. Alzheimers Research & Therapy, 5, 21.
doi:10.1186/alzrt175.

Cheng, S.-T., Chow, P.K., Song, Y.-Q., Yu, E.C.S., Chan, A.C.
M., Lee, T.M.C., & Lam, J.H.M. (2014). Mental and physi-
cal activities delay cognitive decline in older persons with
dementia. The American Journal of Geriatric Psychiatry:
Official Journal of the American Association for Geriatric
Psychiatry, 22(1), 63—74. Retrieved from http://dx.doi.org/
10.1016/j.jagp.2013.01.060

Choi, D.-Y., Lee, Y.-J., Hong, J.T., & Lee, H.-J. (2012). Antioxi-
dant properties of natural polyphenols and their therapeutic
potentials for Alzheimer’s disease. Brain Research Bulletin,
87(2—3), 144—153. Retrieved from http://dx.doi.org/
10.1016/j.brainresbull.2011.11.014

Cooper, C., Li, R., Lyketsos, C., & Livingston, G. (2013). Treat-
ment for mild cognitive impairment: Systematic review. The
British  Jowrnal of Psychiatry, 203(4), 255-264.
doi:10.1192/bjp.bp.113.127811

Crawford, J., Reppermund, S., Kochan, N.A., Trollor, J.N.,
Draper, B., Slavin, M.J. .. .. Brodaty, H. (2013). Risk factors
for late-life cognitive decline and variation with age and sex
in the Sydney memory and ageing study. PLoS One 8(6),
€65841. DOI: 10.1371/journal.pone.0065841.

Crocco, E., & Loewenstein, D. (2005). Psychiatric aspects of
mild cognitive impairment. Current Psychiatry Reports, 7
(1), 32—36. doi:10.1007/s11920-005-0021-8

DeKosky, S.T., Lopez, O.L., Burke, G., Carlson, M.C., Fried, L.
P., Kuller, L.H., ... Furberg, C.D. (2008). Ginkgo biloba for
prevention of dementia: A randomized controlled trial.
JAMA, 300(19), 2253 —-2262.

Dillon, C., Allegri, R.F., Serrano, C.M., Iturry, M., Salgado, P.,
Glaser, F.B., & Taragano, F.E. (2009). Late- versus early-
onset geriatric depression in a memory research center. Neu-
ropsychiatric Diseases and Treatment, 5, 517—526.

Diniz, B.S., Butters, M.A., Albert, S.M., Dew, M.A., &
Reynolds, C.F. (2013). Late-life depression and risk of vas-
cular dementia and Alzheimer’s disease: Systematic review
and meta-analysis of community-based cohort studies. The
British  Journal of Psychiatry, 202(5), 329-335.
doi:10.1192/bjp.bp.112.118307

Ebly, E.M, Parhad, .M., Hogan, D.B, & Fung, T.S. (1994).
Prevalence and types of dementia in the very old: Results
from the Canadian study of health and aging. Neurology, 44,
1593—1600.

Egli, S.C., Beck, L.R., Berres, M., Foldi, N.S., Monsch, A.U., &
Sollberger, M. (2014). Serial position effects are sensitive
predictors of conversion from MCI to Alzheimer’s disease
dementia. Alzheimer’s & Dementia: The Journal of the
Alzheimer’s Association. doi: 10.1016/.jalz.2013.09.012.

Enache, D., Winblad, B., & Aarsland, D. (2011). Depression in
dementia: Epidemiology, mechanisms, and treatment. Cur-
rent Opinion in Psychiatry, 24(6), 461—472.

Eskildsen, S.F., Coupé, P., Garcia-Lorenzo, D., Fonov, V.,
Pruessner, J.C., & Collins, D.L. (2013). Prediction of
Alzheimer’s disease in subjects with mild cognitive
impairment from the ADNI cohort using patterns of cortical
thinning. Neurolmage, 65, 511—521. Retrieved from
/science/journal/10538119/65/supp/C

Espinosa, A., Alegret, M., Valero, S., Vinyes-Junque, G.,
Hernandez, 1., Mauleon, A., ... Boada, M. (2013). A longitu-
dinal follow-up of 550 mild cognitive impairment patients:
Evidence for large conversion to dementia rates and detection
of major risk factors involved. Journal of Alzheimers Disease,
34(3), 769—780. [Research Support, Non-U S Govt].

Feldman, H., Scheltens, P., Scarpini, E., Hermann, N.,
Mesenbrink, P., Mancione, L., ... Ferris, S. (2004). Behav-
ioral symptoms in mild cognitive impairment. Neurology, 62
(7), 1199—1201. doi:10.1212/01.wnl.0000118301.92105.ce

Finn, M., & McDonald, S. (2011). Computerised cognitive train-
ing for older persons with mild cognitive impairment: A
pilot study using a randomised controlled trial design. Brain
Impairment, 12(03), 187—199. doi:10.1375/brim.12.3.187

Forsell, Y., Palmer, K., & Fratiglioni, L. (2003). Psychiatric
symptoms/syndromes in elderly persons with mild cognitive
impairment. Data from a cross-sectional study. Acta Neuro-
logica Scandinavica Supplementum, 179, 25—28.

Fujioka, T., Fujioka, A., & Duman, R.S. (2004). Activation of
cAMP signaling facilitates the morphological maturation of
newborn neurons in adult hippocampus. Journal of Neuro-
science, 24(2), 319—328.


http://dx.doi.org/10.1038/nrneurol.2011.60
http://dx.doi.org/10.1016/j.jagp.2013.01.060
http://dx.doi.org/10.1016/j.jagp.2013.01.060
http://dx.doi.org/10.1016/j.brainresbull.2011.11.014
http://dx.doi.org/10.1016/j.brainresbull.2011.11.014
http://science/journal/10538119/65/supp/C

10 N. Sachs-Ericsson and D.G. Blazer

Gallacher, J., Bayer, A., Fish, M., Pickering, J., Pedro, S.,
Dunstan, F., ... Ben-Shlomo, Y. (2009). Does anxiety affect
risk of dementia? Findings from the caerphilly prospective
study. Psychosomatic Medicine, 71(6), 659—666.

Ganguli, M., Blacker, D., Blazer, D.G., Grant, 1., Jeste, D.V.,
Paulsen, J.S., ... Sachdev, P.S. (2011). Classification of neu-
rocognitive disorders in DSM-5: A work in progress. The
American Journal of Geriatric Psychiatry: Official Journal
of the American Association for Geriatric Psychiatry, 19(3),
205-210.

Ganguli, M., Fu, B., Snitz, B.E., Hughes, T.F., & Chang, C.-C.H.
(2013). Mild cognitive impairment: Incidence and vascular
risk factors in a population-based cohort. Neurology, 8§0(23),
2112—-2120. doi:10.1212/WNL.0b013¢318295d776

Gao, Y., Huang, C., Zhao, K., Ma, L., Qiu, X., Zhang, L., ...
Xiao, Q. (2013). Depression as a risk factor for dementia
and mild cognitive impairment: A meta-analysis of longitu-
dinal studies. International Journal of Geriatric Psychiatry,
28(5), 441—449. doi:10.1002/gps.3845

Gates, N., Fiatarone Singh, M.A., Sachdev, P.S., & Valenzuela,
M. (2013). The eftect of exercise training on cognitive func-
tion in older adults with mild cognitive impairment: A meta-
analysis of randomized controlled trials. The American
Journal of Geriatric Psychiatry: Official Journal of the
American Association for Geriatric Psychiatry, 21(11),
1086—1097. Retrieved from http://dx.doi.org/10.1016/].
jagp.2013.02.018

Gavrilova S.I., Preuss U.W., Wong J.W., Hoerr R., Kaschel R.,
Bachinskaya N.; the GIMCIPlus Study Group (2014). Effi-
cacy and safety of Ginkgo biloba extract EGb 761(r) in mild
cognitive impairment with neuropsychiatric symptoms: a
randomized, placebo-controlled, double-blind, multi-center
trial. International Journal of Geriatric Psychiatry. doi:
10.1002/gps.4103.

Geda, Y.E., & Nedelska, Z. (2012). Mild cognitive impairment:
A subset of minor neurocognitive disorder? The American
Journal of Geriatric Psychiatry: Official Journal of the
American Association for Geriatric Psychiatry, 20(10),
821—826. [Editorial Introductory].

Geda, Y.E., Ragossnig, M., Roberts, L.A., Roberts, R.O.,
Pankratz, V.S., Christianson, T.J., ... Petersen, R.C. (2013).
Caloric intake, aging, and mild cognitive impairment: A
population-based study. Journal of Alzheimer’s Disease, 34
(2), 501—-507. doi:10.3233/jad-121270

Geda, Y.E., Smith, G.E., Knopman, D.S., Boeve, B.F., Tangalos,
E.G., Ivnik, R.J., ... Petersen, R.C. (2004). De novo genesis
of neuropsychiatric symptoms in mild cognitive impairment
(MCI). International Psychogeriatrics, 16(01), 51—60.
doi:10.1017/S1041610204000067

Heneka, M.T., & O’Banion, M.K. (2007). Inflammatory pro-
cesses in Alzheimer’s disease. Journal of Neuroimmunology,
184(1-2), 69—91.

Herrera-Guzman, 1., Gudayol-Ferre, E., Herrera-Guzman, D.,
Guardia-Olmos, J., Hinojosa-Calvo, E., & Herrera-Abarca,
J.E. (2009). Effects of selective serotonin reuptake and dual
serotonergic-noradrenergic reuptake treatments on memory
and mental processing speed in patients with major depres-
sive disorder. Journal of Psychiatric Research, 43(9),
855—863. [Clinical Trial Research Support, Non-US Gov’t].

Hickie, 1., Naismith, S., Ward, P.B., Turner, K., Scott, E.,
Mitchell, P., ... Parker, G. (2005). Reduced hippocampal
volumes and memory loss in patients with early- and late-
onset depression. The British Journal of Psychiatry, 186(3),
197—-202. doi:10.1192/bjp.186.3.197

Hosseini, N., Alaei, H., Reisi, P., & Radahmadi, M. (2013). The
effect of treadmill running on memory before and after the
NBM-lesion in rats. Journal of Bodywork and Movement
Therapy, 17(4),423—429.

Jorm, A. (2000). Is depression a risk factor for dementia or cog-
nitive decline? A review. Gerontology, 46(4), 219—-227.

Jorm, A.F. (2001). History of depression as a risk factor for
dementia: An updated review. Australian and New Zealand
Journal of Psychiatry, 35(6), 776—781.

Karakaya, T., FuBer, F., Schroder, J., & Pantel, J. (2013). Phar-
macological treatment of mild cognitive impairment as a
prodromal syndrome of Alzheimer’s disease. Current Neu-
ropharmacology, 11(1), 102—108. doi:10.2174/
157015913804999487

Kasl-Godley, J., & Gatz, M. (2000). Psychosocial interventions
for individuals with dementia: An integration of theory, ther-
apy, and a clinical understanding of dementia. Clinical Psy-
chology Review, 20(6), 755—782.

Katz, M., Lipton, R., Hall, C., Zimmerman, M., Sanders, A.,
Verghese, J., ... Derby, C. (2012). Age-specific and sex-spe-
cific prevalence and incidence of mild cognitive impairment,
dementia, and Alzheimer dementia in blacks and whites: A
report from the Einstein aging study. Alzheimer Disease and
Associated Disorders, 26(4), 335—343.

Kessing, L. (2012). Depression and the risk for dementia. Cur-
rent Opinion Psychiatry, 25(6), 457—461.

Kessing, L.V., Forman, J.L., & Andersen, P.K. (2011). Do con-
tinued antidepressants protect against dementia in patients
with severe depressive disorder? International Clinical Psy-
chopharmacology, 26(6), 316—322.

Kessing, L.V., Sendergard, L., Forman, J.L., & Andersen, P.K.
(2009). Antidepressants and dementia. Journal of Affective
Disorders, 117(1-2), 24—29. Retrieved from http://dx.doi.
org/10.1016/j.jad.2008.11.020

Krishnan, K., Hays, J., & Blazer, D. (1997). MRI-defined vascular
depression. American Journal of Psychiatry, 154, 497—501.

Leonard, B. (2007). Inflammation, depression and dementia: Are
they connected? Neurochemical Research, 32(10),
1749—1756. doi:10.1007/s11064-007-9385-y

Leonard, B.E. (2007). Inflammation, depression and dementia:
Are they connected? Neurochemical Research, 32(10),
1749—1756.

Lyketsos, C.G., Lopez, O., Jones, B., Fitzpatrick, A.L., Breitner,
J., & DeKosky, S. (2002). Prevalence of neuropsychiatric
symptoms in dementia and mild cognitive impairment:
Results from the cardiovascular health study. JAMA, 288
(12), 1475—1483. doi:10.1001/jama.288.12.1475

Mackin, R.S., Nelson, J.C., Delucchi, K., Raue, P., Byers, A.,
Barnes, D., ... Arean, P.A. (2013). Cognitive outcomes after
psychotherapeutic interventions for major depression in
older adults with executive dysfunction. The American Jour-
nal of Geriatric Psychiatry: Official Journal of the American
Association for Geriatric Psychiatry, 16(13),00413—00412.

Malberg, J.E., Eisch, A.J., Nestler, E.J., & Duman, R.S. (2000).
Chronic antidepressant treatment increases neurogenesis in
adult rat hippocampus. Journal of Neuroscience, 20(24),
9104—9110. [Research Support, U S Gov’t, Non-P H S].

McKinney, B.C., & Sibille, E. (2013). The age-by-disease inter-
action hypothesis of late-life depression. The American Jour-
nal of Geriatric Psychiatry: Official Journal of the American
Association for Geriatric Psychiatry, 21(5), 418—432.

Miller, A.H., Maletic, V., & Raison, C.L. (2009). Inflammation
and its discontents: The role of cytokines in the pathophysi-
ology of major depression. Biological Psychiatry, 65(9),
732—741. Retrieved from http://dx.doi.org/10.1016/].
biopsych.2008.11.029

Mitchell, A.J., & Shiri-Feshki, M. (2009). Rate of progression of
mild cognitive impairment to dementia — meta-analysis of
41 robust inception cohort studies. Acta Psychiatrica Scan-
dinavica, 119(4), 252-265. doi:10.1111/5.1600-
0447.2008.01326.x

Modrego, P.J., & Ferrandez, J. (2004). Depression in patients
with mild cognitive impairment increases the risk of devel-
oping dementia of Alzheimer type: A prospective cohort
study. Archives of Neurology, 61(8), 1290—1293.
doi:10.1001/archneur.61.8.1290


http://dx.doi.org/10.1016/j.jagp.2013.02.018
http://dx.doi.org/10.1016/j.jagp.2013.02.018
http://dx.doi.org/10.1016/j.jad.2008.11.020
http://dx.doi.org/10.1016/j.jad.2008.11.020
http://dx.doi.org/10.1016/j.biopsych.2008.11.029
http://dx.doi.org/10.1016/j.biopsych.2008.11.029

Aging & Mental Health 11

Nagamatsu, L.S., Chan, A., Davis, J.C., Beattie, B.L., Graf, P.,
Voss, M.W., ... Liu-Ambrose, T. (2013). Physical activity
improves verbal and spatial memory in older adults with
probable mild cognitive impairment: A 6-month randomized
controlled trial. Journal of Aging Research, 2013, 10.
doi:10.1155/2013/861893.

Nelson, J.C., & Devanand, D.P. (2011). A systematic review and
meta-analysis of placebo-controlled antidepressant studies
in people with depression and dementia. Journal of the
American Geriatrics Society, 59(4), 577—585.

Orgeta, V., Qazi, A., Spector, A., & Orrell, M. (2014). Psycho-
logical treatments for depression and anxiety in dementia
and mild cognitive impairment. Cochrane database of sys-
tematic reviews. Cohcrane Library (1). doi:10.1002/
14651858.CD009125.pub2.

Ownby, R.L., Crocco, E., Acevedo, A., John, V., & Loewen-
stein, D. (2006). Depression and risk for Alzheimer disease:
Systematic review, meta-analysis, and metaregression analy-
sis. Archives of General Psychiatry, 63(5), 530—538.
doi:10.1001/archpsyc.63.5.530

Palmer, K., Berger, A.K., Monastero, R., Winblad, B., Backman,
L., & Fratiglioni, L. (2007). Predictors of progression from
mild cognitive impairment to Alzheimer disease. Neurology,
68(19), 1596—1602.

Palmer, K., Di Iulio, F., Varsi, A.E., Gianni, W., Sancesario, G.,
Caltagirone, C., & Spalletta, G. (2010). Neuropsychiatric
predictors of progression from amnestic-mild cognitive
impairment to Alzheimer’s disease: The role of depression
and apathy. Journal of Alzheimer’s Disease, 20(1),
175—183. doi:10.3233/jad-2010-1352

Panza, F., D’Introno, A., Colacicco, A.M., Capurso, C., Del Par-
igi, A., Caselli, R.J., ... Solfrizzi, V. (2005). Current epide-
miology of mild cognitive impairment and other
predementia syndromes. The American Journal of Geriatric
Psychiatry: Official Journal of the American Association for
Geriatric Psychiatry, 13(8), 633—644. [Comparative Study
Research Support, Non-U S Gov’t Review].

Panza, F., Frisardi, V., Capurso, C., D’Introno, A., Colacicco,
AM., Imbimbo, B.P., ... Solfrizzi, V. (2010). Late-life
depression, mild cognitive impairment, and dementia: Possi-
ble continuum? The American Journal of Geriatric Psychia-
try: Official Journal of the American Association for
Geriatric Psychiatry, 18(2), 98—116.

Paranthaman, R., Burns, A.S., Cruickshank, J.K., Jackson, A.,
Scott, M.L.J., & Baldwin, R.C. (2012). Age at onset and vas-
cular pathology in late-life depression. The American Jour-
nal of Geriatric Psychiatry: Official Journal of the
American Association for Geriatric Psychiatry, 20(6),
524-532.

Petersen, R.C., Doody, R., Kurz, A., Mohs, R.C., Morris, J.C.,
Rabins, P.V., ... Winblad, B. (2001). Current concepts in
mild cognitive decline. Archives of Neurology, 358,
1985—1992.

Petersen, R.C., & Morris, J.C. (2005). Mild cognitive
impairment as a clinical entity and treatment target. Archives
of  Neurology, 62(7), 1160—1163.  doi:10.1001/
archneur.62.7.1160

Petersen, R.C., Roberts, R.O., Knopman, D.S., Boeve, B.F.,
Geda, Y.E., Ivnik, R.J., ... Jack, C.R., Jr. (2009). Mild cog-
nitive impairment: Ten years later. Archives of Neurology,
66(12), 1447—1455.

Potter, G.G., & Steffens, D.C. (2007). Contribution of depression
to cognitive impairment and dementia in older adults. The
Neurologist, 13,105—117.

Psaltopoulou, T., Sergentanis, T.N., Panagiotakos, D.B., Sergen-
tanis, I.N., Kosti, R., & Scarmeas, N. (2013). Mediterranean
diet, stroke, cognitive impairment, and depression: A meta-
analysis. Annals of Neurology, 74(4), 580—591.
doi:10.1002/ana.23944

Ramakers, I.H., Visser, P.J., Aalten, P., Kester, A., Jolles, J., &
Verhey, F.R. (2010). Affective symptoms as predictors of

Alzheimer’s disease in subjects with mild cognitive
impairment: A 10-year follow-up study. Psychological Med-
icine, 40(7), 1193—1201.

Reijnders, J., van Heugten, C., & van Boxtel, M. (2013). Cogni-
tive interventions in healthy older adults and people with
mild cognitive impairment: A systematic review. Ageing
Research Reviews, 12(1), 263—275. Retrieved from http://
dx.doi.org/10.1016/j.arr.2012.07.003

Richard, E., Reitz, C., Honig, L.H., Schupf, N., Tang, M.X,,
Manly, J.J., ... Luchsinger, J.A. (2013). Late-life depres-
sion, mild cognitive impairment, and dementia. JAMA Neu-
rology, 70(3), 383—389. doi:10.1001/jamaneurol.2013.603

Roberts, R.O., Knopman, D.S., Mielke, M.M., Cha, R.H., Pan-
kratz, V.S., Christianson, T.J., ... Petersen, R.C. (2014).
Higher risk of progression to dementia in mild cognitive
impairment cases who revert to normal. Neurology, 82(4),
317-325.

Rosenberg, P.B., Miclke, M.M., Appleby, B., Oh, E., Leoutsa-
kos, J.-M., & Lyketsos, C.G. (2011). Neuropsychiatric
symptoms in MCI subtypes: The importance of executive
dysfunction. International Journal of Geriatric Psychiatry,
26(4),364—372. doi:10.1002/gps.2535

Rosenberg, P.B., Mielke, M.M., Appleby, B.S., Oh, E.S., Geda,
Y.E., & Lyketsos, C.G. (2013). The association of neuropsy-
chiatric symptoms in MCI with incident dementia and Alz-
heimer disease. The American Journal of Geriatric
Psychiatry: Official Journal of the American Association for
Geriatric Psychiatry, 21(7), 685—695.

Rosenberg, P.B., Mielke, M.M., Han, D., Leoutsakos, J.S.,
Lyketsos, C.G., Rabins, P.V., ... Tschanz, J.T. (2012). The
association of psychotropic medication use with the cogni-
tive, functional, and neuropsychiatric trajectory of
Alzheimer’s disease. International Journal of Geriatric Psy-
chiatry, 27(12), 1248—1257.

Russ, T.C. (2014). Cholinesterase inhibitors should not be pre-
scribed for mild cognitive impairment. Evidence Based
Medicine. doi:10.1136/eb-2013-101687.

Sachs-Ericsson, N., & Blazer, D. (2006). Depression in late life:
Etiology, diagnosis and treatment. Philadelphia, PA: Lippin-
cott Williams & Wilkins.

Sachs-Ericsson, N., & Blazer, D.G. (2005). Racial differences in
cognitive decline in a sample of community-dwelling older
adults: The mediating role of education and literacy. The
American Journal of Geriatric Psychiatry: Official Journal
of the American Association for Geriatric Psychiatry, 13
(11), 968—975. doi:10.1176/appi.ajgp.13.11.968

Sachs-Ericsson, N., Corsentino, E., Moxley, J., Hames, J.L.,
Rushing, N.C., Sawyer, K., ... Gotlib, I.H. (2013). A longi-
tudinal study of differences in late- and early-onset geriatric
depression: Depressive symptoms and psychosocial, cogni-
tive, and neurological functioning. Aging & Mental Health,
17(1), 1-11.

Sachs-Ericsson, N., Joiner, T., Plant, E.A., & Blazer, D.G.
(2005). The influence of depression on cognitive decline in
community-dwelling elderly persons. The American Journal
of Geriatric Psychiatry: Official Journal of the American
Association for Geriatric Psychiatry, 13(5), 402—408.

Saczynski, J.S., Beiser, A., Seshadri, S., Auerbach, S., Wolf,
P.A., & Au, R. (2010). Depressive symptoms and risk of
dementia: The Framingham Heart Study. Neurology, 75(1),
35—41.

Sairanen, M., Lucas, G., Ernfors, P., Castrén, M., & Castrén, E.
(2005). Brain-derived neurotrophic factor and antidepressant
drugs have different but coordinated effects on neuronal
turnover, proliferation, and survival in the adult dentate
gyrus. The Journal of Neuroscience, 25(5), 1089—1094.
doi:10.1523/jneurosci.3741-04.2005

Santarelli, L., Saxe, M., Gross, C., Surget, A., Battaglia, F.,
Dulawa, S., . .. Hen, R. (2003). Requirement of hippocampal
neurogenesis for the behavioral effects of antidepressants.
Science, 301(5634), 805—809.


http://dx.doi.org/10.1016/j.arr.2012.07.003
http://dx.doi.org/10.1016/j.arr.2012.07.003

12 N. Sachs-Ericsson and D.G. Blazer

Sapolsky, R. (2001). Depression, antidepressants, and the shrink-
ing hippocampus. Proceedings of the National Academy of
Sciences, 98, 12320—12323.

Sink, K.M., Holden, K.F., & Yaffe, K. (2005). Pharmacological
treatment of neuropsychiatric symptoms of dementia: A
review of the evidence. JAMA, 293(5), 596—608.
doi:10.1001/jama.293.5.596

Snyder, H.R. (2013). Major depressive disorder is associated
with broad impairments on neuropsychological measures of
executive function: A meta-analysis and review. Psychologi-
cal Bulletin, 139(1), 81—132. doi:10.1037/a0028727

Sturm, V.E., Yokoyama, J.S., Seeley, W.W., Kramer, J.H.,
Miller, B.L., & Rankin, K.P. (2013). Heightened emotional
contagion in mild cognitive impairment and Alzheimer’s
disease is associated with temporal lobe degeneration. Pro-
ceedings of the National Academy of Sciences, 110(24),
9944—9949. doi:10.1073/pnas.1301119110

Teri, L., Logsdon, R.G., Uomoto, J., & McCurry, SM. (1997).
Behavioral treatment of depression in dementia patients: A
controlled clinical trial. The Journals of Gerontology Series B:
Psychological Sciences and Social Sciences, 52(4), 159—166.

Torosyan, N., Dahlbom, M., Czernin, J., Phelps, M., &
Silverman, D. (2013). Predicting progression from MCI
to dementia: Value of repeating PET scans in one year
for subjects with initially indeterminate scans. Journal of
Nuclear Medicine, 54(Supplement 2): 469.

Tricco, A.C., Soobiah, C., Berliner, S., Ho, J.M., Ng, C.H.,
Ashoor, HM., ... Straus, S.E. (2013). Efficacy and safety of

cognitive enhancers for patients with mild cognitive
impairment: A systematic review and meta-analysis. Cana-
dian Medical Association Journal, 185(16), 1393—1401.
doi:10.1503/cmaj.130451

Vaidya, V.A., Siuciak, J.A., Du, F., & Duman, R.S. (1999). Hippo-
campal mossy fiber sprouting induced by chronic electrocon-
vulsive seizures. Neuroscience, 89(1), 157—166. Retrieved
from http://dx.doi.org/10.1016/S0306-4522(98)00289-9

Ward, A., Arrighi, HM., Michels, S., & Cedarbaum, J.M.
(2012). Mild cognitive impairment: Disparity of
incidence and prevalence estimates. Alzheimers Dement,
8(1), 14-21.

Ye, J., Farnum, M., Yang, E., Verbeeck, R., Lobanov, V.,
Raghavan, N., ... Narayan, V. (2012). Sparse learning and
stability selection for predicting MCI to AD conversion
using baseline ADNI data. BMC Neurology, 12(1), 1—12.
doi:10.1186/1471-2377-12-46

Zahodne, L.B., & Tremont, G. (2013). Unique effects of
apathy and depression signs on cognition and function in
amnestic mild cognitive impairment. International Journal
of Geriatric Psychiatry, 28(1), 50—56. doi:10.1002/
gps.3789

Zeki Al Hazzouri, A., Vittinghoff, E., Byers, A., Covinsky, K.,
Blazer, D., Diem, S., ... Yaffe, K. (2014). Long-term cumu-
lative depressive symptom burden and risk of cognitive
decline and dementia among very old women. The Journals
of Gerontology Series A: Biological Sciences and Medical
Sciences, 69(5): 595—601. doi: 10.1093/gerona/glt139.


http://dx.doi.org/10.1016/S0306-4522(98)00289-9

	Abstract
	Introduction
	Mild neurocognitive disorder
	Definitions of mild cognitive impairment
	Prevalence of MCI
	Conversion of MCI to dementia
	Reversion from MCI to normal
	Depression as a risk for MCI and dementia
	Does treatment of depression lower risk for subsequent cognitive decline?
	Prevalence of neuropsychiatric symptoms in MCI
	Neuropsychiatric symptoms in MCI increase risk for dementia
	Treatment of MCI
	Treating neuropsychiatric symptoms in MCI: pharmacological interventions
	Psychosocial treatments of neuropsychiatric symptoms in MCI
	Summary
	References



