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Background: The diagnostic construct of mild neurocognitive disorders (MNCDs) is 
substantially congruent with previously proposed criteria for mild cognitive impairment 
(MCI). MNCD/MCI is associated with neuropsychiatric symptoms (NPS). Previous stud-
ies have examined the prevalence of NPS in amnestic and non-amnestic MCI subtypes; 
however, no studies exist for etiological types of MNCD. We aimed to estimate the 
prevalence of NPS in patients with MNCD due to Alzheimer’s disease (MNCD-AD) and 
subcortical vascular MNCD (ScVMNCD) and to determine whether NPS would expand 
these MNCD phenotypes.

Methods: The sample comprised 70 patients with MNCD-AD, 70 patients with 
ScVMNCD, and 55 cognitively normal elderly persons (CNEP). The diagnosis of 
MNCD-AD was made according to DSM-5 criteria for possible MNCD-AD. ScVMNCD 
patients fulfilled the DSM-5 criteria of the probable vascular MNCD and the diagnostic 
criteria for subcortical vascular MCI according to Frisoni et al. (1). The prevalence of NPS 
was based on the neuropsychiatric inventory. The statistical analyses included para-
metric and non-parametric tests, multivariate regression, and Spearman’s correlation 
coefficient.

results: About 69.1% of CNEP, 97.1% of MNCD-AD, and 100% of ScVMNCD patients 
had one or more NPS. The prevalence of NPS in both MNCD groups was significantly 
higher than that in CNEP. The most prevalent NPS that had significant differential diag-
nostic value in separating MNCD-AD from ScVMNCD, as well as MNCD from CNEP, 
were anxiety (81.43%) and irritability (67.14%) in MNCD-AD and depression (81.43%) 
in ScVMNCD. In both MNCD groups, we observed significant (p < 0.05) correlations 
between all distinguishing NPS and the differential cognitive disturbances: the amnestic 
syndrome in MNCD-AD and executive dysfunction in ScVMNCD.

Abbreviations: AD, Alzheimer’s disease; BADL, the Bristol Activities of Daily Living Scale; CNEP, cognitively normal elderly 
persons; MCI, mild cognitive impairment; MNCDs, mild neurocognitive disorders; MNCD-AD, mild neurocognitive 
disorder due to Alzheimer’s disease; NPI, the neuropsychiatric inventory; NPS, neuropsychiatric symptoms; POMA, Tinetti 
performance-oriented mobility assessment; ScVMNCD, subcortical vascular mild neurocognitive disorder; TIME test,  
ten-minute intermediate memory evaluation test.
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conclusion: NPS occur in the majority of persons with MNCD-AD and ScVMNCD. 
Anxiety and irritability are the most prevalent NPS in MNCD-AD, as well as depression 
in ScVMNCD. The amnestic–anxious–irritable syndrome can be the main phenotype in 
MNCD-AD, on the other hand, the dysexecutive–depressive syndrome can be consid-
ered as the most prevalent clinical manifestation in ScVMNCD. Obtained data may be 
used for clinical differentiation of MNCD-AD and ScVMNCD patients.

Keywords: mild neurocognitive disorder due to alzheimer’s disease, subcortical vascular mild neurocognitive 
disorder, neuropsychiatric symptoms, irritability, anxiety, depression

inTrODUcTiOn

The diagnostic construct of mild neurocognitive disorders 
(MNCDs) is substantially congruent with the previously pro-
posed nosological entity for mild cognitive impairment (MCI) 
(2). It was shown that overlap between MNCD and MCI diag-
nosis is 98.6% (3). This clinical concept has been distinguished 
as an intermediate state between normal aging and dementia 
(4). Subjects with MCI constitute a high-risk group because they 
develop dementia at a rate of 10–15% per year as compared to 
1–2% per year in the general population (5). A rich set of data 
regarding the occurrence, risk factors, and progression of MCI has 
been generated. Research indicates that features apart from cog-
nition provide additional information about MCI phenotypes (6). 
Over the last decade, neuropsychiatric symptoms (NPS) in MCI 
have been described. Thus, the global prevalence of NPS in MCI 
ranges from 35 to 85% (7). Hospital-based samples have reported 
a higher global prevalence of NPS than population-based studies 
(6–8). According to a systematic review, the most common NPS 
are depression, anxiety, and irritability (7). The presence of NPS is 
strongly associated with a higher risk of cognitive and functional 
deterioration in MCI patients (9, 10). Prospective studies have 
shown that NPS, particularly depression, might represent risk 
factors for the conversion of MCI to Alzheimer’s disease (AD) 
(7) and vascular dementia (11).

Most of the previous investigations have examined the pres-
ence of NPS in clinical-based MCI subtypes—single-domain 
amnestic, multi-domain amnestic, single-domain non-amnestic, 
and multi-domain non-amnestic (8, 12). Nevertheless, analysis 
of NPS in the main etiological MCI types might have theoretical  
as well as practical value. Etiological DSM-5 criteria of MNCD 
open new perspectives for this purpose. According to epidemio-
logical data, the main etiological type of MNCD/MCI is MNCD 
due to Alzheimer’s disease (MNCD-AD) and the second is sub-
cortical vascular one [subcortical vascular MNCD (ScVMNCD)] 
(13). In this study, we aimed to estimate the prevalence of NPS in 
patients with MNCD-AD and ScVMNCD. We hypothesized that 
the additional consideration of NPS would expand these MNCD 
phenotypes.

MaTerials anD MeThODs

study Design
We conducted a case–control study comparing 70 patients with 
MNCD-AD to 70 patients with ScVMNCD and to 55 cognitively 

normal elderly persons (CNEP). All participants were outpa-
tients of the neurological department of the Central Hospital 
of Kommunarsky District, Zaporizhzhia, Ukraine. All subjects 
were medically stable and did not have significant confound-
ing neurological conditions, recent substance or alcohol abuse, 
or current primary psychiatric diagnoses. Patients with initial 
memory and other cognitive complaints were screened for fur-
ther MNCD diagnosis confirming. The diagnosis of MNCD-AD 
was made according to DSM-5 criteria for possible MNCD-AD 
(2). Patients with ScVMNCD fulfilled the DSM-5 criteria of the 
probable neuroimaging-supported vascular MNCD and the 
diagnostic criteria for subcortical vascular MCI according to 
Frisoni et al. (1). Subjects with MNCD had a Clinical Dementia 
Rating (CDR) global score of 0.5 (14) and a Mini-Mental State 
Examination (MMSE) (15) score of 24–27 (inclusive) according 
to Hamrick et al. (16). MMSE has been shown to be superior to 
Montreal Cognitive Assessment for the estimation of cognitive 
decline in MNCD patients aged 75+ (17). Outpatients with a 
history of peripheral nervous system diseases were included into 
CNEP group. They had no cognitive complaints, a CDR global 
score of 0, and an MMSE score of 28–30. All of the participants 
were subjected to neuropsychological, neuropsychiatric, neuro-
logical, and functional evaluations. Moreover, MNCD patients 
underwent brain MRI to fulfill the criteria of MNCD-AD and 
ScVMNCD.

This study was approved by the local ethics committee and 
performed in accordance with the ethical standards laid down in 
the 1964 Declaration of Helsinki and its later amendments. All 
participants gave written informed consent prior to participation 
in the study.

neuropsychological assessment
The neuropsychological investigation included CDR (14), MMSE 
(15), Luria’s tests (18), ten-minute intermediate memory evalua-
tion (TIME) test (19), the clock-drawing test (20), and the verbal 
fluency test (21). All the assessments were done for the diagnosis 
of MNCD subtype according to DSM-5 criteria. Meanwhile, it 
was interesting to inner relationships between neuropsychologi-
cal features of studied MNCDs and distinguishing NPS for assess-
ing possible clinical phenotypes. Therefore, we also examined 
them as the variables of interest. The severity of impairments was 
evaluated on a scale of 0–3, where 0 meant “not impaired” and 
3 meant “the most impaired” (for Luria’s tests) or according to 
author’s recommendations to the scales.

Ten-minute intermediate memory evaluation test consisted of 
three parts: a list-learning task, a semantic memory task, and a 
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TaBle 1 | Main demographic, cognitive, neurological, and functional characteristics of the comparison groups.

Variables comparison groups p-Value

cneP  
(n = 55)

MncD-aD 
(n = 70)

scVMncD 
(n = 70)

cneP vs 
MncD-aD

cneP vs 
scVMncD

MncD-aD vs 
scVMncD

Age (years) 74.36 ± 5.42 74.03 ± 5.95 74.09 ± 5.77 0.95a 0.97a 0.99a

Gender, male/female 19/36 25/45 32/38 0.89b 0.21b 0.23b

Education (years) 12.72 ± 2.32 12.18 ± 3.10 12.35 ± 2.93 0.58a 0.78a 0.94a

neuropsychological assessment

Mini-Mental State Examination, score 29 (28–30) 26 (25–26) 25 (25–26) <0.00001 <0.00001 0.09
Delayed recall, ten-minute intermediate memory evaluation  
(TIME) test, number of words (0–5)

5 (4–5) 3 (2–3) 2 (2–3) <0.00001 <0.00001 0.05

Delayed cued recall + recognition, TIME test, number  
of words (0–10)

9 (8–10) 5 (5–7) 8 (7–9) <0.00001 <0.00001 <0.00001

Clock drawing test, part I, score (0–10) 10 (9–10) 9 (9–10) 8 (7–8) 0.09 <0.00001 <0.00001
Verbal fluency, number of words during 3 min 23 (22–26) 23 (16–24) 15 (13–17) 0.06 <0.00001 <0.00001
Kinetic apraxia, Luria’s tests, score (0–3) 0 (0–0) 0 (0–0) 2 (2–3) 1.0 <0.00001 <0.00001
Visuospatial apraxia, Luria’s tests, score (0–3) 0 (0–0) 1 (0–1) 0 (0–0) <0.00001 0.75 0.0003

neurological assessment

The severity of pseudobulbar syndrome, score (0–3) 0 (0–0) 0 (0–0) 1 (1–1) 1.0 <0.00001 <0.00001
Performance-oriented mobility assessment, score (0–28) 28 (27–28) 27 (26–28) 19 (16–21) 0.06 <0.00001 <0.00001

Functional assessment

Bristol Activities of Daily Living Scale, score (0–60) 0 (0–0) 1 (0–1) 2 (1–2) <0.00001 <0.00001 0.00002

Data are presented as mean ± SD/median (lower–upper quartile); CNEP, cognitively normal elderly persons; mild neurocognitive disorder (MNCD)-AD, patients with mild 
neurocognitive disorder due to Alzheimer’s disease (AD); subcortical vascular MNCD (ScVMNCD), patients with mild subcortical vascular neurocognitive disorder.
aANOVA, Post hoc Scheffe test
bChi-square test; non-parametric ANOVA test for multiple comparisons if not otherwise specified.
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visual memory task. In the first one, a patient is told to remember 
five unrelated words, which are presented three times. Their 
immediate spontaneous recall across the three trials is recorded. 
Afterward, a semantic message including five elements is read 
and immediate recall requested. The message is repeated twice. 
Subsequently, a subject is asked to remember a drawing with 
five elements. This is succeeded with a spontaneous free recall, 
cued recall, and recognition of the five words and the semantic  
message. Further, the spontaneous recall of the figure is requested, 
followed by the recognition of the figure from among five  
designs.

neuropsychiatric assessment
The neuropsychiatric inventory (NPI) (22) was administered to 
a spouse or another knowledgeable informant who could report 
the patient’s NPS. NPI collects information on symptoms during 
the past month in 12 neuropsychiatric domains, i.e., agitation, 
delusion, hallucination, depression, anxiety, euphoria, apathy, 
disinhibition, irritability, aberrant motor behavior, sleep, and 
eating/appetite. There is a “yes” or “no” screening question for 
each domain. If  the respondent answers affirmatively, then addi-
tional information is obtained on the frequency (4-point scale),  
severity (3-point scale), and caregiver distress (6-point scale) 
associated with the behavior. Symptoms were defined as clinically 
significant if the product of the frequency and severity score of 
the symptom was 4 or higher according to Schneider et al. recom-
mendations (23).

Neurological examination was conducted according to a 
standard protocol with a detailed assessment of gait—Tinetti 
performance-oriented mobility assessment (POMA) (24).

Functional assessment
Activities of daily living were assessed with the help of the  
Bristol Activities of Daily Living Scale (BADL) (25).

statistical analysis
Statistical analysis was conducted using “STATISTICA 6.0” for 
Windows (StatSoft Inc., USA) v.6.1 and SPSS Statistics (IBM) 
v.20.0. The results were given as percentages, medians, and inter-
quartile ranges or means and SDs, depending on the data and 
distribution. The statistical significance of between-group com-
parisons was determined using parametric and non-parametric 
criteria when appropriate (chi-squared test, Kruskal–Wallis test 
with subsequent multiple comparisons, ANOVA, post hoc Scheffe 
test). Additionally, we assessed whether NPS may predict group 
membership using multivariate logistic regression analysis when 
adjusted for confounders (age, sex, and education). We quanti-
fied the magnitude of the association between a specific NPS and 
MNCD membership by computing the odds ratio (OR) and the 
corresponding 95% confidence intervals (95% CI). Further, the 
relationships between assessed distinguishing NPS and promi-
nent clinical parameters of MNCD patients were investigated 
using Spearman’s correlation coefficient (rs). Significance was set 
at p < 0.05.

resUlTs

Table  1 summarizes the main demographic, cognitive, neuro-
logical, and functional data of the comparison groups. Surveyed 
cohorts did not differ by age, gender, and level of education. All 
participants pertained to the age group of 65–91. All groups 
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TaBle 2 | Frequency of neuropsychiatric symptoms (nPs) in cneP, and patients with the main types of mild neurocognitive disorder (MncD).

neuropsychiatric inventory (nPi) items comparison groups p-Value

cneP (n = 55)
n (%)

MncD-aD (n = 70)
n (%)

scVMncD (n = 70)
n (%)

cneP vs 
MncD-aD

cneP vs 
scVMncD

MncD-aD vs 
scVMncD

NPI, total score (0–144) 6 (3–9) 17 (12–21) 19 (14–23) <0.00001a <0.00001a 0.97a

Total prevalence of NPS 38 (69.09) 68 (97.1) 70 (100) <0.00001 <0.00001 0.15
Agitation 0 (0) 0 (0) 0 (0) – – –
Delusion 0 (0) 0 (0) 0 (0) – – –
Hallucinations 0 (0) 0 (0) 0 (0) – – –
Depression 8 (14.55) 20 (28.57) 57 (81.43) 0.062 <0.00001 <0.0001
Anxiety 27 (49.10) 57 (81.43) 21 (30.0) <0.0001 0.03 <0.0001
Euphoria 0 (0) 0 (0) 1 (1.43) – 0.37 0.32
Apathy 0 (0) 0 (0) 33 (47.14) – <0.00001 <0.00001
Disinhibition 0 (0) 0 (0) 9 (12.87) – 0.006 0.002
Irritability 8 (14.55) 47 (67.14) 22 (31.43) <0.0001 0.03 <0.0001
Aberrant motor behavior 0 (0) 0 (0) 4 (5.71) – 0.07 0.04
Sleep 12 (21.82) 47 (67.14) 22 (31.43) <0.0001 0.30 <0.0001
Eating/appetite 0 (0) 3 (4.29) 5 (7.14) 0.12 0.04 0.47

Data are presented as median (lower–upper quartile)/number of patients (percentage).
CNEP, cognitively normal elderly persons; MNCD-AD, patients with mild neurocognitive disorder due to Alzheimer’s disease; ScVMNCD, patients with mild subcortical vascular 
neurocognitive disorder.
aNon-parametric ANOVA test for multiple comparisons; chi-square test if not otherwise specified.
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had a larger proportion of women than men, but differences in 
proportions between the groups were not significant. The mean 
education level of the CNEP and MNCD subjects was about 
12  years. The severity of cognitive impairment (total MMSE 
score) corresponded to the previously obtained rates for those 
with MCI/MNCD. The MMSE total score was significantly lower 
in both MNCD-AD and ScVMNCD groups in comparison 
with control. Meanwhile, we found no significant difference in 
cognitive impairment between MNCD-AD and ScVMNCD  
groups.

The analysis revealed some significant clinical features that 
reliably distinguished patients with MNCD-AD and ScVMNCD. 
The most prominent feature of MNCD-AD patients was an 
amnestic syndrome, which was substantially more severe in 
comparison with CNEP. The severity of impairment of sponta-
neous delayed recall of five nouns (TIME-test) was comparable 
in MNCD-AD and ScVMNCD groups. However, patients with 
MNCD-AD did not significantly improve the results of recall 
during cued recall and recognition. Subjects with MNCD-AD 
also had mild visuospatial apraxia when performing Luria’s tests. 
This symptom differentiated MNCD-AD patients from controls 
and those with ScVMNCD, who did not have any visuospatial 
disturbances. We also found no significant neurological distur-
bances in MNCD-AD group. Similarly, patients with ScVMNCD 
showed distinct spontaneous delayed recall impairment, but they 
had significantly higher rates of cued verbal recall and recognition 
than those with MNCD-AD. In ScVMNCD group, we revealed 
pronounced executive and neurological disturbances in contrast 
to the CNEP and MNCD-AD subjects. The executive dysfunc-
tion manifested in performing the clock-drawing test (part I), the 
verbal fluency test, and Luria’s tests for kinetic apraxia. Moreover, 
there were mild-to-moderate pseudobulbar signs and frontal 
lobe gait disturbances (decreased POMA score) in ScVMNCD 

patients. On average, all MNCD patients had minimal disruption 
in everyday activities by BADL scale; however, it was significantly 
different from controls. Furthermore, ScVMNCD persons had 
more severe functional impairment compared to those with 
MNCD-AD.

Table 2 displays the frequency of NPS in CNEP, MNCD-AD, 
and ScVMNCD groups. About 69% of CNEP, 97% of MNCD-AD 
patients, and all (100%) participants with ScVMNCD had one or 
more NPS. Although the prevalence of NPS in both MNCD groups 
was significantly higher than in cognitively normal persons, 
there was no difference between MNCD-AD and ScVMNCD 
groups. The most prevalent NPS in patients with MNCD-AD 
that distinguished them from cognitively normal controls and 
ScVMNCD group were anxiety (81.43%), irritability (67.14%), 
and sleep disturbances (67.14%). The frequency of depression 
(28.57%) in MNCD-AD was significantly lower than in those 
with ScVMNCD and did not discriminate MNCD-AD patients 
from CNEP. The most distinguishing NPS in ScVMNCD group 
were depression (81.43%) and apathy (47.14%). They were present 
reliably more often than in CNEP and MNCD-AD group. Sleep 
disturbances in ScVMNCD were relatively frequent (31.43%); 
nonetheless, their frequency was lower than in MNCD-AD and 
it did not discriminate ScVMNCD persons from CNEP. Rare but 
distinguishing NPS in ScVMNCD was disinhibition (12.87%). 
Euphoria, aberrant motor behavior, and eating/appetite distur-
bances were rare events in patients with MNCD and absent in 
CNEP. Agitation, delusion, and hallucinations were not present 
in comparison groups.

Afterward, we calculated OR for each NPS of which signifi-
cant difference was observed by chi-square test using logistic 
regres sion analysis comparing MNCD patients with CNEP 
and ScVMNCD with MNCD-AD group (Table  3). The most 
distinguishing features to predict MNCD membership were 

http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive


TaBle 3 | Odds ratio (Or) of the neuropsychiatric symptoms (nPs) of mild neurocognitive disorder (MncD) groups.

nPs MncD vs cognitively normal  
elderly persons

subcortical vascular MncD vs MncD  
due to alzheimer’s disease (MncD-aD)

Or 95% ci p Or 95% ci p

Depression 3.732 4.40–44.84 0.006 13.876 3.961–48.616 <0.0001
Apathy >1,000 0–∞ 0.998 >1,000 0–∞ 0.998
Anxiety 1.81 0.511–2.730 0.697 0.205 0.064–0.659 0.008
Irritability 4.471 1.794–11.142 0.001 0.169 0.049–0.575 0.004
Sleep 3.236 1.354–7.730 0.008 0.925 0.304–2.818 0.891

OR and 95% CI adjusted for age (continuous variable), sex, and education (continuous variable).

TaBle 4 | spearman’s correlations between distinguishing neuropsychiatric symptoms and relevant cognitive, neurological, functional variables in mild 
neurocognitive disorder due to alzheimer’s disease (MncD-aD)/subcortical vascular MncD (scVMncD) group.

clinical variables MncD-aD group scVMncD group

anxiety, neuropsychiatric  
inventory (nPi) score

irritability, nPi 
score

nPi total 
score

Depression, nPi 
score

nPi total 
score

NPI total score 0.81* 0.71* – 0.81* –
Anxiety, NPI score – 0.51* 0.81* – –
Irritability, NPI score 0.51* – 0.71* – –
Depression, NPI score – – – – 0.81*
Mini-Mental State Examination, total score −0.53* −0.52* −0.68* −0.71* −0.73*
Delayed recall, ten-minute intermediate memory  
evaluation (TIME) test

−0.36* −0.33* −0.52* – –

Clock drawing test, part I, score – – – −0.69* −0.65*
Verbal fluency, number of words – – – −0.56* −0.52*
Kinetic apraxia, Luria’s tests, score – – – 0.75* 0.72*
Visuospatial apraxia, Luria’s tests, score 0.23* 0.24* 0.30* – –
Performance-oriented mobility assessment, total score – – – −0.66* −0.64*
Bristol Activities of Daily Living Scale, score 0.33* 0.30* 0.44* 0.66* 0.67*

*p < 0.0.5.
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depression, irritability, and sleep in comparison with CNEP. 
Depression conveyed significant risk for ScVMNCD member-
ship when compared with MNCD-AD, meanwhile anxiety and 
irritability conveyed significant risk for MNCD-AD comparing 
with ScVMNCD. Sleep disturbance was a frequent but non-
specific symptom between MNCD-AD and ScVMNCD groups.

Further, we assessed possible links between relevant NPS in 
MNCD groups and associations between distinguishing NPS and 
other clinical features of MNCD. We hypothesized that the pres-
ence of such relationships might indicate common mechanisms 
of pathogenesis for NPS, cognitive and neurological syndromes 
of MNCD. We used correlation analyses for this purpose. For 
MNCD-AD group, the relevant NPS variables were anxiety 
and irritability, as well as a delayed recall score and visuospa-
tial apraxia severity as the distinguishing cognitive signs. For 
ScVMNCD group, the relevant NPS, cognitive and neurological 
features were depression, a decrease in delayed recall perfor-
mance, a clock-drawing test (part I) score, a verbal fluency test 
score, kinetic apraxia severity, and a POMA score (severity of gait 
disturbances). For both MNCD groups, we assessed correlations 
between total NPI score and each relevant NPS, total MMSE 
score, and total BADL score. Table 4 summarizes the results.

In both MNCD groups, we observed significant (p < 0.05) 
positive moderate correlations between all distinguishing NPS, 

and between NPS and total NPI score. Significant associations 
were also found between all meaningful NPS and the differen-
tial clinical features in MNCD-AD and ScVMNCD patients. 
In MNCD-AD group, those correlations were predominantly 
moderate. In this group, anxiety and irritability had negative 
correlations with MMSE total score and memory disturbances 
(spontaneous delayed recall). In patients with ScVMNCD, 
there were strong negative correlations between depression 
and MMSE score and the clock-drawing test (part I) score. 
Depression positively correlated with kinetic apraxia severity 
(strong correlation) and negatively correlated with the verbal 
fluency test score (moderate correlation) as well as with frontal 
type gait disturbances (strong correlation). All significant NPS 
and total NPI score in both groups of MNCD positively corre-
lated with deteriorations in daily living activities (BADL score). 
Those correlations were weak in MNCD-AD group and strong 
in patients with ScVMNCD. Moreover, we found statistically 
significant correlations between total NPI score and most of the 
cognitive and neurological disturbances in MNCD patients.

DiscUssiOn

In this study, for the first time to our knowledge, we evaluated the 
prevalence of NPS in elderly patients with MNCD according to 
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their etiological type. Subjects with MNCD-AD and ScVMNCD 
as well as cognitively normal persons were sampled from admit-
ted to the neurological department of the Zaporizhzhia city hos-
pital in Ukraine. Most of CNEP (69%), 97% of MNCD-AD, and 
100% participants with ScVMNCD had one or more NPS. The 
prevalence of NPS in both MNCD groups was significantly higher 
than in cognitively normal persons. Our data confirm a high 
prevalence of NPS in MNCD reported by other population-based 
and hospital-based studies. In a systematic review by Monastero 
et al. (7), the global prevalence of NPS in MCI ranged from 35 to 
85%. It was observed that hospital-based sample studies reported 
a higher global prevalence of NPS (26, 27) than population-based 
studies (6–8). The available hospital-based studies (26, 27) were 
conducted on heterogeneous samples of patients; therefore, we 
could not directly compare our data of NPS prevalence with their 
results. Moreover, clinical samples are often subject to referral 
bias; hence, it is difficult to compare our results with population-
based samples (6, 8, 28–30).

In our study, we found the most distinguishing NPS that had 
significant differential diagnostic value in separating MNCD-AD 
from ScVMNCD as well as MNCD patients from CNEP. The 
most prevalent NPS in patients with MNCD-AD were anxiety 
(81.43%) and irritability (67.14%). The most distinguishing NPS 
in ScVMNCD group were depression (81.43%). In prior three 
population-based studies (8, 12, 29), which used similar instru-
ments to measure NPS, depression, anxiety, apathy/indifference, 
irritability/lability, and appetite/eating were the most distin-
guishing features between the cognitively normal and MNCD 
(MCI) patients without subdividing them into their etiological 
types. In the Mayo Clinic Study of Aging, Geda et al. (8) found 
the prevalence of apathy, agitation, and irritability to be slightly 
higher in persons with amnestic MCI, while depression, anxi-
ety, delusion, and disinhibition to be slightly higher in persons 
with non-amnestic MCI. Our findings show that, in MNCD-AD 
(which clinically is the closest to amnestic single-domain MCI), 
anxiety and irritability were predominant among NPS, while 
depression, delusion, and disinhibition were not significant ones. 
At the same time, depression was more common in ScVMNCD. 
This etiological MNCD type can be regarded as a multi-domain 
amnestic MCI. From this point of view, our results overlap with 
those of Geda et al. (8). In contrast, in the Cache County Study, 
Peters et  al. (12) observed no differences in NPS prevalence 
between amnestic MCI participants and those with other types 
of MCI.

We also found significant associations between all meaning-
ful NPS and the differential clinical features in MNCD-AD 
and ScVMNCD patients. Obtained significant correlation 
between anxiety/irritability and memory disturbances allowed 
us to identify amnestic–anxious–irritable syndrome as the main 
clinical phenotype in patients with MNCD-AD. Similarly, a high 
correlation of depression and executive dysfunction indicates 
that dysexecutive–depressive syndrome can be considered as  
the most prevalent clinical manifestation in patients with 
ScVMNCD. The differences of cognitive–emotional phenotypes 
in patients with MNCD-AD and ScVMNCD can be attributed 
to a variety of underlying neural mechanisms. In MNCD-AD, 

neurodegenerative changes in some limbic structures (e.g., hip-
pocampus and amygdala) could simultaneously disturb memory 
and emotional processing leading to decrement in declarative 
memory, excessive anxiety, and irritability (31, 32). Micro vas-
cular alterations of prefrontal-subcortical circuits in ScVMNCD 
could be crucial for executive impairments (33) and depres-
sion (33, 34).

Generally, our data demonstrate that NPS in MNCD are asso-
ciated with a significantly higher level of functional limitations 
compared to CNEP and confirm the results of the previous study 
(10). Moreover, we have shown that patients with ScVMNCD 
have more severe functional impairment compared to those with 
MNCD-AD. Our results correspond to those by Hanfelt et al. (6) 
that cerebrovascular disease leads to more prominent functional 
disturbances in MCI patients.

A number of potential limitations should be considered 
when interpreting the results. Our study was limited by a rela-
tively small sample size of patients. Although study power for 
most of NPS (depression, irritability, sleep disturbances) was 
approximately 85%, when assessing the prevalence of anxiety 
between CNEP and ScVMNCD, the power was much lower. 
Therefore, the results need to be confirmed in population stud-
ies. Measurement error for NPS may have occurred (10), even 
though the NPI has been shown to have good psychometric 
characteristics (22).

cOnclUsiOn

To our knowledge, this study is the first to investigate the 
prevalence of the NPS in the main etiological types of MNCD. 
We found the most distinguishing NPS that had significant 
differential diagnostic value in separating MNCD-AD from 
ScVMNCD and MNCD patients from cognitively normal 
persons. The most prevalent NPS that had significant predictive 
value for MNCD-AD membership were anxiety and irritability; 
on contrary, for ScVMNCD membership, that was depression.  
Obtained significant correlation between distinguishing neu-
ropsychiatric and cognitive symptoms in compared MNCD 
groups allows us to make a conclusion that amnestic–anxious–
irritable syndrome can be the main phenotype in patients with 
MNCD-AD, as well as dysexecutive–depressive syndrome can 
be considered as the most prevalent clinical manifestation in 
patients with ScVMNCD. Early detection of the prominent NPS 
in MNCD patients may improve the diagnosis, treatment, and 
course of the disorder. Moreover, the additional consideration of 
NPS expands MNCD phenotypes and may be used for clinical 
differentiation of MNCD-AD and ScVMNCD patients. Targeting 
NPS may also provide important therapeutic avenues for MNCD 
management.

eThics sTaTeMenT

This study was approved by the local ethics committee and 
performed in accordance with the ethical standards laid down in 

http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive


7

Levada et al. NPS in the Main Mild Neurocognitive Disorders

Frontiers in Psychiatry | www.frontiersin.org May 2017 | Volume 8 | Article 75

reFerences

1. Frisoni GB, Galluzzi S, Bresciani L, Zanetti O, Geroldi C. Mild cognitive 
impairment with subcortical vascular features: clinical characteristics and 
outcome. J Neurol (2002) 249:1423–32. doi:10.1007/s00415-002-0861-7 

2. American Psychiatric Association. Diagnostic and Statistical Manual of  
Mental Disorders. 5th ed. Arlington, VA: American Psychiatric Association 
(2013).

3. Luck T, Then FS, Schroeter ML, Wittle V, Engel C, Loeffler M, et al. Prevalence 
of DSM-5 mild neurocognitive disorder in dementia free older adults – results 
of the population-based LIFE-adult-study. Am J Geriatr Psychiatry (2016) 
25:328–39. doi:10.1016/j.jagp.2016.07.001 

4. Petersen RC, Caracciolo B, Brayne C, Gauthier S, Jelic V, Fratiglioni L. Mild 
cognitive impairment: a concept in evolution. J Intern Med (2014) 275:214–22. 
doi:10.1111/joim.12190 

5. Petersen RC, Stevens JC, Ganguli M, Tangalos EG, Cummings JL, DeKosky ST. 
Practice parameter: early detection of dementia: mild cognitive impairment 
(an evidence-based review). Report of the Quality Standards Subcommittee 
of the American Academy of Neurology. Neurology (2001) 56:1133–42. 
doi:10.1212/WNL.56.9.1133 

6. Hanfelt JJ, Wuu J, Sollinger AB, Greenaway MC, Lah JJ, Levey AI, et  al.  
An exploration of subgroups of mild cognitive impairment based on cognitive, 
neuropsychiatric and functional features: analysis of data from the National 
Alzheimer’s Coordinating Center. Am J Geriatr Psychiatry (2011) 19:940–50. 
doi:10.1097/JGP.0b013e31820ee9d2 

7. Monastero R, Mangialasche F, Camarda C, Ercolani S, Camarda R. A sys-
tematic review of neuropsychiatric symptoms in mild cognitive impairment. 
J Alzheimers Dis (2009) 18:11–30. doi:10.3233/JAD-2009-1120 

8. Geda YE, Roberts RO, Knopman DS, Petersen RC, Christianson TJ,  
Pankratz VS, et al. Prevalence of neuropsychiatric symptoms in mild cognitive 
impairment and normal cognitive aging: population-based study. Arch Gen 
Psychiatry (2008) 65:1193–8. doi:10.1001/archpsyc.65.10.1193 

9. Stella F, Radanovic M, Balthazar ML, Canineu PR, de Souza LC, Forlenza OV. 
Neuropsychiatric symptoms in the prodromal stages of dementia. Curr Opin 
Psychiatry (2014) 27:230–5. doi:10.1097/YCO.0000000000000050 

10. Okura T, Plassman BL, Steffens DC, Llewellyn DJ, Potter GG, Langa KM. 
Prevalence of neuropsychiatric symptoms and their association with func-
tional limitations in older adults in the United States: the aging, demograph-
ics, and memory study. J Am Geriatr Soc (2010) 58:330–7. doi:10.1111/j. 
1532-5415.2009.02680.x 

11. Richard E, Reitz C, Honig LH, Schupf N, Tang MX, Manly JJ, et al. Late-life 
depression, mild cognitive impairment, and dementia. JAMA Neurol (2013) 
70:374–82. doi:10.1001/jamaneurol.2013.603 

12. Peters ME, Rosenberg P, Steinberg M, Tschanz J, Norton MC, Welsh-Bohmer KA,  
et al. Prevalence of neuropsychiatric symptoms in CIND and its subtypes: the 
cache county study. Am J Geriatr Psychiatry (2012) 20:416–24. doi:10.1097/
JGP.0b013e318211057d 

13. Knopman DS, Gottesman RF, Sharrett AR, Wruck LM, Windham BG, Coker L, 
et al. Mild cognitive impairment and dementia prevalence: the atherosclerosis 
risk in communities neurocognitive study (ARIC-NCS). Alzheimers Dement 
(Amst) (2016) 2:1–11. doi:10.1016/j.dadm.2015.12.002 

14. Morris JC. The clinical dementia rating (CDR): current version and scoring 
rules. Neurology (1993) 43:2413–4. doi:10.1212/WNL.43.11.2412-a 

15. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical 
method for grading the cognitive state of patients for the clinician. J Psychiatr 
Res (1975) 12:189–98. doi:10.1016/0022-3956(75)90026-6 

16. Hamrick I, Hafiz R, Cummings DM. Use of days of the week in a modified 
mini-mental state exam (M-MMSE) for detecting geriatric cognitive impairment. 
J Am Board Fam Med (2013) 26:429–35. doi:10.3122/jabfm.2013.04.120300 

17. Kasai M, Meguro K, Nakamura K, Nakatsuka M, Ouchi Y, Tanaka N. Screening 
for very mild subcortical vascular dementia patients aged 75 and above using 
the montreal cognitive assessment and mini-mental state examination in 
a community: the kurihara project. Dement Geriatr Cogn Dis Extra (2012) 
2:503–15. doi:10.1159/000340047 

18. Luria AR. Higher Cortical Functions in Man. New York, NY: Basic Books (1966).
19. Schoenberg MR, Scott JG. The Little Black Book of Neuropsychology. New York, 

NY: Springer Science+Business Media, LLC (2011).
20. Libon DJ, Swenson RA, Barnoski EJ, Sands LP. Clock drawing as an assessment tool 

for dementia. Arch Clin Neuropsychol (1993) 8:405–15. doi:10.1093/arclin/8.5.405 
21. Borkowski JG, Benton AL, Spreen O. Word fluency and brain damage. 

Neuropsychologia (1967) 5:135–40. doi:10.1016/0028-3932(67)90015-2 
22. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, 

Gorbein J. The neuropsychiatric inventory: comprehensive assessment of 
psychopathology in dementia. Neurology (1994) 44:2308–14. doi:10.1212/
WNL.44.12.2308 

23. Schneider LS, Tariot PN, Lyketsos CG, Dagerman KS, Davis KL, Davis S,  
et  al. National Institute of Mental Health clinical antipsychotic trials of 
intervention effectiveness (CATIE): Alzheimer disease trial methodology. Am 
J Geriatr Psychiatry (2001) 9:346–60. doi:10.1097/00019442-200111000-00004 

24. Tinetti ME. Performance-oriented assessment of mobility problems in elderly 
patients. J Am Geriatr Soc (1986) 34:119–26. doi:10.1111/j.1532-5415.1986.
tb05480.x 

25. Bucks RS, Ashworth DL, Wilcock GK, Siegfried K. Assessment of activities of 
daily living in dementia: development of the bristol activities of daily living 
scale. Age Ageing (1996) 25:113–20. doi:10.1093/ageing/25.2.113 

26. Geda YE, Smith GE, Knopman DS, Boeve BF, Tangalos EG, Ivnik RJ, et al. 
De novo genesis of neuropsychiatric symptoms in mild cognitive impairment 
(MCI). Int Psychogeriatr (2004) 16:51–60. doi:10.1017/S1041610204000067 

27. Hwang TJ, Masterman DL, Ortiz F, Fairbanks LA, Cummings JL.  
Mild cognitive impairment is associated with characteristic neuropsychi-
atric symptoms. Alzheimer Dis Assoc Disord (2004) 18:17–21. doi:10.1097/ 
00002093-200401000-00004 

28. Lyketsos CG, Steinberg M, Tschanz JT, Norton MC, Steffens DC,  
Breitner JC. Mental and behavioral disturbances in dementia: findings 
from the cache county study on memory in aging. Am J Psychiatry (2000) 
157:708–14. doi:10.1176/appi.ajp.157.5.708 

29. Lyketsos CG, Lopez O, Jones B, Fitzpatrick AL, Breitner J, DeKosky S. 
Prevalence of neuropsychiatric symptoms in dementia and mild cognitive 
impairment: results from the cardiovascular health study. JAMA (2002) 
288:1475–83. doi:10.1001/jama.288.12.1475 

30. Roberts RO, Geda YE, Knopman DS, Cha RH, Pankratz VS, Boeve BF, et al. 
The Mayo Clinic Study of Aging: design and sampling, participation, baseline 
measures and sample characteristics. Neuroepidemiology (2008) 30:58–69. 
doi:10.1159/000115751 

31. Bird CM, Burgess N. The hippocampus and memory: insights from spatial 
processing. Nat Rev Neurosci (2008) 9:182–94. doi:10.1038/nrn2335 

the 1964 Declaration of Helsinki and its later amendments. All 
participants gave written informed consent prior to participation 
in the study.

aUThOr cOnTriBUTiOns

OL and NC contributed substantially to the conception and 
design of the study. All authors were involved in the acquisition, 
analysis, interpretation of the data, and statistical analysis. OL 

wrote the first version of the manuscript. All the authors contrib-
uted to further drafts of the manuscript, critically revised, and 
approved the final version of the manuscript.

sUPPleMenTarY MaTerial

The Supplementary Material for this article can be found online at 
http://journal.frontiersin.org/article/10.3389/fpsyt.2017.00075/
full#supplementary-material.

http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.1007/s00415-002-0861-7
https://doi.org/10.1016/j.jagp.2016.07.001
https://doi.org/10.1111/joim.12190
https://doi.org/10.1212/WNL.56.9.1133
https://doi.org/10.1097/JGP.0b013e31820ee9d2
https://doi.org/10.3233/JAD-2009-1120
https://doi.org/10.1001/archpsyc.65.10.1193
https://doi.org/10.1097/YCO.0000000000000050
https://doi.org/10.1111/j.
1532-5415.2009.02680.x
https://doi.org/10.1111/j.
1532-5415.2009.02680.x
https://doi.org/10.1001/jamaneurol.2013.603
https://doi.org/10.1097/JGP.0b013e318211057d
https://doi.org/10.1097/JGP.0b013e318211057d
https://doi.org/10.1016/j.dadm.2015.12.002
https://doi.org/10.1212/WNL.43.11.2412-a
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.3122/jabfm.2013.04.120300
https://doi.org/10.1159/000340047
https://doi.org/10.1093/arclin/8.5.405
https://doi.org/10.1016/0028-3932(67)90015-2
https://doi.org/10.1212/WNL.44.12.2308
https://doi.org/10.1212/WNL.44.12.2308
https://doi.org/10.1097/00019442-200111000-00004
https://doi.org/10.1111/j.1532-5415.1986.tb05480.x
https://doi.org/10.1111/j.1532-5415.1986.tb05480.x
https://doi.org/10.1093/ageing/25.2.113
https://doi.org/10.1017/S1041610204000067
https://doi.org/10.1097/
00002093-200401000-00004
https://doi.org/10.1097/
00002093-200401000-00004
https://doi.org/10.1176/appi.ajp.157.5.708
https://doi.org/10.1001/jama.288.12.1475
https://doi.org/10.1159/000115751
https://doi.org/10.1038/nrn2335
http://journal.frontiersin.org/article/10.3389/fpsyt.2017.00075/full#supplementary-material
http://journal.frontiersin.org/article/10.3389/fpsyt.2017.00075/full#supplementary-material


8

Levada et al. NPS in the Main Mild Neurocognitive Disorders

Frontiers in Psychiatry | www.frontiersin.org May 2017 | Volume 8 | Article 75

32. Okon-Singer H, Hendler T, Pessoa L, Shackman AJ. The neurobiology of  
emotion-cognition interactions: fundamental questions and strategies for future 
research. Front Hum Neurosci (2015) 9:58. doi:10.3389/fnhum.2015.00058 

33. Alosco ML, Spitznagel MB, Cohen R, Raz N, Sweet LH, Josephson R, et al. 
Reduced cerebral perfusion predicts greater depressive symptoms and 
cognitive dysfunction at a 1-year follow-up in patients with heart failure.  
Int J Geriatr Psychiatry (2014) 29:428–36. doi:10.1002/gps.4023 

34. Taylor WD, Aizenstein HJ, Alexopoulos GS. The vascular depression hypoth-
esis: mechanisms linking vascular disease with depression. Mol Psychiatry 
(2013) 18:963–74. doi:10.1038/mp.2013.20 

Conflict of Interest Statement: The authors declare that the research was  
conducted in the absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Copyright © 2017 Levada, Cherednichenko and Troyan. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License (CC BY). 
The use, distribution or reproduction in other forums is permitted, provided the 
original author(s) or licensor are credited and that the original publication in this 
journal is cited, in accordance with accepted academic practice. No use, distribution 
or reproduction is permitted which does not comply with these terms.

http://www.frontiersin.org/Psychiatry/
http://www.frontiersin.org
http://www.frontiersin.org/Psychiatry/archive
https://doi.org/10.3389/fnhum.2015.00058
https://doi.org/10.1002/gps.4023
https://doi.org/10.1038/mp.2013.20
http://creativecommons.org/licenses/by/4.0/

	Neuropsychiatric Symptoms in Patients with the Main Etiological Types of Mild Neurocognitive Disorders: A Hospital-Based Case–Control Study
	Introduction
	Materials and Methods
	Study Design
	Neuropsychological Assessment
	Neuropsychiatric Assessment
	Functional Assessment
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Ethics Statement
	Author Contributions
	Supplementary Material
	References


