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Abstract.
Background: Dementia is the fourth leading cause of death in people > 65 years old in western countries.
Objective: This cross-sectional assisted survey aimed to evaluate a multidisciplinary team approach of specialists of the
Associazione Geriatri Extraospedalieri a favore di Anziani Svantaggiati and pharmacists to facilitate progress in the early
identification and management of cognitive decline in patients > 60 years.
Methods: A multidisciplinary team conducted this cross-sectional assisted survey. Patients (>60 years) with independent
and/or assisted walking, subjective memory impairment, mild cognitive impairment or mild Alzheimer’s disease (AD) who
regularly attended pharmacies underwent the survey. An internal medical examination, a cardiovascular visit, and a short
neuropsychological evaluation were conducted for each patient. Demographic, anamnestic, and clinical data were collected
anonymously.
Results: 279 eligible patients underwent the screening phase. 44% were overweight, 23% obese and 29% hypertensive. 62%
of cases showed alterations of supra-aortic trunk with different percentages of stenosis. The neuropsychological evaluation
highlighted that 67% of cases were normal according to age and education level, while 18% were in a state condition of
cognitive frailty. Mild/moderate cognitive decline, or probably AD, was identified in 14% of cases.
Conclusions: A multidisciplinary collaboration between pharmacists and specialist medical doctors is essential in early
identification of prodromal symptoms of cognitive impairment and AD. The Prompt detection of the condition in this group
of patients allowed the specialists to recommend in-depth diagnostic tests and follow-up procedures to slow the course of the
disease. This would give time to carry out adequate caregiver training.
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INTRODUCTION

Dementia is the fourth leading cause of death in
people over the age of 65 years in western countries,
accounting for 55 million cases worldwide (0.8%
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of the general population) and is expected to reach
150 million cases in 2050. In industrialized coun-
tries, the prevalence of dementia exceeds 8% in the
over 60-year-old population and 20% in the over 80-
year-old population. The incidence is 10 million new
cases/year, costing approximately US$1 trillion/year
[1–3].

Alzheimer’s disease (AD) and, to a lesser extent,
vascular dementia are the leading causes of age-
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related cognitive decline. AD and vascular dementia
may have common risk factors (e.g., hypertension,
diabetes, smoking), and vascular damage contributes
to the aggravation of the clinical manifestations of
AD [4]. AD accounts for 60–70% of cases [1–3].

In Italy, over 1 million people are affected by
dementia, 600,000 of whom have AD [5].

Frailty is strongly associated with dementia risk.
Kelaiditi et al. defined cognitive frailty as the simulta-
neous presence of physical frailty and mild cognitive
impairment (Clinical Dementia Rating = 0.5) in the
absence of dementia or pre-existing brain disor-
ders [6]. The International Academy on Nutrition
and Ageing and the International Association of
Gerontology and Geriatrics have defined cognitive
impairment as a “state of reduced cognitive reserve
that is different from physiological brain ageing and
is characterised by potential reversibility” [7].

The absence of resolutive therapies for demen-
tias and the expected further population aging draw
worrying epidemiological projections. Furthermore,
cardiovascular disease is the leading cause of death,
and the vascular risk profile changes with age from
predominantly cardiovascular to predominantly cere-
brovascular [8].

Therefore, greater attention to prevention is
required by correcting modifiable risk factors and
detecting pathological cognitive decline symptoms
early.

In this context, the Eldercare study was designed
in collaboration between the Association of Non-
Hospital Geriatrics (AGEAS) and the Council of
Pharmacists of Naples to identify cognitive decline
early in a population over the age of 60 years.

AGEAS is a non-profit organization that provides
the opportunity to make visits with medical special-
ists and fosters a culture of prevention that encourages
a change in lifestyles for a healthy life.

AGEAS carries out continued specific clinical
screening and educational initiatives. The Eldercare
study is part of this activity by providing free med-
ical consultations, visits, and diagnoses for people
in different pharmacies of the Campania region dur-
ing ad hoc events. The pharmacy is the place of first
and immediate response to health needs, a point of
information dissemination and screening initiatives,
allowing the recruitment of many people in a short
time.

The collaboration between scientific societies,
such as AGEAS and the Council of Pharmacists, is
strategic and bases its strength on the central role of
territorial reference of the pharmacy.

MATERIALS AND METHODS

Study design and aims

This is a cross-sectional assisted interview survey
designed by geriatricians and conducted on a sample
population over 60 years of age with the following
aims:

– Test a multidisciplinary team on cognitive
decline management.

– Early identify the condition of cognitive decline
(cognitive frailty).

Methods

The survey is part of a project that consists of five
phases (Fig. 1).

Phase 1. Preliminary activities
Multidisciplinary team set up. A multidisciplinary
team consisting of AGEAS specialists and pharma-
cists of the Province of Naples was set up to design
the study, define the tools and plan the activities.

Study proposal and pharmacist training. The survey
was presented to pharmacists during an ad hoc meet-
ing, and adhesions were collected. Later, preparatory
meetings were held to train pharmacists on the crite-
ria for patient recruitment and to manage the patient
selection form.

Road map. The team defined the road map, identify-
ing the study settings and data collection dates.

Phase 2. Patient enrolment
AGEAS organized prevention-related events, and

the pharmacists enrolled the patients.
The pharmacists preidentified the patients two

weeks before the start of the screening phase accord-
ing to the following criteria:

Eligibility criteria. Subjects who regularly go to
local pharmacies and agreed to participate in the
screening.

Inclusion criteria.

• Age > 60 years
• Independent and/or assisted walking
• Subjective memory impairment
• Signature of informed consent (written informed

consent was obtained from all patients per the
Helsinki Declaration for human studies).
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Fig. 1. Project phases.

Exclusion criteria.

• Age < 60 years
• Dementia diagnosis

Phase 3. Screening
A camper to carry out the screening visits and

equipped with all the necessary equipment was set up
by the Council of Pharmacists of Naples. The survey
was carried out by AGEAS specialists in camper-
vans of the Council of Pharmacists in dedicated areas
close to the participating pharmacies. Each patient
underwent the following:

• Medical examination of weight, height, SpO2%,
blood pressure;

• Supra-aortic trunk echo-Doppler measuring inti-
mal thickness and presence of plaques;

• Electrocardiogram (ECG) to evaluate rhythm
and ischemic anomalies;

• Color Doppler ultrasound of neck vessels;
• Short neuropsychological evaluation through

administering the Mini Mental State Exami-
nation (MMSE) [9], activities of daily living
(ADL) [10] and the Lawton Instrumental
Activities of Daily Living Scale (IADL) [11]
questionnaires.

Based on the scores obtained from the administration
of the MMSE questionnaire, the cognitive profile of
the patients was defined as:

– Normal according to age and education level
(score between 24 and 30 points)

– Cognitive frailty (score higher than 24 points but
physical frailty)

– Mild cognitive impairment (score between 19
and 23 points)

– Moderate (score between 10 and 18 points)

Phase 4. Data collection
Demographic, anamnestic, and clinical data were

collected anonymously during screening in ad hoc
designed Case Report Forms (CRFs).

Phase 5. Statistical analysis
Patient characteristics are described using frequen-

cies and percentages for categorical variables or
medians and interquartile ranges in the case of con-
tinuous variables. Comparisons between groups are
purely descriptive. Data processing was performed
using the Statistical Package for the Social Sciences
(SPSS) Statistics Standard.

RESULTS

The study was carried out in 17 pharmacies in the
Province of Naples.

298 patients were eligible to participate in the sur-
vey. Of these, 19 subjects < 60 years were identified
and, according to the exclusion criteria, were not con-
sidered in the data analysis (Fig. 2). The analysis was
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Fig. 2. Patient enrolment.

Table 1
Sample characteristics

Characteristics n = 279, n (%)

Male 150 (53.8)
Age (y), mean ± SD 74 ± 6

Age groups
60–70 91 (32.6)
70–80 147 (52.7)
>80 41 (14.7)

BMI (kg/m2)
<25 86 (30.8)
25–30 123 (44.1)
≥30 64 (22.9)

Blood pressure (mmHg)
<120/80 199 (71.3)
>120/80 80 (28.7)

conducted on 279 subjects, 53,8% male, with a mean
age of 74 years (range: 60–89; Table 1).

The medical examination revealed that 44.1% of
the patients were overweight, 22.9% were obese, and
28.7% were hypertensive (Table 1).

ECG was normal or had rhythm disturbances
not worthy of further investigation in 94% of

Table 2
Clinical outcomes

Clinical outcomes n (%)

Carotid lesions 173 (62.3)
<35% 120 (69.4)
35–70 52 (30.1)
≥70% 1 (0.6)

Cognitive profile
Normal according to age and education level 187 (67.0)
Cognitive frailty 50 (17.9)
Mild cognitive impairment 31 (11.1)
Moderate 8 (2.9)

patients. Supra-aortic trunk echo-Doppler exam-
ination showed alterations in 62.3% of cases
with different percentages of stenosis (69.4% with
lesions < 35%; 30.1% with lesions between 35% and
70%; only one case with lesions > 70%) (Table 2).
Thyroid disorder was also identified, including
enlarged thyroid lobes in 16% of cases and thyroid
nodularity in 13% (data not shown).

A short neuropsychological evaluation highlighted
that 67% of cases were normal according to age and
education level, while 17.9% were in a condition of
cognitive frailty. Mild and moderate cognitive decline
was identified in 14% of cases (Table 2).

The most frequent risk factors were hyperten-
sion, polyarthrosis, dyslipidemia, epiaortic chronic
obstructive arterial disease and diabetes, with a higher
prevalence in patients with worse cognitive profiles
(Table 3).

Cerebral vasculopathy was underestimated due to
the subjective minimization of vague symptoms and

Table 3
Risk factors stratified by cognitive profile

Risk factor Normal according to age Cognitive Mild cognitive Moderate
and education level frailty impairment

n % n % n % n %

Hypertension 106 56.7 37 74.0 22 71.0 7 87.5
Polyarthrosis 87 46.5 27 54.0 21 67.7 5 62.5
Dyslipidemia 68 36.4 21 42.0 17 54.8 4 50.0
Epiaortic chronic obstructive arterial disease 68 36.4 21 42.0 13 41.9 – –
Diabetes 35 18.7 7 14.0 10 32.3 2 25.0
Ischemic heart disease 15 8.0 8 16.0 4 12.9 1 12.5
Chronic renal failure 7 3.7 3 6.0 2 6.5 – –
COPD 7 3.7 3 6.0 – – – –
Atrial fibrillation 4 2.1 1 2.0 3 9.7 1 12.5
Hyperuricemia 1 0.5 1 2.0 1 3.2 – –
Cerebral vascular disease 1 0.5 – – – <0.1 – –
Hypertension–polyarthrosis 47 25.1 21 42.0 15 48.4 4 50.0
Hypertension–dyslipidemia 44 23.5 14 28.0 15 48.4 3 37.5
Hypertension–supra-aortic trunks 42 22.5 16 32.0 10 32.3 – –
Diabetes–supra-aortic trunks 16 8.6 3 6.0 3 9.7 – –
Diabetes–dyslipidemia 12 6.4 2 4.0 9 29.0 – –
Hypertension–ischemic heart disease 8 4.3 8 16.0 3 9.7 1 12.5
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lack of diagnostic investigation with brain imaging
tests.

Polyarthrosis represented one of the most frequent
risk factors, demonstrating that physical inactivity
plays an important role in the development of cog-
nitive decline.

The presence of two or more risk fac-
tors was more frequent with the deterioration
of the cognitive profile. The most frequent
combinations were hypertension–polyarthrosis and
hypertension–dyslipidemia (25.1% and 23.5% in
subjects with a normal cognitive profile, 50% and
37.5% in those with moderate cognitive decline,
respectively) (Table 3).

The presence of risk factors and the patient’s
clinical conditions have led clinicians to sug-
gest new therapeutic and preventive strategies (i.e.,
supra-aortic trunk echo-Doppler) to reduce the car-
diocerebrovascular risk as much as possible.

DISCUSSION

New healthcare models are required today due to
demographic changes, i.e., the aging of the popula-
tion and the impoverishment of the socioeconomic
context for elderly patients suffering from chronic
pathologies, increasing exponentially in all industri-
alized countries. According to the WHO, treatment
for the elderly impacts more than 80% of healthcare
costs [1, 12]. Therefore, a widespread network of pro-
fessionals is essential to respond to these people’s
needs [13].

With this cross-sectional assisted interview sur-
vey, the first at a national level, we wanted to test
the value and the strength of multidisciplinary col-
laboration between pharmacists and specialists in
managing elderly patients. The local pharmacy has
been an excellent reference point to reach a large
population. Pharmacists assist patients with chronic
health conditions, and community pharmacies are
an ideal setting for healthcare delivery. International
evidence supports the key role of community phar-
macy services for consumers with asthma, diabetes
and cardiovascular conditions, opioid substitution,
and preventative health (e.g., weight management,
smoking cessation) [14]. Professional pharmacist
services result in positive patient health outcomes.
Indeed, health systems increasingly rely on com-
munity pharmacists to provide services in addition
to traditional dispensing services. Finally, commu-
nity pharmacy teams continued to provide essential

services during the COVID-19 pandemic, playing
a fundamental role in COVID-19 and influenza
vaccinations [15].

In this context, the local pharmacy administered
the survey free of charge to frail elderly patients
for cognitive screening. In the current healthcare
conditions, such screening would require multiple
specialist visits and much time spent on this. There-
fore, during this survey, a service tailored to elderly
patients was provided, respecting socio-health needs
and requirements.

In addition to this, specialists assessed cardio-
cerebrovascular risk factors to identify patients with
cognitive deficits early [16]. 62% of enrolled patients
had carotid lesions. Then, our results suggest that
supra-aortic trunk echo-Doppler should be included
in the geriatric evaluation to allow the identifica-
tion of cardiovascular alterations and the stratification
of cardio-cerebrovascular risk. Moreover, patients
with cardiovascular risk factors should undergo
neuropsychological evaluation to allow adequate
stratification of cardiovascular risk and cognitive
decline [13].

Conclusion

This study suggests the importance of multi-
disciplinary collaboration between pharmacists and
specialist medical doctors to identify clinical condi-
tions early and to allow the specialist to recommend
in-depth diagnostic tests and follow-up procedures
aimed at slowing down the course of the disease,
especially in neurodegenerative disorders.
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