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Abstract: Mild Cognitive Impairment (MCI) is a transition stage between normal aging and dementia
and can be useful to monitor the cognitive status of people at risk of dementias. Our aims were to
investigate the prevalence of amnestic and non-amnestic MCI in a South Italian elderly population,
and to identify socio-demographic, clinical and lifestyle factors associated with MCI. A cross-sectional
retrospective population study on 839 community-dwelling participants over 60 years of age was
carried out. Elderly people were administered a brief neuropsychological screening to identify their
cognitive and functional status, and a questionnaire to investigate several socio-demographic, clinical,
and lifestyle factors. Prevalence estimate for MCI was 12.0% (95% CI: 10.0-14.5%), for amnestic MCI
was 7.4% (95% CI: 5.8-9.4%), and for non-amnestic MCI was 4.6% (95% CI: 3.4-6.4%), for people
older than 60 years of age. Logistic regression models, corrected for age, sex, and education, revealed
a significant association of MCI with the following factors: age, education, intellectual activities, and
topographical disorientation. On the other hand, education, clinical factors (e.g., depression level and
perceived physical pain), lifestyle factors (e.g., smoking, alcohol, and leisure/productive activities),
dietary habits, quality of life, and self-reported topographical disorientation were non-significantly
associated with MCI. Prevalence estimates and the association of MCI and its subtypes with risk
and protective factors were discussed in comparison with the most recent systematic reviews and
meta-analyses.

Keywords: aging; mild cognitive impairment; risk factors; protective factors; prevalence

1. Introduction

Mild Cognitive Impairment (MCI) is known as a transitional stage between normal ag-
ing and dementia. It has been defined as a condition of objective cognitive impairment with
no dementia. MCI involves the onset and evolution of cognitive impairments beyond those
expected based on an individual’s age and education, but which are not significant enough
to interfere with her or his daily activities [1-3]. Following Petersen’s MCI classification, it
is possible to distinguish four subtypes, amnestic MCI single domain ((aMClIsd); memory
impaired only), amnestic MCI multiple domain ((aMCImd) memory impaired plus one
or more other cognitive domains), nonamnestic MCI single domain ((naMClsd); impair-
ment in one nonmemory domain), and nonamnestic MCI multiple domain ((naMCImd);
impairment in two or more nonmemory domains) [1,2]. These subtypes show differences
in clinical outcomes. Both aMClIsd and aMCImd conditions are more likely to convert to
Alzheimer’s disease (AD), with remarkable differences in progression rates among them.
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Non-aMCI conditions are instead more likely to convert in other types of dementia, such as
vascular dementia, frontotemporal dementia, or dementia with Lewy body [4].

Several studies investigated prevalence of MCI all over the world. Mitchell and Shiri-
Feshki [4] found that MCI cases ranged from 2% to 30% in a normal population and from
6% to 85% (with an average value of 40%) in a clinical setting. Ward and colleagues [5]
reported a prevalence of MCI between 3% and 42% with a median value of 26.4% and
a prevalence of aMCI between 0.5% and 31.9% with a median value of 4.9%. Alexander
and colleagues [6] found that estimates of prevalence for European populations were
comprised between 2.5% and 14.9% for MCI, and between 4.9% and 8.7% for aMCI. Hu and
colleagues [7] found a higher MCI prevalence in studies conducted in the community (25%,
95% CI: 18-33%) with respect to those conducted in clinical contexts (20%, 95% CI: 14-25%).
This result is not surprising, since, as authors state, clinical samples are more likely to meet
criteria for advanced disease states than participants from the community. In confirmation
of this, the dementia rate (DR) and Alzheimer’s disease rate (AR) were found to be higher
in the clinical sample (DR: 39%, 95% CI: 31-47%; AR: 35%, 95% CI: 27-43%) than in the
community (DR: 25%, 95% CI: 17-32%; AR: 19%, 95% CI: 14-24%). More recently, Pessoa
and colleagues [8] reported an MCI prevalence ranging from 0.5% to 41.8% with a pooled
estimate equal to 17.3% (95% CI: 13.8-20.8%), and Parnetti and colleagues [9] found an
estimate of preclinical AD equal to 22% (95% CI: 18-26%). Subsequent updates on estimates
for the Chinese elderly population [10] reported a differentiated MCI estimates based on
age group, as follows: 8% (95% CI: 6-10.1%) in individuals 60-69 years of age, 13.1% (95%
CI: 10.6-15.6%) in individuals 70-79 years of age, and 23.4% (95% CI: 18.3-28.6%) when
80 years of age or older. This systematic review revealed a MCI prevalence on the general
elderly population equal to 14% (95% CI: 12-17%). Similarly, a meta-analysis [11] on MCI
prevalence on the Chinese population 55 years of age or older indicated estimates ranging
from 14.8% (95% CI: 12.2-17.6%) to 21.2% (95% CI: 17.5-25.2%) depending on the different
diagnostic criteria used. In reference to the same population, Lu et al. [12] reported a MCI
prevalence of 12.2% (95% CI: 10.6-14.2%), also specifying a aMCI prevalence of 10.9% (95%
CI: 7.7-15.4%). A wide range of MCI prevalence can be also found in a meta-analysis on
derived data from nine countries, i.e., Brazil, Mexico, Argentina, Colombia, Peru, Cuba,
Dominican Republic, Venezuela, and Costa Rica [13]; the pooled prevalence of all-type MCI
across the included studies revealed a prevalence of 14.95% (95% CI: 6.81-25.52%) and a
prevalence of aMCI estimated of 6.30% (95% CI: 3.09-10.54%). However, a wide gap among
estimates can be observed by stratifying by age and education (i.e., prevalence ranging
from 6.8% to 25.5% and between 3.1% and 10.5%, for MCI and aMCI, respectively).

Prevalence studies were conducted also in the Italian elderly population. Ten studies
have been recognized, showing a degree of variability similar to that found in the aforemen-
tioned systematic reviews [14-23]. Indeed, MCI prevalence estimates varied from 3.2% [15]
to 24.5% [20] with a median value equal to 6.1%. Most of such studies were conducted in
Northern Italy and few studies used a multicenter sample. To the best of our knowledge, no
study has been conducted exclusively in Southern Italy. Moreover, few studies investigated
the prevalence of MCI subtypes, at least regarding the presence of memory impairment
(aMCI and naMCI) [16,18-20,22].

Several studies also investigated the association between cognitive decline and demen-
tia and a series of protective and risk factors. Recent systematic reviews [24-27] highlighted
the role of these modifiable predictors in order to reduce MCI and dementia outcomes. A
non-exhaustive list of potential modifiable predictors includes the following factors: years
of formal education, physical activity, Mediterranean diet, cognitive training, moderate
alcohol consumption, social engagement, traumatic brain injury, mid-life obesity, metabolic
syndrome, current smoking, caffeine, fatty acids, diabetes, history of depression, sleep
disturbances, and hyperlipidemia.

Another factor which is of interest in MCI as well as in an established condition of
dementia is topographical disorientation (TD), which is defined by the seminal work by
Aguirre and D’Esposito [28] as a particular condition which determines the loss of spatial
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orientation and is characterized by the difficulty in acquiring spatial information in new
and unknown environments, and in encompassing familiar environments such as one’s
neighborhoods or one’s house. TD and spatial memory impairments occur relatively early
as an effect of cognitive decline in aging, and it is possible to observe transient episodes
of TD, other than in people suffering from dementia, especially of Alzheimer’s type, even
in prodromal stages of dementia, namely MCI [29]. Following Aguirre and D’Esposito
taxonomy, TD is not a unitary concept, but it is possible to split it into four components:
egocentric disorientation, heading/allocentric disorientation, landmark agnosia, and an-
terograde disorientation. Recent literature showed that familiarity with the environment
might represent a protective factor from spatial memory impairment in non-pathological
cognitive aging, in particular for allocentric tasks. Indeed, information consolidated across
a huge number of retrieval episodes seems to be solidly preserved in elderly people, making
them to obtain a performance comparable with that of younger people [30-32].

The aims of the present study are (a) to investigate the prevalence of participants with
MCI and its subtypes, namely amnestic and non-amnestic MCI, in a South Italian elderly
population, (b) to identify socio-demographic, clinical and lifestyle protective and risk
factors associated with MCI and its subtypes.

2. Methods
2.1. Participants

Nine hundred eighty-six elderly people from the metropolitan area of Bari, Italy, were
contacted and invited to participate in the study. All of them were volunteers recruited
from senior centers and third age universities with the support of a proxy informant,
generally undergraduate or graduate students, trainees, employers of the centers and
general practitioners. They were consecutively contacted and eventually enrolled between
October 2016 and May 2018. Inclusion criteria for study participation were: (a) higher
than 60 years of age (b) being native Italian speaker, (c) residence in a region of Southern
Italy (i.e., Abruzzo, Basilicata, Calabria, Campania, Molise, Apulia, Sicily, and Sardinia),
(d) having normal or corrected-to-normal vision, (e) not having a history of suspected
uncompensated systemic/traumatic/psychiatric diseases, or with severe vision/hearing
loss, which can affect cognition. Eighty-four elderly people refused to take part in the
study. Nine hundred and two accepted to participate. Following the administration of the
anamnestic and neuropsychological part of the protocol (see paragraph Materials and Pro-
cedure for details), sixty-three participants were excluded since they had uncompensated
systemic diseases (n = 12), major depression (n = 15), severe hearing/vision loss (n = 9),
or probable dementia (n = 27). Eight hundred thirty-nine participants (467 women) were
included in the final sample. Figure 1 shows the enrollment process. All participants were
blinded to the hypothesis of the study and signed a consent form for participating. The
Ethical Committee of the Institution approved the study protocol and the whole study was
performed following Helsinki Declaration and its later amendments.
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Elderly people contacted and invited to partici-

pate, aged 60-90 years old

n =986

-

Refusals n =84

v

Elderly people who accepted to participate

n =902

Excluded n =63
systemic diseases n =12
major depression n =15

severe hearing/vision loss n =9

probable dementia n =27

v

Participants included in the final sample

n=_839
Healthy amnestic non amnestic
Elderly MCI MCI
(HE) (aMCI) (naMCI)
n=738 n=62 n=39

Figure 1. Flow diagram showing the enrollment process.

2.2. Materials and Procedure

Elderly participants were administered (a) a general anamnesis, carried out by super-
vised trainees in psychogeriatric care assessment, in order to exclude people with a history
of suspected uncompensated systemic/traumatic/psychiatric diseases, or with severe vi-
sion/hearing loss, which can affect cognition, and (b) a standardized neuropsychological
battery, in order to establish a diagnosis of probable MCI and its subtypes (amnestic and
non-amnestic MCI), according to the MCI working group of the European Consortium
on AD [33]. In particular, the neuropsychological assessment consisted of the following

validated tests and scales:

(i) Global cognitive function was evaluated by the Montreal Cognitive Assessment
(MoCA) [34], which recently demonstrated to predict the preservation of daily func-
tional activities, such as driving, in older people [35]. This test showed good reliability
(Cronbach’s o = 0.83) [34] while the best cut-off used in an Italian sample for discrimi-
nating participants with probable cognitive impairment was demonstrated elsewhere

and it was 17 [34];
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(if) A possible occurrence of functional decline, usually associated with a severe cognitive
impairment and with dementia was evaluated by the Activities of Daily Living (ADL)
and Instrumental Activities of Daily Living (IADL) [36]. Both these scales demon-
strated moderate to good interclass correlation coefficients (i.e., r = 0.70-0.91) [37,38];

(iii) The 15-item version of the Geriatric Depression Scale (GDS) [39], which is a reliable
(Cronbach’s « = 0.91) [40] measure of depression in older people, was administered
in order to exclude major depressive symptoms. In this scale, scores less than 5 are
considered normal, scores between 5 and 11 suggest mild/moderate depression, and
scores between 12 and 15 indicate severe depression [41];

(iv) Subjective complaints regarding memory loss, which demonstrate to be associated
to age-related frailty conditions such as falls, low mood, and impaired executive
abilities [42,43], were evaluated by the Subjective Memory Complaints question-
naire (SMCq) [44]. The questionnaire demonstrated good reliability (Cronbach’s
o = 0.86) [44]) and adequate screening accuracy for MCI, dementia, and cognitive
disorders (i.e., range: 60.1-94.6%) [45];

(v)  Verbal episodic memory was evaluated by the Rey Auditory Verbal Learning Test [46],
with both immediate (cut-off: 28.53; [47] and delayed recall (cut-off: 4.69; [47]) which
showed ana alpha reliability equal to 0.84;

(vi) Executive function was evaluated by the Frontal assessment Battery (FAB) [48] and
the Clock Drawing Test (CDT) [49], by considering 13.5 and 6.55 as cut-off scores,
respectively [50]. The FAB showed good values of inter-rater reliability (r = 0.96),
test-retest reliability (r = 0.85), and internal consistency (Cronbach’s « = 0.73) [51]. The
CDT showed an interclass correlation coefficient ranging from 0.84 to 0.93 depending
by the scoring method [52].

Moreover, each participant was administered an ad-hoc protocol including either
single-item questions or validated scales in order to gather information and/or measure the
following socio-demographic, clinical, and lifestyle factors: age, sex, education, depression
level, familiarity with AD, traumatic brain injuries (TBls), perceived physical pain, smoking,
alcohol, waist-hip ratio (WHR), body mass index (BMI), second language, physical activities,
cultural activities, intellectual activities, productive activities, social activities, quality of life,
physical health, mental health, sleep quality, topographical disorientation self-report [53],
recent newly learned spatial information in an egocentric and allocentric format [30,54],
food group 1 (carbohydrates), food group 2 (cured and smoked meats), food group 3 (white
meat), food group 4 (red meat), food group 5 (milk), food group 6 (dairy products and
cheeses), food group 7 (eggs), food group 8 (fish meat), food group 9 (raw and cooked
vegetables with leaves), food group 10 (vegetables and legumes), food group 11 (fruit),
water daily consumption, carbonated drinks daily consumption, beer daily consumption,
and wine daily consumption. All of the factors were based on a self-report measure,
except for the Ego-Allo task (EAT) [54], which was composed of two subtasks, and was
to assess egocentric and allocentric spatial memory based on recent and newly learned
spatial information, in a table-top format. Participants were instructed to memorize the
position and the characteristics of three three-dimensional solids (shape and color). In
the testing phase solids were presented on the table, in order to judge distances between
them and the observer (egocentric judgment), or between the solids themselves (allocentric
judgment). The maximum total score was 8 points for egocentric and 8 points for allocentric
judgment, respectively. Table 1 reports the socio-demographic, clinical and lifestyle factors
investigated and their related measure.
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Table 1. Socio-Demographic, clinical and lifestyle factors investigated and their related measure.

Factor Measure
Age Years
Sex Male/Female
Education Years
Depression level Geriatric Depression Scale (GDS, 15 item) total score [24]
Familiarity with AD Yes/no
Traumatic brain injuries (TBIs) Yes/no

Perceived physical pain
Smoking
Alcohol
Waist-Hip Ratio (WHR)
Body Mass Index (BMI)
Second language
Physical activities
Cultural activities
Intellectual activities
Productive activities
Social activities
Quality of life—physical health
Quality of life—mental health

Likert scale 1-5 (not at all-very much)
Ever—never
Likert scale 1-5 (never—every day)
Waist circumference/Hip circumference
Weight (in kg)/Height? (in m)
Yes/no

Likert scale 1-6 (never —every day)

Likert scale 1-6 (never—every day)

Likert scale 1-6 (never—every day)

Likert scale 1-6 (never—every day)

Likert scale 1-6 (never—every day)
SF-12 Health Survey-Physical health (6 item)
SF-12 Health Survey-Mental health (6 item)

Sleep quality Likert scale 1-5 (very good-very bad)
Questionnaire on Everyday Navigational Ability (QuENA,
TD Self report 10 item) total score [29]
TD Ego Ego-Allo task (8 item) egocentric score [30]
TD Allo Ego-Allo task (8 item) allocentric score [30]
TD Total Ego-Allo task (16 item) total score [30]

Food group 1 (carbohydrates)
Food group 2 (cured and smoked meats)
Food group 3 (white meat)

Likert scale 1-5 (many times per day-never)
Likert scale 1-5 (many times per day—never)
Likert scale 1-5 (many times per day—never)

Food group 4 (red meat) Likert scale 1-5 (many times per day—never)

Food group 5 (milk) Likert scale 1-5 (many times per day—never)

Food group 6 (dairy products and cheeses) Likert scale 1-5 (many times per day—never)
Food group 7 (eggs) Likert scale 1-5 (many times per day-never)

Food group 8 (fish meat) Likert scale 1-5 (many times per day—never)

Food group 9 (raw and cooked vegetables with leaves)
Food group 10 (vegetables and legumes)
Food group 11 (fruit)

Likert scale 1-5 (many times per day—never)
Likert scale 1-5 (many times per day-never)
Likert scale 1-5 (many times per day—never)

Water Likert scale 1-5 (more than 1 L per day-never)
Carbonated drinks Likert scale 1-5 (more than 1 L per day-never)
Beer Likert scale 1-5 (more than 1 L per day-never)
Wine Likert scale 1-5 (more than 1 L per day-never)

The entire procedure was made clear to the participants beforehand. Participants
were assessed individually in a well-lit and quiet room without disturbances. Data were
collected in one session. The whole assessment lasted a maximum of 2 h. The order of the
tasks was the same mentioned in the text. Breaks were allowed upon request.

2.3. Statistical Analysis

Data were analyzed using R 3.5.1 statistical software [55]. We obtained demographic
data (sex, age, and years of education) and scores on neuropsychological, clinical and
lifestyle measures. Normality of distribution was assessed for all considered variables.
Following a series of Shapiro-Wilk tests, all variables significantly deviated from normality,
with at least p < 0.01. Since such test is biased for large sample size, skewness and kurtosis
indexes were also calculated. Except for ADL, IADL, RAVLT delayed recall, and WHR,
skewness and kurtosis did not exceed the critical threshold [56]. A Bonferroni correction
for multiple comparisons was applied, taking into account the following parameters: the
initial alpha level (0.05), the number of tests (39), the mean correlation between predictors
(0.21). Following such procedure, a one-tailed value of p < 0.012 was determined to
be statistically significant. Pearson’s chi-squared analysis was performed to assess for
differences in the distribution of sex among the four groups. A series of univariate analysis
of variance (ANOVAs) were carried out to compare means from the three diagnostic groups
for demographic continuous data, and scores on neuropsychological tests used to establish
a diagnosis of probable MCI and its subtypes. The significant ANOVAs were further
explored using post hoc Tukey HSD for unequal N. This test is a generalization of the
Tukey’s test to the case of unequal sample sizes.



Int. |. Environ. Res. Public Health 2022, 19, 3097 7 of 16

Prevalence estimates were calculated as the number of elderly people with MCI
divided by the number of elderly people included in the final sample. Confidence intervals
were calculated using the formula of confidence intervals for sample proportions.

A series of logistic regressions were performed in order to estimate the probability,
expressed in terms of odds ratio, of having a diagnosis of cognitive impairment following
to the presence of one factor. A second series of logistic regressions were performed in
order to avoid confounding effects by analyzing the association of each factor considered
and age, sex, and education level.

3. Results

Means, standard deviations, frequencies, F or x2 values, P levels for statistics for
demographic variables, for functional and neuropsychological tests, as well as Tukey
HSD for unequal N post hoc tests are reported in Table 2. Means, standard deviations,
frequencies, F or x2 values, P levels for statistics for all the predictors included in the
logistic regression models, as well as Tukey HSD for unequal N post hoc tests are reported
in Supplementary Materials (Table S1). Correlations between the employed variables were
also analyzed. Age was found negatively correlated with education, perceived physical
pain, activities (physical, social, cultural, productive), both physical and mental health, and
the performance on the EAT. Significant and positive associations were found between
depression, age, and topographical disorientation measures, as well as between education
and second language, physical, cultural, intellectual activities, egocentric, allocentric and
total score at the EAT. The male sex was significantly and positively associated with
smoking, alcohol consumption, and WHR. Despite this, the male sex was associated
with higher self-reported physical and mental health. Moreover, the perceived physical
pain showed to be positively associated with alcohol consumption, WHR, and second
language, and negatively with self-reported topographical disorientation. Finally, the
physical activity positively correlated with both physical and mental health, and with the
egocentric, allocentric, and the total score at the EAT.

Table 2. Socio-demographic characteristics of the participants, mean scores and standard deviations on
the neuropsychological screening tests for the elderly groups, and statistical tests for their differences.

Healthy Elderly Amnestic MCI Non-Amnestic MCI

2
(n=738) (n=62) (n =39) Fox p Post Hoc

Age 72.36 + 6.44 75.87 £+ 6.56 75.13 + 6.68 11.16 <0.001 HE < aMCI = naMCI

Sex (F/M) 403/335 39/23 25/14 2.78 0.25
Education 9.44 +4.78 6.23 +3.39 6.77 + 4.58 18.38 <0.001 HE > aMCI = naMCI
MoCA 23.19 + 3.06 16.06 £ 0.86 16.18 £+ 0.84 267.40 <0.001 HE > aMCI = naMCI
ADL 591 + 044 5.61 £ 1.16 5.79 +0.97 1.87 0.16 HE = aMCI = naMCI
IADL 7.61 £0.88 6.89 +1.9 7.36 + 1.65 1.62 0.21 HE = aMCI = naMCI
GDS 2.74 £+ 2.58 3.45+£3.28 337+216 2.88 0.057 HE = aMCI = naMCI
SMCq 2.58 +2.29 5.15 £ 2.66 4.54 +2.39 22.72 <0.001 HE < aMCI = naMCI
RAVLT Immediate recall 38.5 +10.19 28.63 £ 6.66 38.73 £ 6.1 29.02 <0.001 HE = naMCI > aMCI
RAVLT delayed recall 8.84 + 3.81 5.83 + 1.88 9.52 +1.95 21.35 <0.001 HE = naMCI > aMCI
FAB 139 £3.01 12.74 +£2.96 10.81 £2.94 3941 <0.001 HE = aMCI > naMCI
CDT 8.64 +£1.14 8.08 +1.21 6.77 £ 1.07 96.98 <0.001 HE = aMCI > naMCI

Abbreviations: MoCA: Montreal Cognitive Assessment; ADL: Activities of Daily Living; IADL: Instrumental
Activities of Daily Living; GDS: Geriatric Depression Scale; SMCq: Subjective Memory Complaints questionnaire;
RAVLT: Rey Auditory Verbal Learning Test; FAB: Frontal Assessment Battery; CDT: Clock Drawing Test.

Seven hundred and thirty-eight participants (403 women) were classified as healthy
elderly (HE), and 101 (64 women) as participants with probable Mild Cognitive Impairment
(MCI): the latter group was further classified as participants with probable amnestic MCI
((aMCI) 62 persons, 39 women) and with probable non amnestic MCI ((naMCI) 39 persons,
25 women). The mean scores of neuropsychological measures for each group were com-
patible with Italian normative data. HE were significantly younger and had significantly
lower scores at SMCq than aMCI and naMClI, which in turn did not differ between them.
Moreover, HE were significantly more educated and had significantly higher scores at
MoCA than aMCI and naMCI, which in turn did not differ between them. The aMCI
group obtained significantly lower scores at the RAVLT immediate and delayed recall
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than HE and naMCI, which in turn did not differ between them. The naMCI group had
significantly lower scores at FAB and CDT compared with aMCI and HE, which in turn did
not differ between them. Finally, there were no differences between the three groups for
sex distribution, ADL, IADL, and GDS scores.

Prevalence estimate for MCI was 12.0% (95% CI: 10.0, 14.5%). Prevalence estimate for
aMCI was 7.4% (95% CI: 5.8, 9.4%), and for naMCI was 4.6% (95% CI: 3.4, 6.4%).

The first series of logistic regressions revealed significant associations between the
group of MCI participants and the following factors (see Table 3): age (OR: 1.08; 95% CI:
1.04, 1.11, p < 0.001), education (OR: 0.84; 95% CI: 0.79, 0.89, p < 0.001), perceived physical
pain (OR: 1.32; 95% CI: 1.07, 1.59, p < 0.01), physical (OR: 0.81; 95% CI: 0.69, 0.93, p < 0.01),
cultural (OR: 0.70; 95% CI: 0.54, 0.89, p < 0.01), intellectual (OR: 0.76; 95% CI: 0.68, 0.84,
p < 0.001), quality of life related to physical health (OR: 0.91; 95% CI: 0.85, 0.97, p < 0.01),
egocentric (OR: 1.20; 95% CI: 1.09, 1.32, p < 0.001) and allocentric (OR: 1.20; 95% CI:
1.09, 1.32, p < 0.01) components of topographical disorientation, and the total score of
topographical disorientation (OR: 1.13; 95% CI: 1.07, 1.20, p < 0.001). After correcting for
age, sex, and education, significant associations were found for intellectual activities (OR:
0.83; 95% CI: 0.74, 0.93, p < 0.01), egocentric components of topographical disorientation
(OR: 1.16; 95% CI: 1.05, 1.29, p < 0.01), and the total score of topographical disorientation
(OR:1.10; 95% CI: 1.04, 1.17, p < 0.01).

Table 3. Odds ratio (95% confidence interval) and related p-value for each factor and MCI group.

Raw OR 95% CI P Corrected * OR 95% CI p

Age 1.08 1.04,1.11 <0.001

Sex 0.70 0.45, 1.06 0.098

Education 0.84 0.79,0.89 <0.001
Depression level 1.09 1.01,1.17 <0.05 1.03 0.95,1.11 0.454
Familiarity with AD 1.28 0.64,2.39 0.455 1.45 0.70,2.81 0.294
Traumatic brain injuries (TBls) 0.91 0.34,2.02 0.824 0.82 0.30, 1.87 0.659
Perceived physical pain 1.32 1.07,1.59 <0.01 1.07 0.86,1.32 0.539
Smoking 0.70 0.44,1.10 0.132 1.07 0.63,1.81 0.799
Alcohol 0.68 0.46, 1.00 0.057 0.86 0.56,1.28 0.457
Waist-Hip Ratio (WHR) 0.33 0.04,2.39 0.291 0.70 0.07,6.22 0.762
Body Mass Index (BMI) 1.02 0.98, 1.06 0.372 1.01 0.96, 1.05 0.818
Second language 0.50 0.28, 0.86 <0.05 1.22 0.63,2.28 0.543
Physical activities 0.81 0.69, 0.93 <0.01 0.90 0.76,1.04 0.165
Cultural activities 0.70 0.54, 0.89 <0.01 0.96 0.73,1.22 0.732
Intellectual activities 0.76 0.68, 0.84 <0.001 0.83 0.74,0.93 <0.01
Productive activities 1.02 0.92,1.15 0.683 1.01 0.90,1.14 0.851
Social activities 0.96 0.84,1.11 0.571 1.03 0.88,1.20 0.746
Quality of life—physical health 0.91 0.85,0.97 <0.01 0.98 0.91, 1.06 0.579
Quality of life—mental health 0.98 0.93,1.03 0.420 1.00 0.95, 1.05 0.910
Sleep quality 1.27 1.03,1.57 <0.05 1.15 0.93,1.43 0.200
Topographical disorientation self-report 0.98 0.93,1.03 0.401 0.98 0.93,1.03 0.466
Topographical disorientation egocentric component 1.20 1.09,1.32 <0.001 1.16 1.05,1.29 <0.01
Topographical disorientation allocentric component 1.20 1.09, 1.32 <0.001 1.14 1.03,1.26 <0.05
Topographical disorientation total 1.13 1.07,1.20 <0.001 1.10 1.04,1.17 <0.01
Food group 1 (carbohydrates) 1.06 0.78,1.45 0.725 1.02 0.74,1.42 0.902
Food group 2 (cured and smoked meats) 0.98 0.76,1.28 0.895 1.01 0.77,1.34 0.924
Food group 3 (white meat) 0.99 0.73,1.35 0.925 0.87 0.63,1.22 0.403
Food group 4 (red meat) 1.32 0.97,1.80 0.078 1.27 0.93,1.75 0.138
Food group 5 (milk) 0.94 0.81,1.10 0.422 0.84 0.72,0.99 <0.05
Food group 6 (dairy products and cheeses) 0.80 0.61,1.04 0.088 0.80 0.61,1.04 0.093
Food group 7 (eggs) 1.14 0.82,1.62 0.445 1.16 0.82,1.67 0.412
Food group 8 (fish meat) 0.91 0.64,1.33 0.625 0.98 0.68,1.45 0.922
Food group 9 (raw and cooked vegetables with leaves) 0.85 0.66,1.11 0.239 0.86 0.65,1.14 0.298
Food group 10 (vegetables and legumes) 0.82 0.62,1.08 0.157 0.85 0.64,1.13 0.264
Food group 11 (fruit) 0.78 0.60, 1.03 0.065 0.79 0.61,1.05 0.097
Water 1.13 0.82,1.59 0.479 1.22 0.88,1.74 0.247
Carbonated drinks 0.86 0.59,1.21 0.403 0.97 0.66, 1.38 0.871
Beer 0.68 0.46, 1.00 0.057 0.86 0.56,1.28 0.457
Wine 1.08 0.86,1.36 0.518 1.05 0.81,1.36 0.713

* Corrected for age, sex, and education. Abbreviations: OR: Odds Ratio; CI: Confidence Interval.
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Logistic regressions conducted with the group of aMCI showed a significant associ-
ation with the following factors (see Table 4): age (OR: 1.09; 95% CI: 1.04, 1.13, p < 0.001),
education (OR: 0.82; 95% CI: 0.75, 0.89, p < 0.001), physical (OR: 0.75; 95% CI: 0.59, 0.91,
p <0.01), and intellectual (OR: 0.73; 95% CI: 0.63, 0.83, p < 0.001) activities, quality of life
related to physical health (OR: 0.90; 95% CI: 0.83, 0.98, p < 0.01), egocentric (OR: 1.32; 95% CI:
1.17,1.48, p < 0.001), and allocentric (OR: 1.31; 95% CI: 1.16, 1.47, p < 0.001) components
of topographical disorientation, as well as the total score of topographical disorientation
(OR: 0.84; 95% CI: 0.78, 0.90, p < 0.001). After correcting for age, sex, and education, sig-
nificant associations were found for intellectual activities (OR: 0.80; 95% CI: 0.69, 0.93,
p <0.001), egocentric (OR: 1.30; 95% CI: 1.14, 1.48, p < 0.001) and allocentric (OR: 1.25;
95% CI: 1.09, 1.42, p < 0.001) components of topographical disorientation, and the total
score of topographical disorientation (OR: 1.18; 95% CI: 1.09, 1.27, p < 0.001).

Table 4. Odds ratio (95% confidence interval) and related p-value for each factor and amnestic MCI group.

Raw OR 95% CI p Corrected * OR 95% CI p

Age 1.09 1.04,1.13 <0.001

Sex 0.71 0.41,1.20 0.209

Education 0.82 0.75,0.89 <0.001
Depression level 1.09 1.00, 1.19 <0.05 1.03 0.94,1.13 0.508
Familiarity with AD 2.08 0.99, 4.05 <0.05 2.50 1.13,5.18 <0.05
Traumatic brain injuries (TBls) 1.00 0.29,2.57 0.998 0.92 0.27,2.45 0.885
Perceived physical pain 1.38 1.07,1.76 <0.05 1.12 0.87,1.46 0.372
Smoking 0.60 0.22,1.35 0.256 1.22 0.43,3.03 0.681
Alcohol 0.76 0.46,1.21 0.263 0.96 0.57,1.56 0.860
Waist-Hip Ratio (WHR) 0.06 0.01,0.84 <0.05 0.08 0.01,1.67 0.110
Body Mass Index (BMI) 0.98 0.92,1.04 0.584 0.97 0.90, 1.03 0.288
Second language 0.51 0.24, 0.99 0.061 1.33 0.58,2.84 0.476
Physical activities 0.75 0.59,0.91 <0.01 0.83 0.66, 1.02 0.096
Cultural activities 0.66 0.46,0.89 <0.05 0.92 0.64,1.25 0.610
Intellectual activities 0.73 0.63,0.83 <0.001 0.80 0.69,0.93 <0.01
Productive activities 1.03 0.90,1.20 0.644 1.03 0.89,1.21 0.687
Social activities 0.88 0.75,1.04 0.115 0.93 0.78,1.11 0.402
Quality of life—physical health 0.90 0.83,0.98 <.01 0.96 0.88,1.06 0.414
Quality of life—mental health 0.95 0.89,1.01 0.069 0.96 0.90, 1.02 0.180
Sleep quality 1.37 1.06,1.78 <0.05 1.25 0.96, 1.63 0.097
Topographical disorientation self-report 0.94 0.87,1.01 0.081 0.95 0.88,1.01 0.099
Topographical disorientation egocentric component 1.32 1.17,1.48 <0.001 1.30 1.14,1.48 <0.001
Topographical disorientation allocentric component 1.31 1.16,1.47 <0.001 1.25 1.09, 1.42 <0.001
Topographical disorientation total 0.84 0.78,0.90 <0.001 1.18 1.09,1.27 <0.001
Food group 1 (carbohydrates) 1.26 0.85,1.88 0.252 1.23 0.82,1.87 0.327
Food group 2 (cured and smoked meats) 1.05 0.76,1.47 0.757 1.08 0.77,1.53 0.669
Food group 3 (white meat) 0.90 0.63,1.33 0.593 0.77 0.52,1.16 0.204
Food group 4 (red meat) 1.42 0.97,2.11 0.078 1.34 0.90, 2.01 0.155
Food group 5 (milk) 0.96 0.79,1.18 0.695 0.85 0.69,1.05 0.116
Food group 6 (dairy products and cheeses) 0.72 0.52,0.99 <0.05 0.72 0.52,0.99 <0.05
Food group 7 (eggs) 1.28 0.83,2.01 0.275 1.31 0.84,2.08 0.249
Food group 8 (fish meat) 0.81 0.53,1.28 0.356 0.86 0.55,1.87 0.501
Food group 9 (raw and cooked vegetables with leaves) 0.84 0.61,1.17 0.303 0.85 0.60, 1.20 0.356
Food group 10 (vegetables and legumes) 0.79 0.55,1.11 0.178 0.82 0.57,1.16 0.269
Food group 11 (fruit) 0.74 0.55,1.03 0.057 0.75 0.55,1.05 0.082
Water 1.19 0.79,1.85 0.426 1.32 0.87,2.08 0.204
Carbonated drinks 0.97 0.62,1.44 0.898 1.12 0.71, 1.69 0.614
Beer 0.76 0.46,1.21 0.263 0.96 0.57,1.56 0.860
Wine 1.16 0.87,1.55 0.324 1.10 0.80, 1.52 0.550

* Corrected for age, sex, and education. Abbreviations: OR: Odds Ratio; CI: Confidence Interval.

Logistic regressions conducted with the group of naMCI showed a significant asso-
ciation with the following factors (see Table 5): education (OR: 0.86; 95% CI: 0.78, 0.94,
p < 0.01) and intellectual activities (OR: 0.80; 95% CI: 0.68, 0.94, p < 0.01). After correcting
for age, sex, and education, no significant associations were found.
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Table 5. Odds ratio (95% confidence interval) and related p-value for each factor and non-amnestic

MCI group.
Raw OR 95% CI P Corrected * OR 95% CI p

Age 1.07 1.02,1.12 <0.05

Sex 0.67 0.34,1.30 0.248

Education 0.86 0.78,0.94 <0.01
Depression level 1.09 0.97,1.22 0.145 1.03 0.90, 1.16 0.664
Familiarity with AD 0.25 0.01,1.17 0.170 0.27 0.02,1.29 0.199
Traumatic brain injuries (TBls) 0.76 0.12,2.06 0.715 0.68 0.11, 2.36 0.601
Perceived physical pain 0.83 0.61,1.13 0.216 1.00 0.73,1.38 0.975
Smoking 1.22 0.61,2.38 0.571 2.06 0.94, 447 0.068
Alcohol 0.57 0.29,1.04 0.079 0.70 0.35,1.32 0.286
Waist-Hip Ratio (WHR) 2.42 0.14,23.83 0.497 0.68 0.35,74.93 0.151
Body Mass Index (BMI) 0.94 0.89,0.99 <0.05 0.95 0.90,1.01 0.085
Second language 0.49 0.18,1.10 0.110 1.06 0.36,2.72 0.914
Physical activities 0.89 0.71,1.08 0.274 0.98 0.77,1.20 0.822
Cultural activities 0.78 0.52,1.07 0.150 1.02 0.67,1.45 0.929
Intellectual activities 0.80 0.68, 0.94 <0.01 0.88 0.74,1.04 0.134
Productive activities 1.01 0.86,1.21 0.926 1.00 0.84,1.20 0.961
Social activities 1.16 091,1.54 0.281 1.24 0.96, 1.67 0.121
Quality of life—physical health 0.93 0.84,1.04 0.195 1.00 0.90,1.13 0.979
Quality of life—mental health 1.05 0.96,1.15 0.314 1.06 0.98,1.16 0.164
Sleep quality 1.11 0.80,1.53 0.546 1.01 0.73,1.41 0.935
Topographical disorientation self-report 1.03 0.96,1.10 0.420 1.03 0.96,1.10 0.419
Topographical disorientation egocentric component 0.98 0.84,1.16 0.799 1.02 0.87,1.22 0.833
Topographical disorientation allocentric component 0.94 0.82,1.09 0.378 0.93 0.86,1.16 0.923
Topographical disorientation total 0.97 0.89,1.06 0.492 1.00 091, 1.11 0.952
Food group 1 (carbohydrates) 0.82 0.52,1.30 0.387 0.78 0.49,1.27 0.312
Food group 2 (cured and smoked meats) 0.88 0.60,1.32 0.542 091 0.60, 1.38 0.637
Food group 3 (white meat) 1.14 0.71,1.91 0.598 1.05 0.64,1.76 0.862
Food group 4 (red meat) 1.18 0.75,1.91 0.481 117 0.74,1.88 0.508
Food group 5 (milk) 0.91 0.72,1.15 0.404 0.83 0.65,1.06 0.120
Food group 6 (dairy products and cheeses) 0.94 0.63,1.41 0.762 0.93 0.62,1.39 0.706
Food group 7 (eggs) 0.97 0.59, 1.64 0.911 0.97 0.59, 1.67 0.920
Food group 8 (fish meat) 1.12 0.64,2.05 0.713 1.21 0.69,2.22 0.523
Food group 9 (raw and cooked vegetables with leaves) 0.88 0.59,1.31 0.516 0.88 0.58,1.32 0.531
Food group 10 (vegetables and legumes) 0.87 0.57,1.32 0.521 0.90 0.58,1.37 0.635
Food group 11 (fruit) 0.87 0.58,1.38 0.510 0.87 0.58,1.39 0.522
Water 1.04 0.64,1.78 0.870 1.13 0.70,1.93 0.636
Carbonated drinks 0.68 0.35,1.20 0.222 0.75 0.38,1.32 0.360
Beer 0.57 0.29,1.04 0.080 0.70 0.35,1.32 0.285
Wine 0.97 0.67,1.39 0.856 0.95 0.64,1.40 0.791

* Corrected for age, sex, and education. Abbreviations: OR: Odds Ratio; CI: Confidence Interval.

4. Discussion

The present study investigated the prevalence of MCI and its subtypes (i.e., amnestic,
and non-amnestic MCI) in a South Italian elderly population, as well as the association of
those groups with several socio-demographic, clinical and lifestyle factors.

Prevalence estimates seem to be in line with those obtained by previous studies
conducted on Italian elderly population. Ten studies investigated prevalence of MCI in the
Italian elderly population [14-23]. Although estimates showed a great variability, ranging
from 3.2% to 24.5%, they had an average value of 10.7%. Four studies [16,19-21] were
conducted in Northern Italy, and showed an average value of 12.0%, with a range from
5.0% to 24.5%. Five studies [15,17,18,22,23] were multicenter, and showed an average value
of 9.8%, with a range from 3.2% to 21.6%. One study was conducted in Center Italy and
found a prevalence estimate of 6.1%. One study [57] investigated the prevalence of aMCI
in the Italian population, and found a value of 4.9%, slightly lower than that obtained in
the present study. Several socio-demographic and socio-economic factors, as well as design
and methodological issues, might explain the great variability in studies conducted in the
same country, and further studies are warranted in order reach a consensus about a reliable
estimate of prevalence.

Protective factors associated with MCI and with aMCI were education and intellectual
activities. The only significant protective factor associated with naMCI was education.
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Regarding education, our results are in line with systematic reviews which found a
significant association between education and cognitive decline and dementia [24,58,59]:
the more educated an individual is, the less likelihood an individual has of developing
cognitive decline and dementia. Furthermore, a recent meta-analysis [60] registered a risk
reduction of 8% for AD and 7% for all-type dementia for each year of education. This
result can be read in the frame of cognitive reserve hypothesis [61,62], which postulates
that cognitive reserve reduces the prevalence and incidence of AD or vascular dementia
(VaD). Among those who have greater initial cognitive reserve (in contrast to those with less
reserve) greater brain pathology occurs before the clinical symptoms of disease becomes
manifest. Thus, clinical disease onset triggers a faster decline in cognition and function,
and increased mortality among those with initial greater cognitive reserve [60].

Also, regarding intellectual activities, results of the present investigation seem to
converge with those found for people with dementia in a systematic review [63], which
showed robust evidence that complex patterns of mental activity in the early-, mid-, and
late-life stages were associated with a significant reduction in dementia incidence. In this
case, the hypothesis of cognitive and behavioral brain reserve might explain the association,
as complex intellectual and mental activities across the lifespan allow flexible cognitive
repertoires to be deployed in the face of underlying neural dysfunction [62].

Risk factors associated with MCI were age and topographical disorientation, referred
to the egocentric component and to the total score of the test employed. The risk factor
associated with aMCI were age and topographical disorientation, referred to both egocentric
and allocentric components and to the total score of the test employed. No significant risk
factors emerged for the group of naMCI.

Age is obviously known as the first risk factor associated with MCI and dementia, the
higher the age the higher the risk of developing cognitive decline due to neurodegenerative
processes [3].

Regarding topographical disorientation, it was found to be significant for both MCI
and aMCI, but not for naMCL It is noteworthy that the association was present only
with the objective measures of topographical disorientation. This result is consistent with
studies which documented the frequency of TD in both AD and MCI. For example, Pai
and Jacobs [64] found that 61 of the 112 patients with AD residing in a community in
Southern Taiwan presented with TD over the course of the study, 28 had TD at a very
early stage of the disease, and 33 developed TD within the next 3 years. Those findings
were consistent with those of Hort and colleagues [65] documenting the presence of spatial
navigation disorders in amnestic MCI patients (aMCI). The Authors used a human analogue
of the Morris water maze task to study egocentric and allocentric navigation in patients
with AD, with MCI subtypes, in people with subjective memory complaints and healthy
controls. Results showed that AD patients and amnestic MCI multiple domain (aMCImd)
group were impaired in all subtests (i.e., egocentric, allocentric, and egocentric/allocentric
in both real and virtual versions). Weniger and colleagues [66] compared 29 patients
with aMCI with 29 healthy controls on two virtual reality navigation tasks assessing
allocentric and egocentric spatial memory. Behavioral results showed that aMCI patients
were significantly more impaired than controls in both allocentric and egocentric tasks.
Rusconi and colleagues [67] submitted 18 healthy subjects and 18 MCI patients (9 aMCI and
9 naMCI) to a neuropsychological battery and to a new spatial navigation test reproducing
an ideal city. They found that aMCI patients performed worse in learning a new route, in
replacing landmarks in the city, and in drawing a map of the city, whilst naMCI patients’
performance was not different from that observed in healthy subjects.

Contrary to expectations, other considered factors did not show significant associa-
tions with the three cognitively impaired conditions. In this regard, a meta-analysis based
on data from 18 longitudinal studies [68] found that depression was associated with a
higher risk of dementia, and the use of antidepressants did not seem to be a protective
factor of dementia, but a risk factor for MCI. However, it is worth specifying that the afore-
mentioned meta-analysis mostly considered patients with a diagnosed depression, while
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we opted for a brief screening tool, i.e., the Geriatric Depression Scale (GDS), for excluding
major depression. The same can be noted for other well-known reliable protective/risk
factors against/favoring developing MCI and dementia, such as, physical activity, smoking,
alcohol consumption, and BMI, e.g., [69-72]. Regarding physical activity, we can speculate
that the use of a single item, as in this study, may be insufficiently sensitive in capturing
the variability within habits among our study participants. As for other health-related
behavior, mixed findings are available; for example, alcohol consumption showed to be a
protective factor for dementia, but not for MCI, whilst an opposite pattern can be found for
BMI and exercising [73].

In conclusion, the present work offers further information on MCI, aMClI, and naMCI
prevalence in an elderly population in Southern Italy. More importantly, it provides an
overview on the potential protective/risk role of a considerable number of demographic,
clinical, and lifestyle factors not limited to the MCI condition but also considering the aMCI
subtype and the far less investigated naMCI subtype condition.

5. Limitations

The present study has some limitations, mainly related to the method employed for
collecting data about the clinical and lifestyle factors. Most of them were indeed based on
the answer of the participant to the questionnaire, and thus were self-reported information.
Such answers can be biased by the effect of social desirability, since the participant might
have the tendency to answer questions in a manner that will be viewed favorably by others.
Another distortion can be produced by the recall bias, since participants might not remember
properly previous events or experiences or omit relevant details. Another limitation comes
from the fact that some factors were collected on the basis of a single item, which can be
an incomplete and reductive measure of a more complex construct. Those weaknesses
limit the possibility to draw a full generalization of the results obtained to the whole Italian
elderly population. In order to remediate to those limitations, in further research it would be
appropriate to collect information by also interviewing a proxy informant, and by employing
more valid and reliable measure for each construct investigated.

6. Conclusions

It has been demonstrated that two-thirds of people with MCI progress to dementia [74].
This rate is sufficient to justify the effort in detecting the related modifiable risk factors
in order to prevent and slow such progression. If we acknowledge, on one hand, that
some factors are impossible to prevent (such as, age), on the other hand, there are other
risk factors on which we can act in terms of prevention (such as, dietary habits, and
lifestyle). In the absence of pharmacological treatments for cognitive impairment in the
early stages, prevention through cognitive and social activities remains the only weapon
we have to prevent deterioration and to promote a healthy and active aging. Our findings
suggest an association between engagement in intellectual abilities and cognitive decline,
this might be considered as a starting point for detecting possible modifiable factors
against cognitive decline and dementia. Research challenges for this topic mainly concern
the definition of risk and protective factors to be monitored and managed. To this aim,
long-term longitudinal studies are warranted to disentangle the role of each factor in
preventing specific cognitively impaired conditions (e.g., AD, VaD, MCI, and subtypes)
and the transition from MCI to AD and other types of dementia.
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