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Abstract
Background: Early detection and diagnosis of cognitive impairment are paramount to improving the
clinical outcomes and care of patients. Whilst primary care professionals play a key role in the
healthcare management and treatment of their patients, community pharmacists and other allied
health professionals working in community pharmacies are more accessible and trusted. As such,
they are in an ideal position to identify and assist in the management of individuals with cognitive
memory disorders.
Aim: To assess the impact of a pharmacist-based cognitive memory screening service delivered in
community pharmacy practice in Italy in the aftermath of the COVID-19 pandemic.
Design: Cross-sectional questionnaire-based survey.
Setting: Community pharmacies.
Population: Patients accessing community pharmacies.
Methods: Participants underwent a comprehensive neuropsychological screening program (the
"Montreal Cognitive Assessment” (MoCA) test, the "Babcock Story Recall Test", and the "Rey-
Osterrieth complex figure" (ROCF) test). The accuracy, sensitivity, and specificity of the classical
medical/psychological referral for cognitive impairment were computed.
Results: A sample of 185 subjects (aged 61.24+15.06 years, 78.9% females) was recruited. The classical
medical/psychological referral yielded an accuracy ranging from 58.4% to 63.2%, a sensitivity of 56.3-
66.7%, and a specificity of 57.9-74.0% in terms of detection of individuals with cognitive impairment.
The neuropsychological screening enabled the identification of a further 33.3-43.8% of subjects that
would have been missed otherwise.
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Conclusions: Neuropsychological screening programs in the setting of community pharmacies are
highly valuable and effective.

Take-home message: Little is known about the feasibility and effectiveness of pharmacist-led
cognitive memory screening and referral programs. The present study assessed the impact of a
pharmacist-based cognitive memory screening service delivered in community pharmacy practice in
Italy in the aftermath of the COVID-19 pandemic.
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INTRODUCTION

Cognitive impairment is a cluster of neuropsychological deficits, namely, loss of memory,
learning, thinking, and behavioral difficulties, and a decreased ability to concentrate on a task [1]. It
usually affects the elderly and can range from a mild form, sub-clinical or not clinically detectable, to
full-blown dementia [2,3]. Such clinical heterogeneity reflects the many different etiologies
underlying cognitive impairment [4], from neurodegenerative diseases to stroke and cerebrovascular
disorders [5]. Early detection and diagnosis of cognitive impairment are of paramount importance to
improve the clinical outcomes and care of patients, in that cognitive impairment has a dramatically
high burden in terms of quality of life, social functioning (until a complete loss of autonomy and
independence, with a subsequent need for permanent caregivers and assistance by healthcare
services), and mortality [6,7].

In the USA, the number of people aged 65 years or older with full-blown dementia is anticipated
to increase by 50% by 2050, with a staggering economic and social impact [7]. According to the World
Health Organization (WHO), more than 55 million people globally suffer from dementia, with over
60% of them living in low-and middle-income countries (LMICs). This figure is projected to increase
up to three times, based on the estimations of the "Global Burden of Disease" (GBD) 2019 Dementia
Forecasting group [8]. As such, the burden generated by dementia is dramatically high, in
epidemiological, clinical, and societal terms, with nearly 10 million new yearly cases worldwide.

Even though, as of today, there exist no effective drug treatment options that can revert or, at
least, stop the cellular processes of neuro-deterioration in subjects with dementia, early detection can
be beneficial in that it can enable early initiation of pharmacological treatment to treat and delay the
worsening of neuropsychological symptoms. Moreover, at the initial stages, patients can be engaged
in support groups, involved in planning for future healthcare and economic-financial needs, and can
adopt lifestyle changes before the disease progresses further [7-9].

Whilst primary care professionals play a key role in the healthcare management and treatment
of their patients, however, early detection and diagnosis of mild cognitive impairment or full-blown
dementia are often disclosed in an untimely fashion or even missed or delayed in clinical settings [9].
In the last decades, cognitive impairments have gone under-detected, underdiagnosed, and, as such,
undertreated, generating relevant costs for society [9].

Among healthcare providers, community pharmacists and other allied health professionals
working in community pharmacies are highly accessible and trusted [10], and can be approached
and consulted without appointments or referrals [11]. Therefore, they are in an ideal position to
identify and assist in the management of individuals with cognitive memory disorders [10,11].

In the last decades, and especially during the "Coronavirus Disease 2019" (COVID-19) pandemic,
there has been an expansion of the role of community pharmacists, both in terms of duties and skills,
with the pharmacist not only dispensing a prescribed drug, but also optimizing pharmacotherapy,
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administering therapeutics, and supporting patient's mental health and well-being [12]. Therefore,
community pharmacists can play "integral, yet diverse, roles in caring for people living with mental
illness" and psychological issues, including cognitive impairment [12].

However, little is known about the feasibility and effectiveness of pharmacist-led cognitive
memory screening and referral programs. Even though community pharmacists are in an ideal
position to empower patients and contribute to their mental health and psychological well-being, by
educating them and reviewing their medicines, their contribution to mental healthcare remains to be
quantified in terms of the diverse services and interventions provided, and formally assessed and
measured. Indeed, the impact of community pharmacists on mental health has been overlooked and
understudied. The currently available body of scholarly evidence is scarce and anecdotal [12].

Therefore, the present study was undertaken to assess the impact of a pharmacist-based
cognitive memory screening service delivered in community pharmacy practice in Italy in the
aftermath of the COVID-19 pandemic.

METHODS
Study protocol and ethical clearance

The present study protocol was developed involving the network of the Italian "Associazione
nazionale psicologi in farmacia" (ANPIF, National Association of Psychologists working in
Community Pharmacies), and, after in-depth review, received full ethical approval by its ethical
committee (approval date June 10, 2022).

Study design and sample recruitment

The present study was devised as an observational, cross-sectional, multicenter study. The
survey data were collected retrospectively.
Procedures

Participants were clients attending a network of community pharmacies that had agreed to offer
neuropsychological screening. Each participant underwent a comprehensive neuropsychological
evaluation. The "Montreal Cognitive Assessment" (MoCA) test [13], which is a popular and simple-
to-administer cognitive test, was administered to screen for mild cognitive impairment (MCI) and
Alzheimer's disease. All index scores were calculated based on the validated methods reported in the
NACC UDS-3 scoring criteria. Furthermore, the "Babcock Story Recall Test" (BSRT) [14], developed
by Babcock and Levy in 1940, was administered: the BSRT is a verbal memory measure in which
examinees were read a brief story and asked to provide immediate recall; the story was, then,
repeated, and after 20 minutes delayed recall was obtained. The "Rey—Osterrieth complex figure"
(ROCF) [15,16] is a neuropsychological test formulated by the Swiss psychologist André Rey in 1941
and further revised and standardized by Paul-Alexandre Osterrieth in 1944. This test involved
different cognitive abilities and functions, including visuospatial ones, memory, attention, planning,
and working memory, as well as executive functions, in which each participant was asked to
reproduce a complicated line drawing. First, the examinee had to copy it freehand (recognition) and
draw it from memory (recall).

In terms of reliability and validity, the psychometric properties of the tests utilized were
comparable to those reported in the literature by other studies, including the initial investigations
that developed and tested the original instruments.

Statistical analysis

Before proceeding with statistical analysis, data were visually inspected to capture potential
outliers. Where appropriate, data were presented as means and standard deviations (continuous
variables) or as percentages (categorical variables). Differences in the frequencies of categorical
variables were assessed by using the chi-squared test.

The effectiveness of the classical medical/psychological referral for cognitive impairment was
assessed by computing the number of true positive cases (TP), that is to say, the number of cases
correctly identified as such (patients with cognitive impairment), false positive cases (FP), the number
of cases wrongly identified as patients, the true negative cases (TN), the number of cases correctly
identified as healthy subjects, and, finally, the false negative cases (FN), that is to say, the number of
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cases incorrectly identified as healthy subjects (the cases "missed" by the referral method). Accuracy,
or the classical medical/psychological method's ability to correctly differentiate between the patients
and the healthy cases, was calculated as the proportion of TP and TN in all evaluated cases.
Sensitivity, the ability of the specialist referral method to properly identify the patient cases, was
estimated as the proportion of TP in all patient cases, while specificity, or the ability of the classical
medical/psychological method to determine the healthy cases as such correctly, was computed as the
proportion of TN in healthy cases [17].

All statistical analyses were carried out using "Statistical Package for Social Sciences" (SPSS v28
for Windows, IBM, NY, USA).
Data availability

The data associated with the paper are not publicly available but are available from the
corresponding author on reasonable request.
RESULTS
Characteristics of the sample

A sample of 185 subjects (out of an initial list of 235 eligible individuals, 78.7% participation rate)
consented to participate in this study and were recruited: their mean age was 61.24+15.06 years (range
19-90 years, median 63 years), 78.9% were females (n=146), and 21.1% were males (n=39). In terms of
geographic distribution, 58.4% (n=108), 19.5% (n=36), and 18.4% (n=34) were from North, Central,
and South Italy, respectively, while 3.8% (n=7) lived on islands. In terms of marital status, 44.9.%
(n=83) were married, 14.6% (n=27) widowed, 10.3% (n=19) separed/divorced, and 30.3% (n=56)
single; 73.0% (n=135) had children. Slightly less than one quarter (23.8%, n=44) lived alone.
Concerning educational attainment, 27.0% (n=50) had higher education (i.e., a degree or a post-degree
title), while 6.5% (n=12), 26.5% (n=49), and 40.0% (n=74) had primary and lower and upper secondary
education, respectively. Concerning job status, 37.3% (n=69) were working, whereas 15.1% (n=28) and
47.6% (n=88) were unemployed and retired, respectively. Concerning co-morbidities, 64.6% (n=115)
were taking drugs, and 55.7% (n=103) had at least a chronic disease: more specifically, 76.0% (n=79)
had one co-morbidity, while 16.3% (n=17), 4.8% (n=5), and 2.9% (n=3) had two, three, and four co-
morbidities, respectively. The most commonly reported medical issue was hypertension (35.0%,
n=36), followed by cardiovascular disease (11.7%, n=12), diabetes (8.7%, n=9), thyroid dysfunction
(7.8%, n=8), hypercholesterolemia (6.8%, n=7), and asthma (4.9%, n=5). Regarding SARS-CoV-2
serostatus, 42.7% (n=79) had contracted COVID-19. For these patients, access to the community
pharmacy occurred 7 (range 1-34) months after the infection. Finally, most of the subjects recruited
(95.1%, n=176) had received immunization against COVID-19. Further details are reported in Table
1.

Table 1. Overview of the major characteristics of the sample recruited.

Parameter Value

Age 61.24+15.06 years

Sex/gender 78.9% females (n=146)
21.1% males (n=39)

Geographic distribution 58.4% (n=108) North Italy

19.5% (n=36) Central Italy
18.4% (n=34) South Italy
3.8% (n=7) islands
Marital status 44.9.% (n=83) married
14.6% (n=27) widowed
10.3% (n=19) separated/divorced
30.3% (n=56) single
73.0% (n=135) with children
23.8% (n=44) living alone
Educational attainment 27.0% (n=50) higher education
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6.5% (n=12) primary education
26.5% (n=49) lower secondary education
40.0% (n=74) upper secondary education
Job-status 37.3% (n=69) working
15.1% (n=28) unemployed
47.6% (n=88) retired

Co-morbidities 64.6% (n=115) taking drugs

55.7% (n=103) at least one chronic disease
SARS-CoV-2 serostatus 42.7% (n=79) contracted COVID-19
Immunization against COVID-19 95.1% (n=176)

Psychological issues

More than one-half of the participants (56.8%, n=105) suffered from psychological impairments:
more specifically, anxiety (45.7%, n=48), depressive disorder (34.3%, n=36), both anxiety and
depressive disorder (5.7%, n=6), eating disorder (2.9%, n=3), post-traumatic stress disorder (2.9%,
n=3), psychotic disorder (1.0%, n=1), and other psychological complaints not otherwise classified
(7.6%, n=8); 48.6% (n=51) were on psycho-drugs. More than one-half of the participants (55.2%, n=58)
had a positive family history of psychological issues. Finally, 82.9% (n=87) had complained of
psychological issues before, while 17.1% (n=18) of the participants complained of a worsened
psychological issue during the COVID-19 pandemic. Further details are shown in Table 2.
Table 2. Cognitive complaints and outcomes of the neuropsychological assessment.

Parameter Value

Psychological issues 56.8% (n=105)

On psycho-drugs 48.6% (n=51)

Positive family history of psychological issues 55.2% (n=58)

Timing of the psychological issue 82.9% (n=87) before the COVID-19 pandemic
17.1% (n=18) during the COVID-19 pandemic

Cognitive complaints 51.9% (n=96)

Duration of cognitive impairment 12 (range 1-120) months on average

MoCA test 39.5% (n=73) normal values

11.9% (n=22) borderline values
48.6% (n=90) impaired values
Immediate recall test 85.4% (n=158) normal values
4.3% (n=8) borderline values
10.3% (n=19) impaired values
Delayed recall test 85.9% (n=159) normal values
5.4% (n=10) borderline values
8.6% (n=16) impaired values
ROCEF test 68.1% (n=126) normal values
10.8% (n=20) borderline values
21.1% (n=39) impaired values
Previous consultations 27.0% (n=50)
Referrals 34.1% (n=63)
Neuropsychological assessment
Ninety-six (51.9%) accessed community pharmacies due to subjective cognitive complaints:
more specifically, memory impairment (68.7%, n=66), concentration impairment (16.7%, n=16),
attention impairment (4.2%, n=4), brain fog syndrome (4.2%, n=4), concentration and memory
impairment (3.1%, n=3), brain fog syndrome and memory impairment (1.0%, n=1), attention and

concentration impairment (1.0%, n=1), and cognitive issue not otherwise classified (1.0%, n=1).
Cognitive impairment lasted 12 (range 1-120) months on average. Concerning the MoCA test, 73
(39.5%), 22 (11.9%), and 90 (48.6%) displayed normal, borderline, and impaired values, respectively.
Concerning the immediate recall test, 158 (85.4%), 8 (4.3%), and 19 (10.3%) subjects displayed normal,
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borderline, and impaired values, respectively. Concerning the delayed recall test, 159 (85.9%), 10
(5.4%), and 16 (8.6%) subjects displayed normal, borderline, and impaired values, respectively.
Finally, concerning the ROCF test, 126 (68.1%), 20 (10.8%), and 39 (21.1%) participants displayed
normal, borderline, and impaired values, respectively. Further details are reported in Table 2.
Previous consultations and referrals

Eighty-two (44.3%) of the participants had previous consultations (n=50, 27.0%; with a specialist
(n=23, 46.0%), a general practitioner (n=18, 36.0%), a psychologist/psychotherapist (n=7, 14.0%), a
psychiatrist (n=1, 2.0%), or a pharmacist (n=1, 2.0%)) and referrals (n=63 (34.1%); from a general
practitioner (n=26, 41.3%), a psychologist/psychotherapist (n=19, 30.2%), a specialist (n=10, 15.9%), or
a pharmacist (n=8, 12.7%)). Further details are reported in Table 2.
Impact of the neuropsychological screening

Concerning the MoCA test scores (including both borderline and impaired values), the
medical/psychological referral yielded an accuracy of 63.2%, a sensitivity of 56.3%, and a specificity
of 74.0%. The specialist referral method enabled the identification of 63 subjects with abnormal MoCA
test values (3 borderline, 60 clinically impaired), whilst the neuropsychological screening identified
further 49 subjects (19 borderline, 30 clinically impaired) that would have been otherwise missed
(that is to say, 43.8% of the entire population with abnormal MoCA test scores). Regarding the
immediate recall test scores (including both borderline and impaired values), the
medical/psychological referral yielded an accuracy of 60.5%, a sensitivity of 66.7%, and a specificity
of 59.5%. The specialist referral method enabled the identification of 18 subjects with abnormal
immediate recall test values (5 borderline, 13 clinically impaired), whereas the neuropsychological
assessment identified further 9 subjects (3 borderline, 6 clinically impaired) that would have been
otherwise missed (i.e, 33.3% of the entire population with abnormal immediate recall test scores).
Concerning the delayed recall test scores (including both borderline and impaired values), the
medical/psychological referral yielded an accuracy of 58.4%, a sensitivity of 61.5%, and a specificity
of 57.9%. The specialist referral method identified 16 subjects with abnormal delayed recall test (5
borderline, 11 clinically impaired), whilst the neuropsychological screening enabled the identification
of further 10 subjects (5 borderline, 5 clinically impaired) that would have been otherwise missed
(that is to say, 38.5% of the entire population with abnormal delayed recall test scores). Finally,
regarding the ROCF scores (including both borderline and impaired values), the
medical/psychological referral yielded an accuracy of 60.0%, a sensitivity of 57.6%, and a specificity
of 61.1%. The specialist referral method enabled the identification of 34 subjects with abnormal ROCF
test (11 borderline, 23 clinically impaired), whilst the neuropsychological assessment identified
further 25 subjects (9 borderline, 16 clinically impaired) that would have been otherwise missed (that
is to say, 42.4% of the entire population with abnormal ROCF scores). Further details are reported in
Table 3.

Table 3. The impact of the neuropsychological screening (compared against the classical
medical/psychological referral method) on the identification of subjects with cognitive impairment.

Neuropsychological Normal values Borderline values Deficit values  Statistical
test significance
MoCA test p<0.0001
Without previous 54 (74.0%) 19 (86.4%) 30 (33.3%)
consultations/referrals
With previous 19 (26.0%) 3 (13.6%) 60 (66.7%)
consultations/referrals
Immediate recall test p=0.0393
Without previous 94 (65.0%) 3 (37.5%) 6 (31.6%)
consultations/referrals
With previous 64 (35.0%) 5 (62.5%) 13 (68.4%)

consultations/referrals
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Delayed recall test p=0.1180
Without previous 92 (57.9%) 5 (50.0%) 5 (31.3%)
consultations/referrals
With previous 67 (42.1%) 5 (50.0%) 11 (68.7%)
consultations/referrals
ROCF p=0.0553
Without previous 77 (61.1%) 9 (45.0%) 16 (41.0%)
consultations/referrals
With previous 49 (38.9%) 11 (55.0%) 23 (59.0%)
consultations/referrals
DISCUSSION
The present survey demonstrated the feasibility and effectiveness of conducting a
neuropsychological screening in non-clinical settings (community pharmacies). This well reflects
that, in the last years, the pharmacy profession has continued to broaden and diversify the healthcare
services and provisions offered, toward a "patient-centered care practice" [18,19].

The engagement of community pharmacists and other allied health professionals working in
community pharmacies, including psychologists, in screening cognitive impairment is novel in Italy
and worldwide. On the other hand, an increasing, accumulating body of scholarly research has
shown the beneficial effects of community pharmacist-led screening of chronic diseases, spanning
from diabetes and dysmetabolic disorders to cardiovascular diseases [20,21], supporting their
"expanded" role of '
successfully identified subjects at risk for chronic diseases, including neuropsychiatric ones [22],
whose diagnosis would have been missed in clinical settings. Besides providing disease state, the
community pharmacist can deliver medical education, enhancing patients' health literacy and

significantly improving the health-related perceived quality of life and clinical outcomes by

‘'enhanced care". Screenings conducted in community pharmacies have

promoting and encouraging behavioral changes. Indirectly, community pharmacists can prevent
neurodegenerative diseases in that brain health is profoundly interconnected with overall health,
heart, and blood vessels. Indeed, approximately 65% and 56% of our sample were taking drugs and
had at least one chronic disease. Hypertension, CVD, and diabetes/dysmetabolic syndrome were the
three leading co-morbidities. All of these medical conditions have been shown to be linked with
cognitive impairment. As such, controlling for these factors can help counteract or delay the
insurgence of cognitive decline and full-blown dementia. In the present survey, community
pharmacists and other allied health professionals expanded their clinical services to conduct
neuropsychological screening programs.

This emphasized the unique opportunity pharmacists and healthcare professionals working in
a community pharmacy setting have to identify people at risk for dementia [22-24]. This well reflects
community pharmacists' "expanded role" in the last years, especially during the COVID-19 pandemic
and the evolution of patient-pharmacist encounters. While pharmacists have been traditionally seen
as mere dispensers of medications and pharmacies have been conceived as "compounding centers
devoted to the manipulation of materia medica" [25], they are currently conceived as providers of
patient-centered healthcare services, along with primary care providers, spanning from counseling
to medication management services, including immunization, point-of-care testing, and chronic
disease state management. Pharmacies have become "medical-pharmaceutical networks" [25].

Community pharmacists have played a key role during the COVID-19 outbreak, especially in
reaching underserved and socially vulnerable communities that other healthcare providers would
not have reached [25]. They have acquired new skills and roles, as well as duties and responsibilities,
to meet the demands and challenges of our contemporary society [25].

This study has several limitations, which should be properly acknowledged: i) the limited
sample size, and ii) the cross-sectional study design. Moreover, with the exception of the
neuropsychological assessment, which expert, qualified neuropsychologists conducted, we relied on
self-report measures. Further high-quality, prospective studies with larger sample sizes should be
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carried out using a longitudinal design. On the other hand, our study presents several novel aspects:
the neuropsychological assessment was conducted on a sample of people accessing community
pharmacies within pharmacists and psychologists-led cognitive memory screening and referral
programs during the COVID-19 pandemic.
CONCLUSION

The present study showed that the classical medical/psychological referral yielded an accuracy
ranging from 58.4% to 63.2%, a sensitivity of 56.3-66.7%, and a specificity of 57.9-74.0% in terms of
detection of cognitive impairment. The neuropsychological screening enabled the identification of a
further 33.3-43.8% of subjects that would have been missed by the specialist referral method. In
conclusion, a neuropsychological screening in the setting of community pharmacies is highly
valuable and effective. However, further research in the field is urgently warranted due to the above-
mentioned shortcomings.
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