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A b s t r a c t

Introduction: The aim of this research, based on 7 years of observations, 
was to assess the relationship between the dynamics of changes in the 
realm of cognitive functions in the early stages of observations and the 
presence of neuropsychiatric symptoms as well as further progression of 
cognitive function impairments in people diagnosed with mild cognitive im-
pairment (MCI). 
Material and methods: One hundred and ninety three individuals were in-
cluded in the study, all of whom referred themselves to the Mental Health 
Clinic and were diagnosed with MCI based on the criteria of the Working 
Group on MCI. It was assumed that these individuals would be subjected to 
systematic psychiatric and neuropsychological observation until they were 
diagnosed with dementia. This report concerns a completed 7-year period 
of these observations. Participants were assessed based on the following 
scales: MMSE, NPI and GDS. 
Results: The obtained results indicate statistically significant differences 
between groups of subjects at the time of inclusion in the study, regarding 
the frequency of occurrence and severity of the following categories of im-
pairments: thought impairments (p < 0.001), arousal/aggression (p < 0.001), 
depression/dysphoria (p < 0.001), disinhibition (p < 0.03), irritability/labil-
ity (p < 0.001), abnormal motor behaviors (p < 0.02), as well as sleep and 
night-time behavior disorders (p < 0.01) Moreover, individuals who devel-
oped dementia during observation exhibited greater progression in cogni-
tive function impairment assessed with the MMSE scale in the first year of 
observation (p < 0.01). 
Conclusions: The accruing of cognitive function impairments and the pres-
ence of neuropsychiatric symptoms seem to be important risk factors for 
the development of dementia.

Key words: dementia, neuropsychology, mild cognitive impairment, 
cognitive impairments, neuropsychiatry.

Introduction

Among the conditions associated with the decrease of cognitive abil-
ities during the ageing process, mild cognitive impairment (MCI) is of 
particular interest. Mild cognitive impairment is considered to be a risk 
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factor for different types of dementia, including 
Alzheimer’s [1, 2].

Some studies suggest that 50% of individuals 
diagnosed with MCI will develop fully symptomat-
ic dementia within 3–4 years. On the other hand, 
a  large proportion of people diagnosed with MCI 
will not undergo further cognitive function impair-
ment [3].

Another difficulty in researching MCI is the lack of 
precise criteria for this category of impairments [4, 
5]. Despite significant recent advances, the bound-
aries of this category are not well defined [5–7].

This problem with outlining strict diagnos-
tic criteria means that conditions which differ 
in terms of their pathogenesis, including initial 
states of dementia, may function under the term 
MCI. From a practical point of view, the prognosis 
of the further course of cognitive impairments is 
of key importance. 

A number of studies have attempted to identify 
factors indicating a heightened risk of conversion 
of MCI into dementia, but their results are incon-
clusive [8]. 

At first it seemed that the distinction between 
forms of MCI, such as affecting one or many areas 
of cognitive functioning, as well as with or with-
out memory impairment, would have a significant 
predictive value [7, 9].

For instance, the highest risk of conversion to 
Alzheimer’s was believed to concern individuals 
with memory impairments, particularly episodic 
memory impairments, which are not associated 
with other cognitive dysfunctions [10]. 

On the other hand, the lack of clear confirma-
tion of a  relationship between specific forms of 
MCI and their subsequent course needs to be em-
phasized [8]. 

One could infer from studies concerned not only 
with MCI, but also with clinical forms of dementia, 
that neuropsychiatric disorders are associated with 
faster progression of cognitive impairments. In some 
reports one can come across the view that the pres-
ence of neuropsychiatric symptoms (such as mood 
disorders, psychotic symptoms, aggressive and im-
pulsive behavior, sleep disorders, etc.) accelerates the 
process of conversion of MCI to dementia [11, 12]. 

The aim of this study was to assess the relation-
ship between the dynamics of changes in the realm 
of cognitive functions in the initial period of obser-
vation as well as the presence of neuropsychiatric 
symptoms and further progression of cognitive 
function impairment, based on 7-year-long pro-
spective research on people diagnosed with MCI. 

Material and methods

The population the sample was drawn from 
people who referred themselves to the Mental 
Health Clinic in the years 2005–2007. 

It was assumed that these individuals would 
undergo systematic psychiatric observation until 
they were diagnosed with dementia. This report 
deals with a  completed period of 7 years of ob-
servation. 

The participants were selected based on the 
following criteria: 

Inclusion criteria:
•	 Consent to participate in the study; 
•	 Diagnosis of MCI based on the criteria of the 

Working Group on Mild Cognitive Impairment 
[9], which assume: 
–  visible decline in cognitive functions as 

self-assessed by the participant or based on 
information from a caregiver, as well as objec-
tive confirmation (through examination) of 
cognitive impairment and/or visible decline 
in cognitive function over time (based on an 
objective examination),

–  a  continued capability to perform basic ev-
eryday activities with minimal impairment in 
performing complex activities;

•	 No psychiatric pharmacotherapy at the time of 
inclusion; 

•	 The presence of a person from the participant’s 
social environment who lives with the partic-
ipant, or at least visits the participant a  few 
days a week, who expresses readiness to take 
part in the study as an informant (required 
for assessments of some of the clinical scales 
used);

•	 Level 3 (mild cognitive decline) on the Reisberg 
et al. Global Deterioration scale [4];

•	 A  score of 24–30 points on the Mini Mental 
State Examination [13] scale.
Exclusion criteria:

•	 A diagnosis of dementia, regardless of its eti-
ology;

•	 Exclusion of dementia; 
•	 Mini Mental State Examination Scale score be-

low 24 points;
•	 A  history of any of the following conditions: 

affective disorder, schizophrenia, alcoholism, 
drug addiction, epilepsy, Parkinson’s disease, 
intellectual disability; 

•	 Any of the following present at the time of 
examination: consciousness disorders, motor, 
visual, or auditory system impairments that 
would significantly hinder the completion of 
the tasks and procedures for the clinical scales; 
other serious somatic conditions, particularly 
those in the decompensation phase;

•	 Refusal to take part in the study at any time 
during the observations.
Patients with diagnosed MCI were not admin-

istered any pharmacological treatment due to the 
lack of any registered pharmacological drugs for 
MCI. Pharmacological treatment (acetylcholines-
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terase inhibitors) was administered in the case of 
some of the patients, but only once the dementia 
symptoms were observed. No specialist non-bio-
logical techniques were applied either, except for 
having conversations with the patients, which 
were to motivate them to take up more intellec-
tual, physical and social activities. Such conversa-
tions were held with each of the patients whenev-
er we had any contact with them. 

The study was conducted in accordance with 
the Declaration of Helsinki and was approved by 
the local Ethics Committee (Medical University, 
Gdansk, Poland).

One hundred and ninety-three individuals were 
included in the study. 

All the qualified individuals were examined. 
This involved:

An assessment of cognitive functions based on 
the score on the Mini Mental State Examination 
scale, which ranges from 0 (severe dementia) to 
30 (no cognitive function impairment) [13]. Taking 
into account the influence that age and education 
may have on the MMSE, the obtained raw scores 
were re-calculated correcting for age and educa-
tion level using the formula proposed by Mungas 
et al. [14], adapted for use in Poland by Jóźwiak  
et al. [15]. Corrected scores were used for the sta-
tistical analyses (MMSE-C).

An assessment of the presence of psychiatric 
symptoms was done with the help of the Neu-
ropsychiatric Inventory (NPI), developed by Cum-
mings et al. [16]. The version of the inventory used 
in the current study contains an assessment of  
12 categories (listed in Table I). For each category 
of impairments, an assessment is made in terms 
of frequency on a 4-point scale (1 – sporadically, 
4 – very often) and of severity of impairments on 
a 3-point scale (1 – mild, 3 – severe). Some ver-

sions of this scale also contain an assessment of 
the influence of the observed impairments on the 
social environment (distress), which was not ana-
lyzed in this study. 

Another scale used was the Geriatric Depres-
sion Scale (GDS), constructed by Yesavage et al., 
the full version of which (used in this study) con-
tains 30 self-assessed questions, but it is also 
possible to complete the questionnaire based on 
information provided by the caregiver (observ-
er-rated) [17]. The self-assessed version was used 
for this research, but it was checked against the 
opinion of the caregiver and if there were signif-
icant discrepancies the subject was re-examined. 
In the full version of the scale it is assumed that 
scoring above 11 corresponds to mild depression 
and over 21 to severe depression. 

The assessment of cognitive functions using 
the MMSE scale was repeated after a year on aver-
age (between 9 and 13 months) after inclusion in 
the study. Another assessment on the MMSE scale 
took place at the end of observation, i.e. either at 
the time of being diagnosed with dementia, or  
7 years after inclusion in the study. 

Due to the fact that the individuals under ob-
servation remained under the direct care of the 
authors of the current study, their psychological 
condition was systematically monitored several 
times a year on average. 

The clinical diagnosis was verified at each suc-
cessive consultation, especially when diagnosing 
or ruling out dementia. If dementia was diag-
nosed, further examinations were conducted, in-
cluding laboratory and radiology examination, in 
order to assess the etiology of the process. The 
examinations were guided by the DSM-IV-TR cri-
teria, which were in place at the time when the 
study was initiated [18].

Table I. Mean scores of the studied outpatients (n = 75) diagnosed with MCI at the time of inclusion in the study

Parameter Mean Minimum Maximum SD

Age 77.13 57.00 96.00 9.18

Education 10.97 1.00 17.00 4.68

MMSE-IC 27.34 21.55 33.50 2.96

MMSE-IIC 25.59 18.51 31.80 3.17

MMSE-I–IIC 1.75 –4.00 6.00 2.21

MMSE-VIIC 22.92 5.00 31.19 5.45

GDS 11.15 0.00 25.00 5.24

NPI-Total 27.88 5.00 81.00 20.84

MMSE-C – mean scores on the MMSE scale with the Mungas et al. correction; MMSE-IC – mean scores at the first examination, i.e. at 
the time of inclusion in the study; MMSE-IIC – at the second examination, i.e. after an average of 1 year; MMSE-I–IIC – the difference in 
the MMSE scores between the first and second examinations; MMSE-VIIC – mean scores at the end of observation, i.e. when dementia is 
diagnosed or 7 years after the initiation of observation; GDS – mean results on the GDS scale at the time of inclusion in the study; NPI – 
mean results on the NPI scale at the time of inclusion in the study.
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Statistical analysis

A  two-tailed independent t-test was used to 
compare the means. A p-value of  ≤ 0.05 was tak-
en as the threshold of statistical significance. The 
assumptions of normality were tested using the 
c2 test, and the assumptions of equal variance us-
ing the F-test.

Results

Of the 193 individuals included in the study,  
75 were included in the final analyses, based on 
either concluding the 7-year period of observation 
or developing dementia during the observation 
(independent of the time since the beginning of 
the observation).

Thirty-four subjects developed dementia 
during the observation period, of which 16 de-
veloped Alzheimer’s type dementia, 4 developed 
vascular dementia, 2 developed Lewy body de-
mentia, and 3 developed fronto-temporal demen-
tia. For the remaining 9 individuals either there 
were no data allowing the identification of the 
etiology of dementia at the time of preparation of 
this report, or the dementia was assessed as hav-
ing mixed etiology. The types of dementia were 
not subject to further analysis, both because of 
the sample size being too small and taking into 
account the fact that there was a relatively large 
group where a final diagnosis in terms of etiology 
was not made.

Based on the final clinical diagnosis in which 
dementia was either confirmed or ruled out, the 
subjects were divided into two groups: 

–  subjects with MCI who converted to dementia 
during the 7-year observation period (MCI-D, 
n = 34) (subjects with dementia);

–  subjects with MCI among whom there was 
no basis for diagnosing dementia during the 
7-year observation period (MCI-nD, n = 41)  

(subjects who did not develop MCI after  
7 years).

Education was taken into account when cal-
culating the MMSE result, where Mungas’s algo-
rithm, which includes both education and age, 
was used (as presented in Table I). 

Patients with dementia (MCI-D) had on av-
erage 9 years of education, and patients from 
the group without MCI-nD had 12 years of ed-
ucation. This result is statistically significant  
(t = 2.299, p = 0.024).

The mean scores of subjects included in the 
analyses (n = 75) are presented in Table I. The mean 
scores on the MMSE scale (with the Mungas et al. 
correction – MMSE-C), at the first examination, i.e. 
at the time of inclusion in the study (MMSE-IC), at 
the second examination, i.e. after an average of one 
year (MMSE-IIC), the difference in MMSE scores 
between the first and the second examination 
(MMSE-I–IIC) as well as at the end of observation, 
i.e. when dementia is diagnosed or seven years af-
ter the initiation of observation (MMSE-VIIC). Also 
presented are the mean results on the GDS and NPI 
scales at the time of inclusion in the study. 

The mean values of the analyzed variables in 
the group of subjects with stable condition and 
the group of subjects in whom MCI converted into 
dementia (independent of its etiology) are pre-
sented in Table II. While there are no statistical-
ly significant differences in terms of age and the 
baseline levels of cognitive functions assessed on 
the MMSE scale, all of the other presented values 
differ significantly. 

The NPI scale was used to measure the pres-
ence and severity of psychopathological symp-
toms at the time of inclusion of people diagnosed 
with MCI. Table III presents the results of the sep-
arate psychopathological categories on the scale.

The two groups (MCI-D and MCI-nD) differed in 
terms of both severity and frequency of the occur-

Table II. Comparison of age, scores on the MMSE scale, as well as the global score and the scores in separate 
categories in scales assessing the activity during the baseline examination in individuals affected by MCI who 
converted to dementia (MCI-D) and in those whose condition is stable (MCI-nD)

Variable Mean 
MCI-D
n = 34

Mean  
MCI-nD
n = 41

t df P-value MCI-D
SD

MCI-nD
SD

F – vari-
ances

P – vari-
ances

Age 78.79 75.76 1.44 73 0.16 8.40 9.67 1.33 0.41

MMSE-IC 27.20 27.45 –0.36 73 0.72 3.08 2.89 1.13 0.70

MMSE-IIC* 24.70 26.33 –2.28 73 0.03 3.37 2.83 1.42 0.29

MMSE I–IIC* 2.50 1.12 2.82 73 0.01 2.03 2.17 1.14 0.71

MMSE VIIC* 19.14 26.06 –7.05 73 < 0.001 5.40 2.93 3.39 < 0.001

GDS* 12.97 9.63 2.88 73 0.01 5.30 4.73 1.25 0.49

NPI-Total* 41.62 16.49 6.48 73 < 0.001 19.83 13.63 2.12 0.02

*Statistically significant differences (p < 0.05).
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Table III. Comparison of scores in separate psychopathology categories of the NPI scale and the frequency and 
severity of symptoms in the group of subjects who converted to dementia (MCI-D) and those with a stable course 
(MCI-nD)

Parameter Mean 
MCI-D
n = 34

Mean 
MCI-nD
n = 41

t df P-value MCI-D
SD

MCI-nD
SD

F – vari-
ances

P – vari-
ances

Age 78.79 75.76 1.44 73 0.16 8.40 9.67 1.33 0.41

Delusions:

Frequency* 1.24 0.22 4.06 73 < 0.001 1.46 0.61 5.66 < 0.001

Severity* 0.82 0.17 3.86 73 < 0.001 0.97 0.44 4.81 < 0.001

Frequency × 
severity*

2.38 0.29 4.30 73 < 0.001 2.91 1.01 8.38 < 0.001

Hallucinations:

Frequency 0.44 0.15 1.77 73 0.08 0.99 0.36 7.66 < 0.001

Severity 0.32 0.15 1.44 73 0.15 0.68 0.36 3.65 < 0.001

Frequency × 
severity*

0.79 0.15 2.09 73 0.04 1.95 0.36 29.71 < 0.001

Agitation/
aggression:

Frequency* 1.47 0.41 4.77 73 < 0.001 1.02 0.89 1.31 0.42

Severity* 1.32 0.22 7.37 73 < 0.001 0.81 0.47 2.88 < 0.001

Frequency 
severity*

2.38 0.46 5.73 73 < 0.001 1.83 1.03 3.16 < 0.001

Depression/dysphoria:

Frequency* 1.35 0.51 4.29 73 < 0.001 0.92 0.78 1.39 0.32

Severity* 1.38 0.39 5.18 73 < 0.001 1.04 0.59 3.17 < 0.001

Frequency × 
severity*

2.71 0.61 5.56 73 < 0.001 2.13 1.05 4.13 < 0.001

Anxiety:

Frequency* 1.29 1.05 1.24 73 0.22 0.72 0.95 1.74 0.11

Severity* 1.26 0.66 4.09 73 < 0.001 0.71 0.57 1.52 0.20

Frequency × 
severity*

1.85 1.17 2.42 73 0.02 1.16 1.26 1.19 0.61

Elation/euphoria:

Frequency 0.56 0.39 1.01 73 0.32 0.79 0.67 1.39 0.32

Severity 0.50 0.37 0.87 73 0.39 0.71 0.62 1.29 0.44

Frequency × 
severity 

0.71 0.51 0.82 73 0.41 1.03 1.00 1.06 0.86

Apathy/indifference:

Frequency 1.26 1.10 0.60 73 0.55 1.21 1.20 1.02 0.94

Severity 0.97 0.71 1.20 73 0.23 1.06 0.84 1.57 0.17

Frequency × 
severity 

2.38 1.71 1.06 73 0.29 3.19 2.34 1.86 0.06

Disinhibition:

Frequency* 0.56 0.27 2.17 73 0.03 0.61 0.55 1.25 0.50

Severity* 0.76 0.22 3.60 73 < 0.001 0.85 0.42 4.16 < 0.001

Frequency × 
severity*

0.82 0.27 3.28 73 < 0.001 0.90 0.55 2.71 < 0.001

Irritability/lability:

Frequency* 1.56 0.63 3.86 73 < 0.001 1.11 0.97 1.30 0.42

Severity* 1.35 0.49 4.80 73 < 0.001 0.81 0.75 1.19 0.60

Frequency × 
severity*

2.56 0.95 3.94 73 < 0.001 1.93 1.61 1.43 0.28
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rence of neuropsychiatric symptoms. Severity, fre-
quency and burdensome (defined as frequency × 
severity) of the neuropsychiatric symptoms, which 
were measured at the time of the patients’ assign-
ment to the study, were all greater in the case of 
patients with diagnosed dementia. 

In Table IV, the global scores on the NPI and 
GDS scales are compared, depending on the level 
of changes in the assessment of cognitive func-
tions at baseline and during the examination after 
a period of about 1 year. 

Individuals with greater progression of cogni-
tive disorders during the first year of observation 
were at the same time characterized by higher in-

Parameter Mean 
MCI-D
n = 34

Mean 
MCI-nD
n = 41

t df P-value MCI-D
SD

MCI-nD
SD

F – vari-
ances

P – vari-
ances

Motor disturbance:

Frequency* 0.88 0.37 2.48 73 0.02 1.01 0.80 1.59 0.16

Severity* 0.76 0.34 2.22 73 0.03 0.92 0.73 1.61 0.15

Frequency × 
severity*

1.53 0.68 2.14 73 0.04 1.85 1.57 1.38 0.33

Night-time behaviors:

Frequency* 0.94 0.29 2.77 73 0.01 1.23 0.78 2.47 0.01

Severity* 0.68 0.20 2.88 73 0.01 0.91 0.51 3.19 < 0.001

Frequency × 
severity*

1.62 0.39 3.08 73 < 0.001 2.27 1.07 4.50 < 0.001

Appetite/eating:

Frequency 0.06 0.00 1.58 73 0.12 0.24 0.00 0.00 1.00

Severity 0.06 0.00 1.58 73 0.12 0.24 0.00 0.00 1.00

Frequency × 
severity 

0.06 0.00 1.58 73 0.12 0.24 0.00 0.00 1.00

NPI-Total* 41.62 16.49 6.48 73 < 0.001 19.83 13.63 2.12 0.02

*Statistically significant differences (p < 0.05).

Table III. Cont.

Table IV. Comparison of age and score differences on the MMSE between the first and the second measurements 
(MMSE I–IIC) as well as the global score and scores on separate subscales of the NPI, and the GDS scores at 
baseline in groups of subjects with smaller (MMSE I–IIC-L) and larger (MMSE I–IIC-G) differences between the two 
subsequent MMSE measurements (MMSE I–IIC) (the threshold was set to the average score difference between 
the two measurements on the MMSE scale, i.e. MMSE I-IIC = 1.75)

Variable MMSE  
I–IIC-G
n = 42

Average

MMSE  
I–IIC-L
n = 33

Average

t df P-value MMSE 
I–IIC-W

SD

MMSE 
I–IIC-M

SD

F –vari-
ances

P – vari-
ances

Age 76.86 77.48 –0.29 73 0.77 7.83 10.78 1.90 0.05

MMSE-IC* 28.26 26.17 3.22 73 < 0.001 2.95 2.58 1.31 0.43

MMSE-IIC 24.97 26.38 –1.94 73 0.06 3.32 2.81 1.39 0.33

MMSE I–IIC* 3.29 –0.21 11.09 73 < 0.001 1.29 1.43 1.22 0.54

MMSE-VIIC 22.33 23.68 –1.07 73 0.29 5.69 5.11 1.24 0.54

GDS* 12.29 9.70 2.18 73 0.03 5.55 4.48 1.54 0.21

NPI-Total* 33.95 20.15 3.00 73 < 0.001 22.04 16.50 1.78 0.09

*Statistically significant differences (p < 0.05).

Table V. Frequency of occurrence of dementia in 
groups with greater progression (MMSE I–IIC-G) 
and lesser progression (MMSE I–IIC-L) assessed on 
the basis of the MMSE score difference between 
baseline examination and examination after about 
a year of observation

Course MMSE I–IIC-G MMSE I–IIC-L Total

MCI-nD 20 21 41

MCI-D 22 12 34

Total 42 33 75

c2 = 962, df = 74, p = 0.001.
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tensity of neuropsychiatric symptoms (the overall 
result of the NPI Scale). 

A  comparison was made between the num-
bers of subjects who were characterized by high-
er (above 1.7 patients) and lower frequencies of 
changes after a  year of observations in groups 
of subjects in whom dementia was diagnosed 
or ruled out, taking into account the mean score 
difference between the baseline examination and 
the second examination (after about a year) on the 
MMSE scale. As can be seen from the results of the 
count analysis, they differ significantly (Table V).

Discussion

Not everyone who underwent conversion to 
dementia was also subject to visible (based on 
the MMSE examination) progression of cognitive 
impairments. Even ignoring the limitations of the 
method itself, one ought to see that the lack of this 
kind of progression can be explained by the very na-
ture of the process of dementia. One ought to take 
into account that the level of progression of cogni-
tive function impairment in Alzheimer’s disease var-
ies greatly between affected individuals and, equal-
ly importantly, the speed of the progression differs 
between stages of disease. It is assumed that in the 
initial periods of development of the condition, the 
levels of progression are small, speeding up during 
the course of the process [19, 20]. 

Independent of the above concerns, the assess-
ment of the progression of cognitive function im-
pairments seems to be one of the most important 
diagnostic elements, and it should be taken into 
account in the MCI diagnostic criteria.

Statistical analysis shows that the occurrence 
of neuropsychiatric symptoms at the beginning 
of the observation period differentiates individu-
als among whom dementia developed during the 
7-year observation period (MCI-D) and those who 
did not exhibit significant progression of cognitive 
function impairments (MCI-nD). Differences are 
seen in both the global intensity of neuropsychi-
atric symptoms (global score on the NPI scale) 
and the separate subscales. Here, it is worth not-
ing the observations that associate the increased 
frequency of the occurrence of neuropsychiatric 
symptoms with the initial stages of dementia [21]. 

Moreover, neuropsychiatric disorders are espe-
cially related to faster progression of cognitive im-
pairments [11, 12]. It seems reasonable to state that 
an accelerated neurodegenerative process is respon-
sible for the more frequent occurrence of a number 
of non-cognitive symptoms, such as (Table III): de-
lusions, agitation/aggression, depression/dysphoria, 
disinhibition, irritability/lability, motor disturbance 
as well as sleep and night-time disorders. 

Similar observations were made based on the 
results of previous studies [11, 12]. The results 

of different studies differ in terms of particular 
categories of psychopathological symptoms, but 
they usually point to their more frequent occur-
rence among individuals who are soon to develop 
dementia [22]. Mood disorders preceding the de-
terioration of cognitive functions seem the most 
typical [23]. The more frequent occurrence and 
severity of mood disorders in the MCI-D group, on 
both the NPI and the GDS scales, was also con-
firmed in this study (Tables II and III). 

The concept of the chronic character of demen-
tia conditions assumes the presence of a  long-
term pre-clinical phase in which the biological 
processes leading to brain lesions have already 
begun [24, 25]. Clinical symptoms which occur 
in the period preceding the development of ful-
ly symptomatic dementia are usually associated 
with a gradual decline in cognitive functions. Im-
pairment of immediate memory and the associat-
ed “distraction” often appear in the early stages of 
the disease and in periods preceding the disease 
[26]. Particular attention is given to the diagnos-
tic importance of impairments in delayed recall 
[27]. The above symptoms are also considered to 
be typical of MCI, which may give the impression 
that differentiation between the initial stages of 
Alzheimer’s disease and MCI is practically impos-
sible. A concern may even arise about whether it 
is justified at all to diagnose MCI, understood as 
a  separate diagnostic category, in an individual 
exhibiting even a  small progression of cognitive 
impairments.

When selecting for inclusion in this study, more 
rigorous criteria diagnostic criteria for MCI were 
adopted, based on modern guidelines [9]. Obser-
vation of the group selected this way suggests 
that a gradual decline of cognitive functions is ob-
served in most people with MCI, but the nature of 
this decline varies between individuals. In some 
studies, where diagnosis of MCI was much less 
rigorous, a much larger (in comparison to the cur-
rent study) group of people with a stable course of 
MCI was reported [28]. 

Despite significant efforts made in the past 
two years, the diagnostic criteria of this category 
are still not strictly defined. This leads to condi-
tions of different etiopathogenetic causes quali-
fying as MCI [6]. Moreover, a  significant number 
of individuals classified as having MCI actually 
have age-associated memory impairment (AAMI), 
which, though even here the opinions are not 
unanimous, is usually not associated with a clear 
progression leading to dementia, at least over 
a short period of time [29]. 

The remaining individuals, some of whom will 
exhibit the clinical form of dementia in the up-
coming years, may be treated as individuals al-
ready undergoing the process of dementia. This 
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is probably why risk factors for an unfavorable 
course of MCI (indicative of conversion) are effec-
tively identical to those identified for the process-
es of dementia [30].

However, devoting attention to individuals who 
present small but objectively verifiable problems 
in terms of cognitive functions, independent of 
any doubts that may arise from defining the term 
MCI itself, is absolutely beneficial from the point 
of view of clinical practice. Regardless of the effi-
cacy of future therapeutic methods on dementia, 
the time of initiation of therapy will always be of 
utmost importance (as will prophylaxis). The at-
tention paid in the current study to the prognos-
tic value of the initially faster decline of cognitive 
functions as well as the presence of neuropsychi-
atric symptoms may contribute to developing ef-
ficient algorithms for the treatment of individuals 
exhibiting so-called mild cognitive impairments. 

The study was based on a generally approved 
tool for the quantification of neuropsychiatric 
symptoms (the NPI). The tool was constructed to 
assess psychopathological symptoms exhibited in 
the course of processes associated with brain le-
sions [16, 31]. 

Taking into account the frequently heightened 
presence of mood disorders and their relationship 
with the progression of cognitive function impair-
ments, the Geriatric Depression Scale (GDS) was 
also used in the study. The scale uses self-reports 
from the subject or the reports of their caregiver, 
and it is more suited than other tools for measur-
ing depression in older subjects [17]. 

In turn, the assessment of cognitive functions 
was done using the MMSE scale, which allows the 
estimation of cognitive function impairments. While 
it is not a tool suitable for the precise measurement 
of the severity of levels of cognitive dysfunctions, it 
is widely used in practice because of the simplicity 
and quickness of the examination procedure. 

Because the MMSE scale scores depend on edu-
cation and age, the algorithm of Mungas et al. was 
used in the interpretation of results [14]. It seems 
that the results indicate the usefulness of the 
MMSE scales in making prognoses about the sub-
sequent course of MCI. As can be seen in Table II,  
the comparison of results on the MMSE scale at 
the time of inclusion in the study and after a pe-
riod of about one year may be an important prog-
nostic cue. Greater progression of disorders is as-
sociated with decidedly worse subsequent course 
(Table V). This is not a  new observation. Almost  
10 years ago the authors concluded that the as-
sessment of the dynamics of the potential pro-
gression of impairments is crucial for the progno-
sis of the subsequent course of MCI [32]. 

In the literature, not only the dynamics of pro-
gression of impairments are stressed as import-

ant, but also the kind of cognitive dysfunctions. In 
particular, impaired delayed associative memory 
at baseline can be a potential predictor indicating 
a high risk of conversion to dementia [7, 33, 34].

However, the problem is that performing a de-
tailed and competent assessment of cognitive 
functions, due to the time needed for such an ex-
amination and the requisite qualifications for an 
examiner, is often unattainable in practice. Hence 
the interest in methods that can be widely used, 
such as the MMSE. However, the role of such sim-
plified methods of measurement should be limit-
ed to screening, which should precede the actual 
full diagnostics, including neuropsychological and 
neuroimaging diagnostics, and in the future, after 
better establishing sensitivity and specificity pa-
rameters, biochemical specificity.

The current study is not free from a few, quite 
important, limitations. 

Concerns associated with using the MMSE 
scale as a basis for assessing cognitive function 
impairments have already been mentioned. One 
needs to be aware that the MMSE is not a  very 
sensitive measurement tool, and, moreover, it 
does not allow for precise assessment in separate 
cognitive areas. However, the goal of the under-
taken study was not to assess particular cogni-
tive areas, but to make an overall assessment of 
cognitive functioning. Additionally, or maybe even 
most of all, research concerning MCI was motivat-
ed by practical concerns. Tools were used that can 
be used in everyday clinical work which involves 
large numbers of patients. While the wide use of 
MMSE in ambulatory practice is possible, other, 
more complex, and thus more time-consuming, 
methods of examining cognitive functions are not 
suitable for mass use. Despite having used this 
simplified tool, it was possible to identify differ-
ences between individuals converting to dementia 
and those with a stable course of MCI as early as 
during the first year of observations.

Another limitation of the study, which stems 
from the number of participants under observa-
tion, is the failure to take into account the treat-
ment they are undergoing. Though at the time 
of inclusion in the study the participants did not 
receive any psychotropic medication, at least 
some of them (n = 39) took such medication in 
the first year of observation, which is the crucial 
period for the analysis of our results. The reason 
for introducing treatment was most often anxiety, 
decreased mood, sleep disorders, and, in a  few 
cases, aggressive and impulsive behavior. 

While the influence of this medication on neu-
rodegenerative mechanisms cannot be ruled out, 
its potential influence on scores on the MMSE 
scale, used to assess cognitive functions, is likely 
to be of more importance. The study was of an 
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observational character, which made it impossi-
ble to withdraw treatment (if there was such) in 
the period preceding the assessment of cognitive 
functions.

Despite the limitations of the methodology of 
the current research, the results can be useful in 
making prognoses about the subsequent course 
of MCI. 

An assessment of the intensification of cog-
nitive function impairments, independent of the 
level of the process, should always lead to fur-
ther assessment using more sensitive diagnostic 
methods. Moreover, the occurrence of neuropsy-
chiatric symptoms in an individual exhibiting mild 
cognitive impairment should be treated as an im-
portant element increasing the risk of developing 
dementia. 
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