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Abstract
Background: Neuropsychiatric symptoms (NPS) in demen-
tia have received much attention due to their high preva-
lence and their significant implications. NPS in mild cogni-
tive impairment (MCI), a clinical concept proposed as an in-
termediate state between normal aging and dementia, is 
now gradually gaining in interest. We aimed to conduct a 
selective review to examine the prevalence rate of NPS in 
MCI and associations of NPS symptoms with disease pro-
gression. Summary: We searched the PubMed database for 
articles on NPS in MCI and included articles that fulfilled the 
inclusion criteria. NPS was present in 35–85% of MCI pa-
tients. The most common symptoms were depression, irrita-
bility, apathy, anxiety, agitation, and sleep problems. Al-
though the associated risk for disease progression of some 
symptoms, such as apathy and anxiety, was more consistent 
across studies, evidence was conflicting for symptoms like 
depression and sleep problems. NPS tend to co-occur, and 
certain combinations of NPS had a mutual or cumulative ef-
fect on disease progression. Late-onset NPS, even in a mild 
form (mild behavioural impairment) were found to be asso-

ciated with an increased risk of dementia, even in the ab-
sence of cognitive impairment. Key Messages: NPS are high-
ly prevalent in MCI patients and associated with subsequent 
cognitive deterioration. Late-onset NPS should raise suspi-
cions of neurodegeneration. Future studies with improvised 
methodology are required to understand the interrelations 
of NPS and the role they play in the prognosis for patients 
with MCI. © 2020 S. Karger AG, Basel

Introduction

Over the past years, increasing attention has been paid 
to the presence of neuropsychiatric symptoms (NPS) in 
dementia, also known as the behavioural and psycholog-
ical symptoms of dementia. These refer to non-cognitive, 
behavioural, or psychiatric symptoms linked to neuro-
cognitive disease, and they involve disturbances in per-
ception, affect, and behaviour [1]. Almost all dementia 
patients develop NPS at some point, which suggests that 
NPS represent core features of dementia [2]. NPS are of 
particular importance due to the associated severe com-
plications for patients, caregivers, and society. Specifical-
ly, NPS cause significant distress to patients and increase 
suffering and morbidity [3]. In addition, they are associ-
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ated with increased functional impairments, greater de-
pendence, and a greater burden on caregivers [4]. Finally, 
NPS are associated with earlier and longer institutional-
ization; this implies higher economic and social costs [5].

Research suggests that NPS are highly prevalent even 
in the prodromal stages of dementia, specifically with 
mild cognitive impairment (MCI) [6]. MCI reflects the 
transitional period between normal aging and dementia 
[7]. However, it is important to note that not all MCI pa-
tients progress to dementia [7]. Hence, there is a need to 
identify markers that predict the progression from MCI 
to Alzheimer disease (AD). On this note, the presence of 
NPS in MCI patients is associated with greater cognitive 
and functional impairments compared to those without 
NPS [8]. Furthermore, NPS in MCI patients significantly 
increases the risk of subsequent cognitive decline and, ul-
timately, dementia. This means that NPS in patients with 
MCI are important targets for further research for both 
prognostic and preventative purposes. It is therefore im-
portant to understand more about NPS in MCI patients 
because (1) this can enhance the chance of an early diag-
nosis, (2) NPS are markers of a high risk of rapid progres-
sion to dementia, and (3) management of NPS can mini-
mize devastating consequences for patients, caregivers, 
and society, and lead to more successful outcomes.

The aim of this review is to examine the literature on 
the prevalence rate of NPS in MCI as well as the relation-
ship between specific NPS and MCI progression to de-
mentia.

Methods

Online literature search using PubMed Database was conduct-
ed using the keywords “mild cognitive impairment,” “neuropsy-
chiatric symptoms,” “non-cognitive symptoms,” “behavioural and 
psychological symptoms of dementia,” and “dementia.” In addi-
tion, the reference lists of each article retrieved were also examined 
manually to identify other studies. Articles were selected if they 
fulfilled all of the following criteria: (1) MCI patients were diag-
nosed by validated criteria, (2) NPS data were collected using stan-
dardized measures, and (3) articles were published in the English 
language and were peer-reviewed. 

Results and Discussion

Prevalence of NPS and Associated Risk in MCI
As reported previously, 35–85% of MCI patients ex-

hibit at least one neuropsychiatric symptom [6, 9]. Al-
though the occurrence of NPS increases the likelihood of 

deterioration, not all symptoms are associated with dis-
ease progression and individual NPS therefore have dif-
ferent values as disease markers [10].

The study characteristics and prevalence rate of each 
symptom and its association with progression are de-
tailed in Tables 1 and 2. 

Depression
The most frequently reported symptom in MCI pa-

tients is depression, with a prevalence rate in the range of 
20% (population-based samples [11]) to 83% (clinic-
based samples [10]). Depression is the most studied neu-
ropsychiatric symptom in MCI patients, and has been as-
sociated with cognitive impairment as well as a doubled 
risk of progression [12]. However, evidence is conflicting, 
as some studies have failed to demonstrate an association 
between depression and cognitive decline [13]. One rea-
son for this controversy is the methodological differences 
across studies, in terms of measurements of depression 
and MCI. Even studies with similar instruments can have 
conflicting results, because the relationship between MCI 
and depression is itself a complex one [14]. For example, 
it is unclear whether depression occurs due to the under-
lying neurodegeneration or is merely a reaction to the 
perceived cognitive impairment by the MCI patient [15]. 
Depression can also lead to cognitive impairment, and 
although the symptoms of this are reversible, they can 
manifest as MCI [16]. Consequently, distinguishing 
whether cognitive impairments occur due to depression 
or MCI based on neuropsychological performance is 
challenging [17]. To be able to use depression as disease 
marker, future research should delineate its complex as-
sociation with MCI. Studies that investigate whether the 
management of depression reduces the risk of developing 
MCI would be useful. They could also focus on how de-
pression affects specific cognitive domains. Finally, they 
can make use of neuroimaging to examine the neural ba-
sis of the relationship between MCI and depression. 

Apathy
Another highly prevalent neuropsychiatric manifes-

tation in MCI is apathy, present in approximately 39.5% 
of MCI individuals in clinic-based samples [18] and 
14.7% in population-based studies [11]. A longitudinal 
study found that MCI patients with apathy had a 7-fold 
risk of a progression to AD [13]. The association be-
tween apathy and subsequent decline is more consistent 
across studies, especially when compared to depression 
[19]. A longitudinal study with 397 MCI patients with-
out major depression showed a high prevalence of apa-
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thy symptoms (44.8%) and that symptoms of apathy 
without symptoms of depression increased the risk of 
the progression to AD (hazard ratio [HR] 1.85; 95% CI 
1.09–3.15) [20]. The explanation offered was that apa-
thy in the absence of depressive affect is more strongly 
related to the presence of cerebrovascular disease, sug-
gesting that there are different pathophysiological 
mechanisms underlying apathy and depression in MCI 
and dementia [20]. The high risk associated with apathy 
as well as its high prevalence in MCI patients make it a 
good marker of disease progression [20]. The associa-
tion between apathy and MCI could be attributed to the 

fact that apathy interferes with several cognitive pro-
cesses. MCI patients with apathy performed worse in 
executive function tests than patients without apathy, 
particularly in decision-making tasks [21]. Possibly, ex-
ecutive dysfunction associated with apathy prevents 
MCI individuals using compensatory ways to retain in-
formation, which can interfere with memory function-
ing [21]. What remains to be explored is whether apa-
thy has a causal relationship with cognitive impair-
ment, is a symptom of neurodegeneration, is a reaction 
to cognitive impairment, or is based on a shared risk 
factor.

Table 2. Prevalence rate of each neuropsychiatric symptom in MCI and its association with disease progression

Symptom Prevalence of NPS in MCI Association with MCI progression

study setting prevalence rate, 
%

NPS measure

Depression clinic-based [10] 83 NPI Evidence is conflicting [12, 13, 48]
population-based [11] 20.1 NPI

Apathy clinic-based [18] 39.5 NPI Associated with a 7-fold risk of MCI progression [13]
population-based [11] 14.7 NPI

Anxiety clinic-based [18] 26.3 NPI Associated with greater and faster cognitive deterio-
ration in MCI [28, 35]population-based [27] 11.6 DSM

Irritability clinic-based [18] 44.7 NPI Increases the risk of MCI progression [23, 26]
population-based [22] 12.9 NPI

Sleep problems clinic-based [33] 48 CERAD-BRSD,
HDRS

Association between sleep disturbances and MCI 
progression is conflicting [37, 38]

population-based [11] 13.8 NPI

Agitation clinic-based [33] 38 CERAD-BRSD,
HDRS

Increases the risk of progression [23]

population-based [11] 11.3 NPI

Aberrant motor behav-
iour

clinic-based [18] 5.3 NPI Results are conflicting [18, 41]
population-based [22] 3.7 NPI

Appetite/ 
Eating disorders

clinic-based [18] 5.3 NPI n.s. [40]
population-based [22] 7.4 NPI

Disinhibition clinic-based [18] 2.6 NPI n.s. [40]
population-based [22] 1.9 NPI

Euphoria clinic-based [18] 0 NPI n.s. [40]
population-based [18, 39] 1.3 NPI

Hallucinations clinic-based [18] 2.6 NPI Significantly increases the risk of MCI progression 
[43]population based [11] 1.3 NPI

Delusions clinic-based [18] 10.5 NPI Significantly increases the risk of MCI progression 
[43, 53]population based [11] 3.1 NPI

NPI, Neuropsychiatric Inventory; MCI, mild cognitive impairment; CERAD-BRSD, Consortium to Establish a Registry for Alzheimer’s Disease Behaviour 
Rating Scale for Dementia; DSM, Diagnostic and Statistical Manual of Mental Disorders; HDRS, Hamilton Depression Rating Scale; n.s., not significant.
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Irritability
Irritability is among the most common neuropsychi-

atric symptom in MCI, with a prevalence rate of 12.9% 
in population-based samples [22]. In clinic-based sam-
ples, the prevalence of irritability is as high as 44.7% 
[18]. Irritability has been associated with accelerated 
levels of cognitive deterioration in MCI patients [23]. It 
has been found that baseline levels of irritability are 
strongly associated with the incidence of MCI, suggest-
ing that irritability may precede the onset of cognitive 
impairments [24]. However, another study found that 
cognitive deficits in MCI were associated with the total 
NPS score, but not with irritability as an individual 
symptom [25]; this could be attributed to the low fre-
quency of irritability found in that particular sample. 
Nevertheless, other studies have found that irritability 
has a conversion risk similar to that of apathy [26]. 
These results suggest that late-onset irritability should 
be closely monitored in clinics, as it may indicate cogni-
tive deterioration. 

Anxiety
Anxiety is a frequently reported neuropsychiatric 

symptom in MCI, with a prevalence rate of 26.3% in clin-
ical samples [18] and approximately 11.6% in population-
based samples [27]. A longitudinal study found that anx-
iety was one of the symptoms that significantly increased 
the risk of conversion from MCI to dementia and pre-
dicted a faster progression rate [28]. The interaction be-
tween anxiety and MCI can be understood in several 
ways. First, anxiety in MCI has been associated with im-
pairments in global cognition and episodic and verbal 
memory as well as executive dysfunction [29]. Indeed, ex-
cessive worrying competes and interferes with other cog-
nitive resources, ultimately producing these cognitive 
symptoms [30]. On the other hand, the symptoms of anx-
iety become more severe along with the increasing cogni-
tive impairment in MCI patients [31]. Indeed, the likeli-
hood exists that MCI patients experience anxiety due to 
their awareness of their cognitive impairment and their 
fear of further decline [32]. Thus, it is unclear whether 
anxiety causes or results from cognitive impairment. 
These 2 possibilities could occur simultaneously, making 
the relationship between MCI and anxiety a circular one. 

Agitation
Agitation is common in MCI patients, but less com-

mon than other NPS including depression, apathy, anxi-
ety, and irritability. Its frequency is in the range of 11.3% 
(population-based samples) to 38% (clinic-based sam-

ples) [11, 33]. Agitation has been associated with greater 
memory impairment and deficits in visuospatial abilities 
in MCI individuals [25]. Furthermore, a longitudinal 
study suggested that agitation is among the NPS associ-
ated with a 2-fold risk of cognitive decline in MCI [23]. 
In addition, it was found that agitated behaviours emerge 
in individuals before the onset of MCI, providing further 
evidence of an association of agitation with cognitive de-
cline [24]. Evidence seems to support the applicability of 
agitation as a marker of disease progression.

Sleep Disturbances
Sleep disturbances are another highly prevalent symp-

tom in MCI patients, varying between 13.8% in a popula-
tion-based samples [11] and 48% in clinical samples [33]. 
Despite their prevalence, sleep disturbances in MCI have 
received less attention than other NPS [34]. Although de-
pression, irritability, and apathy are more frequent than 
night-time problems, sleep disturbances have been found 
to be the most clinically significant symptom [11]. Behav-
iours include difficulty falling asleep, early morning wak-
ing, and wandering during the night, all of which are risk 
factors for all-cause dementia and AD in a longitudinal 
study [35]. The evidence suggests that night-time distur-
bances and excessive day-time sleepiness are associated 
with slower reaction times and impairments of attention 
and memory, and thus interfere with the cognitive per-
formance of MCI patients in neuropsychological tests 
[36]. Given that the MCI diagnosis relies heavily on the 
neuropsychological test performance, assessing and un-
derstanding the contribution of potential night-time 
problems is important. In addition, sleep disturbances 
have been found to increase the likelihood of disease pro-
gression [23, 37], although some results do not support 
this association [38]. A possible reason for this discrep-
ancy is that sleep disturbances are highly comorbid with 
other NPS such as anxiety and depression. Consequently, 
there is a possibility that the association between sleep 
problems and disease progression in MCI patients could 
be attributed to the neuropsychiatric comorbidity, rather 
than to the sleep problems as such. This requires further 
clarification in future studies. 

Disinhibition, Euphoria, Appetite/Eating Disorders, 
and Aberrant Motor Behaviour
Less commonly observed NPS in MCI patients include 

disinhibition (1.9–2.6%) [18, 39], euphoria (0–1.3%) [11, 
18], and appetite/eating disorders (5.3–7.4%) [18, 39]. 
However, their prevalence is not significantly different 
from those found in cognitively intact older adults [18]. 
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Moreover, in most studies, none of these symptoms has 
been associated with the incidence of MCI or its progres-
sion [40]. Consequently, the applicability of these NPS as 
predictors of cognitive deterioration is limited. Aberrant 
motor behaviour is also less prevalent in MCI patients 
(3.7–5.3%). Nevertheless, a recent study found that aber-
rant motor behaviour predicted the conversion of MCI to 
probable AD after a 4-year follow-up period [41]. How-
ever, this particular study lacked statistical power due to 
its small sample size, and more studies are warranted to 
clarify the risk associated with aberrant motor behaviour 
in larger samples.

Psychosis
Psychotic symptoms, such as hallucinations and delu-

sions, are rare in MCI patients. Specifically, hallucina-
tions are present in 1.3–2.6% of MCI patients [11, 18], 
and delusions have a prevalence rate of 3.1–10.5% [11, 
18]. Psychotic symptoms are associated with lower MMSE 
scores and poorer outcomes in MCI patients, compared 
to non-psychotic patients [42]. Psychotic symptoms rep-
resent a significant risk factor for deterioration, as MCI 
patients with psychosis have an 8- to 11-fold increased 
risk of progressing to dementia [6, 9]. Hallucinations 
were found to be a risk factor for vascular dementia in a 
longitudinal study [35]. Additionally, psychotic symp-
toms predict long-term cognitive status and are associ-
ated with a more rapid disease progression [43]. The high 
risk associated with psychosis is consistent across studies, 
and consequently, psychotic symptoms have a greater 
prognostic value than other, more frequent NPS that may 
not be specific to neurodegeneration [44]. However, due 
to the low prevalence of psychotic symptoms in MCI, 
they have low sensitivity in detecting at-risk individuals. 

Interrelations of NPS
NPS play a significant role in MCI and the presence of 

> 1 of them is associated with greater impairment and a 
faster decline in MCI patients [45]. However, when it 
comes to associations between specific NPS and progres-
sion to dementia, this becomes less clear as evidence is 
conflicting. This controversy around specific NPS could 
be attributed to the fact that many NPS tend to co-occur 
and overlap, and their mutual effect is not taken into ac-
count. For instance, depression in MCI has been associ-
ated with development of dementia [46], but when apathy 
was included in the model, depression was found to be an 
insignificant predictor of dementia [13]. This means that 
the association between depression and an increased risk 
of progression in MCI patients could reflect the presence 

of apathy, rather than depression per se [46]. In another 
study, the coexistence of depression and anxiety in MCI 
patients was associated with a more rapid cognitive de-
cline and a higher conversion risk, compared to each 
symptom individually [47, 48]. This shows that NPS can 
interact with each other and increase the rate of progres-
sion. These results highlight the importance of examining 
the relationship among various NPS and their mutual ef-
fect in progression.

When co-occurring NPS were grouped into 3 clusters, 
i.e., the hyperactivity (including agitation, irritability, and 
disinhibition), affective (including depression, apathy, 
sleep, anxiety, and appetite-related behaviour), and psy-
chotic (delusions and hallucinations) clusters, all 3 clus-
ters were associated with an increased risk of dementia 
[49]. However, when they were studied concurrently in 
the same model, only the affective and the psychotic clus-
ters were associated with a high risk of progression [49]. 
In contrast, another recent study found that increased 
risk of MCI progression was associated with the hyperac-
tivity and the psychotic clusters, but not with the affective 
cluster [41]. However, this could be due to the different 
methods of clustering NPS, i.e., mathematical modeling-
generated clusters [49] versus sub-syndromes proposed 
for AD [41]. This highlights the need for a consensus 
about the definition of NPS clusters. It is also suggested 
that clusters reflect NPS with shared pathophysiological 
changes due to neurodegeneration [50].

Mild Behavioural Impairment
A subgroup of the Alzheimer’s Association, the Inter-

national Society to Advance Alzheimer’s Research and 
Treatment (ISTAART), developed the concept of mild 
behavioural impairment (MBI) to capture late-onset be-
havioural changes that do not meet the criteria for de-
mentia or other major psychiatric conditions [15]. Thus, 
similar to MCI, MBI was developed in order to detect 
people with late-onset NPS who are at a high risk of cog-
nitive decline and dementia. The NPS included in the 
MBI diagnosis involve decreased motivation, social inap-
propriateness, impulse control dysfunction, affective dis-
turbances, and abnormal perception and thoughts [51]. 

The most widely used method to capture NPS is the 
Neuropsychiatric Inventory (NPI), which measures the 
severity and frequency of 12 behavioural symptoms: de-
lusions, hallucinations, agitation, depression, anxiety, 
elation, apathy, disinhibition, irritability, aberrant motor 
behaviours, sleep problems, and appetite/eating distur-
bances [52]. The NPI does not capture all MBI domains, 
however, and is not tailored to predementia states [53]. 
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For this reason, the MBI-C rating scale was created as an 
instrument to operationalize the new MBI criteria in pre-
clinical populations [15]. To incorporate the use of MBI-
C in routine clinical assessments, future studies need to 
examine its reliability, validity, and utility as an instru-
ment. 

The emerging concept of MBI allows for a more ex-
plicit understanding of the relationship between NPS and 
MCI. A longitudinal study which followed up MBI and 
MCI patients for 5 years demonstrated that the presence 
of NPS in both groups was associated with a more rapid 
decline [45]. It found that MBI patients progressed to de-
mentia, even in the absence of cognitive deficits, more 
rapidly than MCI patients without NPS. It also found that 
the MCI patients with NPS and the MBI patients with 
cognitive deficits progressed to dementia at a similar rate, 
suggesting that they actually represent 1 group [45]. A 
recent study found that, of the MBI domains, abnormal 
thoughts and perception were risk factors for dementia 
[53]. MBI is associated with cognitive deficits and a faster 
decline, particularly in attention and working memory in 
older adults without MCI or dementia [54]. These results 
suggest that late-onset NPS, even in a mild form (i.e., 
MBI), should raise suspicions of neurodegeneration [45, 
53].

It has been found that, with the deterioration of cogni-
tive functioning, NPS become more severe in MCI pa-
tients [31]. Moreover, the parallel progression of NPS 
with cognitive deficits could suggest that the underlying 
cause is neurodegenerational [51]. It seems that, whilst 
the concept of MCI incorporates the neurocognitive axis 
of possible prodromal dementia stages, the concept of 
MBI reflects the neurobehavioural axis. The 2 predemen-
tia states, namely MBI and MCI, can occur simultane-
ously, separately, or consecutively [44]. The presence of 
NPS in MCI can increase the validity of MCI in predicting 
which individuals are more likely to progress to AD. Ex-
amining which particular symptoms are more likely to 
emerge in MCI patients, along with the associated risk of 
disease progression, will further enhance the prognostic 
validity of MCI. 

Limitations of the review include that the search was 
only conducted in the PubMed database. There was sig-
nificant methodological heterogeneity across studies, in 
terms of objectives, study setting, sample characteristics 
and recruitment, the assessment of both MCI and NPS, 
and the length of follow-up. Such methodological vari-
ability could have contributed to, at least partly, the con-
flicting results in the literature in terms of specific NPS, 
their prevalence rate, and their relationship with cogni-

tive impairment. Although all studies used valid mea-
sures for MCI and NPS assessment as specified by study 
inclusion criteria, these were not necessarily the same 
measures. Most of the studies used the NPI to assess NPS, 
but some used alternative measures (Table 1). This was 
particularly the case in studies that focused on individu-
al NPS and their association with cognitive decline. For 
instance, the Geriatric Depression Scale and the Apathy 
Inventory were both used to measure apathy [19, 20]; al-
though these studies did not use the NPI, their results 
showed that apathy was an important marker of progres-
sion even when using different measurements. In terms 
of MCI diagnosis, most studies used the original Peters-
en’s criteria [55], but some had other criteria (Table 1). 
This variability in the MCI diagnostic criteria may have 
contributed to variability in both the NPS prevalence rate 
and the relationship of NPS with cognitive deterioration. 
With respect to study designs and settings, the preva-
lence of NPS was higher in clinic-based studies than in 
population-based studies for all symptoms [56]. This 
may reflect a selection bias, as individuals referred to 
clinics could be at a more advanced stage of MCI, which 
would explain the higher NPS frequency. Furthermore, 
most of the data on the prevalence rate of NPS in MCI 
were from cross-sectional studies; this brings with it oth-
er limitations. Firstly, a cross-sectional design does not 
allow for a causal relationship between NPS and MCI to 
be established. In addition, NPS tend to fluctuate and this 
study design does not capture fluctuations [17]. As asso-
ciations between NPS and cognitive impairment were in-
fluenced by NPS severity, the results may not be very ac-
curate because severity also fluctuates. However, this 
could have been counterbalanced by the inclusion of lon-
gitudinal studies to establish the associated risks of NPS, 
which is a strength of this review, although the longitu-
dinal studies had different follow-up periods, making a 
direct comparison between the results difficult. Progres-
sion rates are not the same for all MCI patients, which 
means that short follow-up periods may not be adequate 
to allow for MCI to progress or to capture the risks as-
sociated with NPS. 

Conclusions

NPS are highly prevalent in MCI patients, with the 
most common ones being depression, apathy, anxiety 
and irritability, followed by agitation and sleep-related 
disorders. Euphoria, aberrant motor behavior, and disin-
hibition are less prevalent and, finally, psychotic symp-
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toms are rare in MCI patients. NPS may precede the onset 
of cognitive deficits, suggesting that late-onset behav-
ioural changes, even in a mild form (MBI), should in-
crease the suspicion of subsequent cognitive impairment 
and neurodegeneration developing. In addition, some in-
dividual NPS are associated with a greater risk of conver-
sion from MCI to dementia. However, although the as-
sociated risk of some symptoms, such as apathy and ir-
ritability, is more consistent across studies, other 
symptoms, like depression, require further research as the 
available evidence is conflicting. Future studies need to 
clarify which NPS are independent risk factors, by con-
sidering the interrelations among co-occurring NPS. Fur-
thermore, it seems that it is not clear which NPS underlie 
neurodegeneration or emerge as complications or reac-
tions to cognitive deficits and/or other NPS. Future re-
search is required to clarify this in order to enhance the 
prognostic ability of each individual symptom and reveal 
information about the underlying mechanisms in de-
mentia.
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