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Abstract: The aging of the population and, consequently, dementias represent a priority for global
public health. This door-to-door epidemiological study was conducted in a small agricultural
community with no migratory flows in the past few decades in Campania. The aim was to identify
lifestyles that may be either favourable to the development of dementia. A total of 206 participants
were recruited from 502 individuals aged 60 and over. The residents were assessed using the
Montreal Cognitive Assessment (MoCA) and Cognitive Reserve Index questionnaire. Regarding the
factors associated with cognitive decline, there was a statistically significant association between
older age and impairment in MoCA scores. Additionally, a statistically significant association was
found between altered MoCA scores and weight loss over the past six months (p < 0.048). A
statistically significant association was found between altered MoCA scores and the perception of
cognitive deficit (p < 0.029). In conclusion, in our homogeneous community, a low prevalence of
cognitive decline was observed, with cognitive reserve playing an important protective role, while
advanced age, weight loss, and subjective cognitive deficit were identified as risk factors.
Additionally, alow prevalence of cognitive deficits emerged, which may be associated with the habits
and lifestyle of the inhabitants.

Keywords: cognitive decline; cognitive reserve; dementia; lifestyles

1. Introduction

Alzheimer’s disease (AD) is the most common form of degenerative dementia in late life and
represents a global public health priority. This public health emergency stems from the sharp global
increase in the population aged 65 and older. According to epidemiological projections, the number
of people with AD is estimated to increase to 131.5 million by 2050[1. According to more recent data,
the number of people living with dementia globally is projected to rise from 57.4 million in 2019 to
152.8 million (range: 130.8-175.9 million) by 20501. This information not only highlights the
significant impact on global public health costs, but also underscores the pressing need to explore
strategies for preventing these diseases. AD follows a prolonged, progressive disease course that
begins with pathophysiological changes in the brains of affected individuals’ years before any clinical
manifestations are observed . These pathophysiological changes include the accumulation of toxic
species of amyloid-g (Ap), the development of neurofibrillary tangles of hyperphosphorylated tau
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protein, and neurodegeneration . The typical form of AD presents insidious with hippocampal
memory deficit. As AD progresses, additional neuropsychiatric symptoms may manifest, including
periods of confusion, disorientation, mood change, aggression/agitation, and eventually
delusion/hallucination in later stages 5. The International Working Group (IWG) proposed three
stages of AD: (1) the asymptomatic at-risk stage of AD (AD pathology evidenced by biomarkers and
no symptoms), (2) prodromal AD (episodic memory deficit with impaired cued recall that can be
isolated or in association with other cognitive changes and biomarker evidence for AD), and (3) AD
dementia (dementia and biomarker evidence for AD). In addition, these stages were further defined
in 2011. In fact, 2011 National Institute on Aging and Alzheimer’s Association (NIA-AA) guidelines
defined three phases of AD: preclinical AD (early pathologic changes in the brains of cognitively
normal individuals), Mild cognitive impairment (MCI) due to AD (symptomatic predementia), and
dementia (681,

Another category includes individuals who report cognitive function alterations without a loss
of autonomy, despite the absence of detectable deficits in neuropsychological tests. This entity was
characterized and categorized in 2014 when the term subjective cognitive decline (SCD) was coined.
SCD has received increasing attention due to evidence of its association with an increased risk of
future objective cognitive decline 101,

The main objectives of the clinical scientific community are to identify preclinical biomarkers of
AD and to investigate strategies for identifying and modulating risk and protective factors.

The vast majority of people who develop Alzheimer’s dementia are aged 65 or older, a condition
referred to as late-onset AD (LOAD). Alzheimer’s, like other common chronic diseases, develops as
a result of multiple factors rather than a single cause. However, exceptions exist in cases of AD due
to mutations in disease-causing genes (APP, PSN1 and PSN2).

The main non-modifiable and well-studied risk factors for LOAD are advanced age !, the
presence of genetic variations, such as the epsilon 4 form of the apolipoprotein E (APOE) gene [1213]
and a positive family history of AD 14

Modifiable risk factors have been the focus of discussions by the scientific community as the idea
is that by modifying risk factors it is also possible to modify the onset of this disease 1516, An
important concept to keep in mind is that reducing risk does not prevent cognitive decline but may
slow down its onset. Among the modifiable risk factors for dementia are cerebrovascular disease and
related diseases. Diabetes, high blood pressure, smoking, obesity and hypercholesterolemia not only
contribute to the genesis of cerebrovascular disease, but also to the risk of dementia. The mechanisms
by which these factors correlate with dementia are not fully understood 17201,

The aim of this door-to-door epidemiological work is to bring to light the percentage of subjects
in a population of over-60s, who already have a cognitive deficit, even if unrecognized, and on the
other hand to highlight the role of any lifestyles favorable to the development of dementia. The
population chosen is that of the municipality of Comiziano. This choice is dictated by the fact that
Comiziano is an Italian municipality of 1758 inhabitants in the metropolitan city of Naples in
Campania, with an agricultural vocation, without particular housing flows in recent decades that
lends itself well to an epidemiological study of communities.

The primary outcomes are:

1. Determining whether cognitive reserve acts as a protective factor against cognitive decline.
2. Examining the factors contributing to cognitive decline in the rural municipality of Comiziano.

The secondary outcome is to calculate the prevalence of cognitive decline within the population.

2. Materials and Methods

The study has been approved by the Ethics Committee of ASL Napoli 3 Sud (Coordination
Service of the Campania Sud Ethics Committee, nr.38), and all patients have signed informed consent
for the processing of data according to current legislation. The inclusion criteria were age > 60 years
and individuals who had not already received a diagnosis of dementia. A total of 206 participants
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were recruited from 502 individuals over 60 years old (11 deceased, 20 already diagnosed with
dementia were excluded, and 265 refused). Demographic and clinical data were collected (age,
gender, education level, body mass index (BMI), presence of comorbidities, weight loss in the last six
months).

The inhabitants were assessed using the Montreal Cognitive Assessment (MoCA), a global
cognitive screening test with 87% specificity and 90% sensitivity. According to MCland, sensitivity
reaches 100% when considering mild AD. 1 The data establish that it has excellent test-retest
reliability and positive and negative predictive values for MCI and AD. It is highly sensitive to the
presence of MCI and is practical for use in clinical settings, where assessment time is often limited.
Therefore, it is preferred for detecting early stages of the cognitive decline spectrum, whereas the
MMSE is considered superior to the MoCA in assessing more advanced stages. 2! The final version
of the MoCA is a 30-point test. The domains explored were: visuospatial functions, assessed through
the clock-drawing task and a three-dimensional cube copy; executive functions, evaluated using a
shortened version of the Trail Making B task, phonemic fluency, verbal abstraction, and the clock-
drawing task; short- and long-term memory (immediate and delayed recall of five words); attention,
concentration, and working memory, assessed through a sustained attention task, calculation task,
and digits forward and backward; language, evaluated using a naming task and the repetition of two
syntactically complex sentences; and finally, orientation to time and place was also assessed. [?!]

Cognitive reserve was analysed using CRIq. This test provides a standardised and
psychometrically controlled measure of cognitive reserve, making it widely applicable in both
experimental research and clinical practice. It is also an efficient and reliable tool for measuring
cognitive reserve, as it requires minimal time to administer. While CR and intelligence are
undoubtedly correlated, their focuses differ. Intelligence primarily concerns action and behaviour,
described as "adaptive behaviour directed towards a goal." In contrast, cognitive reserve is centered
on the accumulation of resources—the potential cognitive abilities acquired throughout life. The
questionnaire comprises 20 items grouped into three sections: education, work activity, and leisure
time, each generating a subscore. The CRIq questionnaire (available in Italian, French, and English),
along with instructions and an Excel file for automatic score calculation, are provided.

CRI-Education (CRI-E): years of formal education plus any relevant training courses (lasting at
least six months). CRI-Working Activity (CRI-W): adult professions, categorised into five levels.

CRI-Leisure-time (CRI-L): cognitively stimulating activities carried out during leisure time,
categorized by weekly, monthly, or annual frequency. 22

The MoCA was administered to all the inhabitants of Comiziano and was corrected for age and
education level in accordance with the standardisation for the Italian population as reported in the
literature. 1231 Cutoff: MoCA: normal >17.54; borderline 17.54-15.5; impaired <15.5.

Cognitive reserve (CR) was then measured using the Cognitive Reserve Index questionnaire. 22!
Cutoff CRIq: low <70; medium-low 70-84; medium 85-114; medium-high 115-130; high >130). 22

The continuous variables were expressed as mean + standard deviation (SD), while the
qualitative variables were presented as numbers and percentages. The association between cognitive
reserve and cognitive decline was studied using parametric statistics (Student’s t-test for independent
samples) and non-parametric statistics (Mann Whitney test). All tests were two-tailed. A p-value <
0.05 was considered statistically significant. The x2 association test was performed for the qualitative
variables.

3. Results

3.1. Results and Statistical Analysis

e  We recruited 206 individuals over the age of 60, of whom 51.9% were women. The average age
of the participants was 72 + 6.77 years (Figure 1), and the average level of education was 9.45 +
4.85 years (Figure 2). The average BMI was 27.7 + 4.22 kg/m? 36.4% reported having lost weight
in the over the past six months. 10.7% felt they had a cognitive deficit. 83% of the participants
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had comorbidities (Table 1; Table 2). The average score on the MoCA, corrected for age and
education, was 21.7 £ 3.57. The mean total CRIq score was 93.9 + 18.8. (Table 3)

e  We considered two populations: one with a normal MoCA score corrected for age and education
(>17.54) and another that includes both the altered MoCA (<15.5) and borderline MoCA (15.5-
17.54), as the latter also require further in-depth testing.

e  Twenty-six out of 206 (12.6%) subjects had an impaired or borderline MoCA, corrected for age
and education.

e  There was a statistically significant association between altered MoCA scores (corrected for age
and education) and lower CRIq scores (impaired population: u = 81.1; ¢ = 15.5; healthy
population: p=95.7; 0 =18.5; p <0.001), which was also confirmed in CRI items: School (impaired
population: p=92.7; o = 11.5; healthy population: pu =102.6; o = 14.5; p < 0.003), Work (impaired
population: p = 87.1; o = 16.2; healthy population: pu = 102.1; o = 24.5; p < 0.008), Leisure-time
(impaired population: p = 77; o = 15.2; healthy population: u = 84.4; o = 13.7; p < 0.03), as
confirmed by the Kruskal-Wallis test (Figures 3-6).

e Regarding the factors associated with cognitive decline, there was a statistically significant
association between older age and impairment in MoCA scores corrected for age and education
(impaired population: p=75.08; o = 7.15; healthy population: p=71.59; 0 = 6.62; p < 0.014).

e Additionally, a statistically significant association was found between altered MoCA scores,
corrected for age and education, and weight loss over the past six months (p < 0.048; Figure 7).

e Nosignificant differences were observed in BMI (p = 0.680) or between genders (p =0.142) (Table
4).

¢ Nosignificant differences were found regarding the presence (p = 0.371) or type of comorbidities
between the two populations (Normal MoCA corrected for age and education / altered and
borderline MoCA). (Table 5)

e A statistically significant association was found between altered MoCA scores and the
perception of cognitive deficit (p < 0.029).

e  The prevalence of individuals with impaired or borderline MoCA scores in the total population
was 12.6% (26/206).

51%

= 60-69 yrs 70-79 yrs  m>=80yrs

Figure 1. Distribution of the study population by age group.
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Figure 2. Distribution of the study population by education.
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Figure 3. Relationship between MoCA, correct for aging and schooling and CRI-q in the two populations.
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Figure 4. The relationship between MoCA, correct for aging and schooling and CRI-s in the two populations.
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Figure 5. The relationship between MoCA, correct for aging and schooling and CRI-w in the two populations.
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Figure 6. The relationship between MoCA, correct for aging and schooling and CRI-1 in the two populations.
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Figure 7. The relationship between MoCA, correct for aging and schooling and weight loss.
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Table 1. This is a table who explains the general characteristics of population.

General Characteristics of the Population Values
Age (mean and standard deviation) 72+6.77
Schooling (mean and standard deviation) 9.45+4.85
Body Mass Index (mean and standard deviation) 27.7 £4.22
Weight loss in the last 6 months (percentage) 36.4%
Subjective cognitive deficit (percentage) 10.7%
Presence of comorbidities (percentage) 83%

Table 2. Distribution of comorbidities in the study population.

Types of Comorbidities Frequency
Cardiovascular (percentage) 60.6%
Respiratory (percentage) 1.8%
Endocrine-metabolic (percentage) 47.3%
Gastrointestinal and hepatic (percentage) 4.2%
Musculoskeletal (percentage) 3.6%
Oncological (percentage) 4.8%
Genito-urinary (percentage) 9.1%
Psychiatric and nervous central system (percentage) 17.6%

Table 3. Mean scores of the tests conducted on the study population.

Tests Average of Scores
MoCA correct for age and edu.cat.lon (mean value and 01.743.57
standard deviation)
CRI-q (mean value and standard deviation) 93.9+18.8
CRI-school* (mean value and standard deviation) 101+14.5
CRI-work* (mean value and standard deviation) 100+ 24
CRI-leisure* (mean value and standard deviation) 83.5+14.1

Table 4. This table explains the relationship between the general characteristics of the study population and

MoCA'’s score.
Factors p-Value
Sex 0.142
Weight loss 0.048
Subjective cognitive decline 0.029
Presence of comorbidities 0.371

Table 5. This table explains the relationship between the type of comorbidities and MoCA'’s score.

Types of Comorbidities p-Value
Cardiovascular 0.192
Respiratory 0.504
Endocrine-metabolic 0.664
Gastrointestinal and hepatic 0.899
Musculoskeletal 0.341
Oncological 0.268
Genito-urinary 0.460
Psychiatric and nervous central system 0.850

4. Discussion
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This study provides insights into the prevalence and characteristics of cognitive decline in an
aging population within the rural municipality of Comiziano. Using cognitive assessments like the
MoCA and CRIq, we identified a significant proportion of individuals with impaired or borderline
cognitive function. The findings highlight important differences between people with cognitive
impairment and those without, particularly in relation to cognitive reserve, age, and recent weight
loss. These results are consistent with existing literature on the interplay between modifiable and
non-modifiable risk factors for dementia, offering a localized perspective that contributes to the
broader understanding of cognitive decline in older adults.

The concept of CR has been proposed to explain individual differences in susceptibility to age-
related brain changes and pathological conditions such as AD. The original concept of brain reserve
(BR) was primarily quantitative, referring to factors such as having more neurons or synapses to lose.
In contrast, CR suggests that the brain actively attempts to compensate for damage by using pre-
existing cognitive strategies or by adopting compensatory mechanisms. BR and CR therefore appear
to make independent yet synergistic contributions, which may explain the varying resilience to
neurodegenerative diseases. However, it remains unclear how these two components interact with
each other. 24

The CR accumulated by individuals with high cognitive reserve throughout their lives results
in changes in local grey matter, reflecting the rich neuroplastic properties developed under
conditions of cognitive stimulation. These mechanisms have already been demonstrated in animal
models. For instance, it has been shown that exposure to an enriched environment induces an
increase in neurogenesis and brain volume in mice. ?l Moreover, it has been shown that behavioural
stimulation increases neuroplasticity in the hippocampus of transgenic mice affected by AD. [2¢]

For individuals with higher CR, the onset of cognitive decline occurs later compared to those
with lower CR. However, once AD manifests, individuals with higher reserves tend to experience a
more rapid decline, as their cognitive deterioration begins when the disease is already at a more
advanced stage. Epidemiological studies suggest that, at any level of clinical severity of AD, an
individual with a higher level of CR is likely to have a greater extent of AD pathology. >/ In our
study, cognitive reserve was associated with differences in cognitive performance between groups.
These differences were observed across three fundamental aspects of an individual’s life: education,
work, and leisure time.

Advanced age remains a significant risk factor, even in our rural community. With ageing, the
brain undergoes various structural and functional changes, the most evident being a gradual
reduction in brain volume, accompanied by an increase in ventricular space and cerebrospinal fluid.

Additionally, there may be a decline in the integrity of white matter during ageing, which can
compromise the transfer of information between cortical regions—a process essential for higher
cognitive function. Furthermore, the ageing of the microbiota-gut-brain axis may also play a role in
cognitive health and the development of disease. 17]

In our study, weight loss was identified as associated with the development of cognitive deficits.
Longitudinal cohort studies have observed that obesity or a high BMI at age 65 or older is associated
with a reduced risk of dementia, leading to the emergence of the concept known as the "obesity
paradox.” [28]

Protective effects of excess adipose tissue on the risk of dementia in the elderly population have
been suggested. For instance, studies have shown that the adipokine leptin exerts neuroprotective
effects by preventing neuronal death and improving cognitive performance in rodents.

Higher levels of leptin have been associated with a lower risk of dementia and AD, possibly due
to its role in regulating synaptic plasticity in the hippocampus and amyloid processing. 1 In
postmenopausal women, adipose tissue serves as the primary source of estrogen, which has been
linked to brain health. ! Moreover, longitudinal cohort studies have shown that weight loss often
begins 6-10 years before a dementia diagnosis, suggesting that weight loss may serve as a prodromal
sign of dementia. (28]
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Several epidemiological studies have investigated the prevalence of dementia in the general
population, particularly in industrialized urban areas. In contrast, fewer studies have focused on the
prevalence of dementia in rural populations, often yielding conflicting results.

For example, an epidemiological study conducted among 1,181 inhabitants in northern rural
China found that 127 individuals developed dementia over five years: 75 with AD and 32 with
vascular dementia (VaD). The incidence of dementia was estimated at 22.48 per 1,000 person-years,
and 13.2 per 1,000 person-years for AD across the total sample, figures higher than those reported in
previous studies. Increased age was associated with a higher risk of dementia and AD incidence.
Additionally, low education levels were linked to an increased risk of VaD and AD. A history of
stroke was identified as a risk factor for the incidence of VaD, but not for AD. Moreover, engagement
in social activities was observed to be a protective factor against vascular dementia. 1311

Another study conducted in San Teodoro, a rural village in central Sicily with 1,500 inhabitants,
examined the prevalence of dementia in 374 elderly individuals aged between 60 and 85 years. The
prevalence of dementia was 7.1% (20 individuals, 8 males and 12 females), with 60% diagnosed with
Alzheimer’s disease and 15% with vascular dementia—a figure slightly higher than the average
observed in European countries (6%). The high prevalence of hypertension (80.3%) and low levels of
education, two well-known risk factors for dementia, could partially explain this observed difference.
[32]

In our homogeneous community, a low prevalence of cognitive decline was observed, with
cognitive reserve playing an important protective role, while advanced age, weight loss, and
subjective cognitive deficit were identified as risk factors. Additionally, a low prevalence of cognitive
deficits emerged, which may be associated with the habits and lifestyle of the inhabitants. The main
aim of this study was to investigate, from an epidemiological perspective, a small rural community
without migratory flows, which could influence the impact of cognitive disorders. Consequently, the
primary limitation of the study is that cognitive deficits were not contextualised in relation to their
underlying pathogenic basis. Nonetheless, the primary objective was to assess the impact of cognitive
reserve and risk factors on the occurrence of cognitive function deficits, regardless of their underlying
cause, in this specific community.

Moreover, other limitations of our study stem from the lack of additional data regarding the
specific characteristics of cognitive deficits and the number of tests used to assess them. Further in-
depth assessments, along with additional laboratory and instrumental data, would be valuable for a
more detailed characterisation and accurate diagnosis of cognitive deficits, which were identified in
12.6% of the population of Comiziano.

5. Conclusions

In conclusion, due to the socio-economic impact of neurodegenerative diseases, it is crucial to
focus on the prevention of modifiable risk factors. The results of our study highlight that cognitive
reserve may represent a factor in modulating cognitive decline, emphasising the important role of
social activities carried out throughout life. This finding becomes even more evident when
considering a population such as the one we studied, namely a small rural community with no
migration flows.

Finally, another interesting point is that in a community like Comiziano, there is a low incidence
of cognitive alterations. This latter observation is closely related to the recognised risk factors,
including, primarily, the lifestyle that can influence the development of dementia.
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Abbreviations

The following abbreviations are used in this manuscript:

AD Alzheimer’s disease

SCD Subjective cognitive decline

MCI Mild cognitive impairment

MoCA Montreal Cognitive Assessment
BMI Body mass index

MMSE Mini Mental State Examination

CR Cognitive reserve

CRIq Cognitive Reserve Index questionnaire
CRI-E Cognitive Reserve Index Education
CRI-W Cognitive Reserve Index Work
CRI-L Cognitive Reserve Index Leisure
BR Brain reserve

Vad Vascular dementia
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