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Abstract.
Background: A crucial step for planning effective public health policies for migrants with dementia is the collection of data
on the local dimensions of the phenomenon and patients’ characteristics.
Objective: This study aimed to identify and characterize migrants with dementia in the Lazio region using health adminis-
trative databases.
Methods: Residents with dementia aged 50 years or older, living in the Lazio region as of December 31, 2018, were identified
using a validated algorithm based on hospital discharge(s), claims for antidementia drugs, and co-payment exemption for
dementia. Migrants were defined as people born abroad and grouped in migrants from High Migratory Pressure Countries
(HMPCs) and Highly Developed Countries (HDCs). Overall and age-specific prevalence rates were estimated in native- and
foreign-born patients.
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Results: Dementia was ascertained in 38,460 residents. Among them, 37,280 (96.9%) were born in Italy, 337 (0.9%)
were migrants from HDCs, and 843 (2.2%) from HMPCs. Dementia prevalence was higher among natives (1.15%, 95%CI
1.14–1.16) relative to migrants from HDCs (0.60%, 95%CI 0.54–0.67) and HMPCs (0.29%, 95%CI 0.27–0.31). The preva-
lence of comorbidities did not differ between groups. Migrants with dementia had a lower likelihood of receiving antidementia
treatments compared with natives (51.6% in migrants from HDCs, 49.3% in migrants from HMPCs, and 53.5% among
Italians).
Conclusion: Routinely collected data in healthcare administrative databases can support the identification of migrants with
dementia. Migrants exhibited a lower age-standardized prevalence of registered dementia and lower access to dedicated
treatments than Italians. These findings are suggestive of underdiagnosis and undertreatment of dementia in migrants.
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INTRODUCTION

Dementia is one of the leading causes of mortal-
ity, disability, and dependency among older people
globally [1, 2]. As advocated in the Global Action
Plan on the Public Health Response to Dementia by
the World Health Organization, there is a need to
develop plans and policies ensuring equitable access
to prevention, diagnosis, and treatment of dementia
for all population groups, especially the most vul-
nerable [3, 4]. In this regard, a growing interest is
addressed in dementia in migrants (i.e., people living
in a country but born abroad). Indeed, due to popula-
tion aging and ongoing international migrations, the
number of older migrants, thus at higher risk of devel-
oping dementia, has grown rapidly in many World
regions, especially in Europe [5]. More than one mil-
lion dementia and mild cognitive impairment cases
can be estimated among migrants living in Europe
by applying age-standardized prevalence rates [6, 7].
An increase in the number of migrants with cognitive
disturbances referred to dedicated healthcare facili-
ties (e.g., memory clinics) has been documented in
some European countries [8–10]. However, recent
surveys have shown that these services are still only
partially prepared to manage dementia in patients
with a history of migration and that several gaps
and barriers (e.g., low health literacy of migrants,
poor adoption of cross-cultural cognitive assessment
tools, lack of specific training for healthcare profes-
sionals, absence of dedicated referral pathways) still
challenge a diversity-sensitive provision of care and
support [11–13].

A crucial step for the design of effective public
health policies for migrants with cognitive disor-
ders is the collection of “real world” data on the
local dimensions of the phenomenon and the sociode-
mographic and clinical characteristics of affected

individuals. This information is crucial to under-
standing their health needs and risk profile and for
implementing tailored healthcare strategies. Health
information systems could be very useful for this
purpose [14]. Accurate algorithms have been devel-
oped and validated to identify patients with dementia
based on data from hospital admissions/discharges,
drug prescriptions, and co-payment exemptions [15,
16]. This information can be easily linked with
records on the country of birth or other proxies of
the migration status that are routinely collected in
administrative databases. Such record linkage pro-
cedures have already been used in several European
countries to estimate the prevalence of dementia in
migrants [17–19]. To date, no similar study has been
conducted in Italy, one of the oldest countries in the
world and one of the main destinations for interna-
tional migration in Europe.

The present population-based, cohort study aimed
to 1) identify migrants living with dementia in
the Lazio region based on data collected in health
administrative databases, and 2) investigate possible
differences in prevalence, clinical characteristics, and
treatment of dementia between migrant and Italian-
born patients.

METHODS

Study setting

The Lazio region is located in the central part
of Italy and is the third most populated region of
the country. A total of nearly 5,900,000 residents
(2,848,727 men and 3,047,966 women) lived in the
region on the enrollment day December 31, 2018
(source: https://demo.istat.it/). Lazio is divided into
10 local health units representing autonomous bod-
ies of the National Health Service and 56 health

https://demo.istat.it/
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districts nested within them. The regional capital is
Rome, the largest Italian city and the first at the
national level for the number of residing migrants
(more than 340,000 at the beginning of 2019) (source:
https://demo.istat.it/).

Data sources

A population-based, retrospective cohort study
was conducted using linked healthcare and admin-
istrative databases of the Lazio region. The primary
data source was the Regional Health Assistance
file, which includes all individuals registered with
a general practitioner or who have ever had con-
tact with the regional health system. The following
registries were used to identify and characterize the
study population: 1) the Hospital Discharge Reg-
istry, which gathers demographic and clinical data
from all regional hospitals; 2) the Drug Claims Reg-
istry, which collects individual records for each drug
prescription dispensed from public and private phar-
macies, and reimbursed by the healthcare system;
and 3) the Ticket Exemption Registry, which contains
information on all residents who are entitled to co-
pay fee exemptions for chronic diseases, low income,
or old age.

Definition of dementia

People aged 50 years or older living with demen-
tia in the Lazio region as of December 31, 2018
(enrollment date), were identified using a vali-
dated case-finding algorithm based on the three
above mentioned registries [20]. Specifically, at
least one of the following criteria had to be met
to operationally define the presence of dementia:
1) hospital discharge(s) in the previous five years
with a primary or secondary diagnosis of dementia
according to well-established codes from the Inter-
national Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) (Supplementary
Material); 2) at least one prescription claim for
cholinesterase inhibitors (i.e., donepezil, rivastig-
mine, and galantamine) or memantine in the previous
five years (Anatomical Therapeutic Chemical code
N06D); 3) previous exemption for dementia or
Alzheimer’s disease (codes 011 and 029).

Definition and classification of migrants

Migrants were operationally defined as people liv-
ing in Italy but born abroad and were further classified

according to their country of birth as follows: 1)
migrants from High Migratory Pressure Countries
(HMPCs: Central-Eastern Europe, Africa, Asia -
except for Israel and Japan-, and Latin America);
and 2) migrants from Highly Developed Countries
(HDCs: North America, Europe—except for Cen-
tral and Eastern Europe, Oceania, Israel, and Japan)
[21, 22].

Data analysis

The prevalence of dementia on December 31,
2018, was calculated as the ratio between the num-
ber of registered residents with dementia living in the
Lazio region and the total number of registered resi-
dents (multiplied by 100). This analysis was restricted
to residents older than 50 years. Age-specific preva-
lence rates were calculated considering 5-year age
groups, from ages 50–54 to 90–94, and then age 95
or more. Age-standardized prevalence rates were cal-
culated separately for men and women, using the
direct standardization method with all residents in
Italy (December 31, 2018) as the standard population.
For all prevalence rates, 95% confidence intervals
(95%CI) were estimated.

Information on demographics (i.e., age and gen-
der), comorbidities, and drug consumption of all
residents aged 50 or more were retrieved. The fol-
lowing comorbidities were considered if present in
the two years preceding the enrollment date and
grouped based on ICD-9-CM codes: infectious dis-
eases, cancer, cardiovascular diseases, respiratory
diseases, gastrointestinal diseases, genitourinary dis-
eases, psychiatric disorders, and endocrine/metabolic
disorders. The following drugs, prescribed in the
same 2-year period, were considered and cate-
gorized according to the Anatomical Therapeutic
Chemical (ATC) codes: antidementia drugs (i.e.,
cholinesterase inhibitors and memantine), antipsy-
chotics drugs, cardiac therapies, antihypertensive
agents, lipid-modifying agents, statins, antiplatelet
agents, insulin and analogs, blood glucose-lowering
drugs, antidepressants, anxiolytics, hypnotics and
sedative drugs, and analgesic drugs.

Data were presented separately for Italians,
migrants from HDCs, and migrants from HMPCs as
absolute numbers and percentages. The demographic
and clinical characteristics of these three groups of
participants were compared using the Chi-square test.
The level of statistical significance was set at 5%
(p < 0.05). All analyses were performed using SAS
Version 9.2.

https://demo.istat.it/
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Ethical considerations

The study was conducted in accordance with the
World Medical Association Declaration of Helsinki.
The study protocol was approved by the Ethics Com-
mittee of the Italian National Institute of Health
(Protocol 10749; 5 April 2018). The Department of
Epidemiology of the Lazio Regional Health Service
has full access to anonymized health administra-
tive databases. Data used in the present study were
analyzed anonymously, using a standardized method-
ology according to the national privacy law, and
reported in aggregate form (i.e., individuals cannot
be identified directly or through identifiers). The col-
lection of informed consent from participants was
therefore not required.

RESULTS

A total of 3,601,809 residents older than 50 years
lived in the Lazio region as of December 31, 2018.
Based on the adopted case-finding algorithm, 38,460
dementia cases were identified, with a prevalence
of 1.07% (95%CI 1.06–1.08). Among people with
dementia, 37,280 (96.9%) were born in Italy, 337
(0.9%) were migrants from HDCs, and 843 (2.2%)
were migrants from HMPCs (Fig. 1). The number of
dementia cases identified in each of the three health-
care and administrative datasets by migrant status and
the intersects of these three data sources are shown in
Fig. 2. The Drug Claim Registry accounted for most
dementia cases in all groups, with an overall unique
contribution of more than 50%.

Fig. 1. Study population. HDCs, highly developed countries; HMPCs, high migratory pressure countries.

Fig. 2. Venn diagrams showing the number of dementia cases identified in each of the three healthcare and administrative datasets
by migrant status and the intersects of these three data sources. HDCs, highly developed countries; HMPCs, high migratory pressure
countries.
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Fig. 3. Countries of birth of migrants with dementia living in the Lazio region.

Table 1
Age-standardized dementia prevalence (per 100 population) by country of birth and gender

Italians HDCs HMPCs

std rate 95% IC std rate 95% IC std rate 95% IC

Men 0.75 0.73 0.76 0.63 0.50 0.80 0.48 0.42 0.54
Women 1.07 1.06 1.09 0.73 0.64 0.83 0.67 0.61 0.73
Total 0.92 0.91 0.93 0.70 0.63 0.78 0.59 0.55 0.64

HDCs, highly developed countries; HMPCs, high migratory pressure countries.

The most common countries of birth of migrants
were Libya (n = 171), Tunisia (n = 105), France
(n = 98), Ethiopia (n = 75), Egypt (n = 73), Romania
(n = 65), and Spain (n = 45) (Fig. 3). Most migrants
from HDCs (85.5%) were born in neighboring Euro-
pean countries whereas most migrants from HMPCs
(42.3%) came from Northern Africa. Eighty-one dif-
ferent countries of birth were represented in the
cohort of migrants with dementia living in the Lazio
region (Fig. 3).

Overall, the crude prevalence estimated through
health administrative databases was significantly
higher among Italian natives (1.15%, 95%CI
1.14–1.16) as compared with that documented among
migrants from HDCs (0.60%, 95%CI 0.54–0.67)
and HMPCs (0.29%, 95%CI 0.27–0.31) (Fig. 1).
The same pattern was observed for age-standardized
prevalence rates that were higher among Italians
than among both migrant groups, in both women
and men (Table 1). Accordingly, higher age-specific
prevalence rates were observed in Italians relative
to the two migrant groups in almost all age classes
(Fig. 4A). The distribution of cases by age class did

not show relevant differences in the three groups
except for a higher proportion of cases in younger
people among migrants from HMPCs (Fig. 4B).
Indeed, the share of participants younger than 65
years was 14.5% in migrants born in HMPCs,
5.6% in migrants from HDCs, and 3.5% in Italian
natives.

As shown in Table 2, the three groups differed in
terms of gender distribution with a higher propor-
tion of women in migrants (HDCs: 77.2%; HMPCs:
69.2%) relative to Italians (64.8%) (p < 0.001).
Migrants from HMPCs were significantly younger
relative to the other two groups (p < 0.001). No sig-
nificant between-group differences were found in
terms of comorbidities, except for a higher preva-
lence of gastrointestinal diseases in the HMPCs group
(p = 0.04). Migrants with dementia had a lower likeli-
hood of receiving antidementia treatments in contrast
with their native counterparts (p = 0.05). Conversely,
a similar prescription rate of antipsychotics was
documented according to the migrant status. These
results remained substantially unchanged when the
comparison was restricted to Italians and migrants
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Fig. 4. Dementia prevalence (A) and case distribution (B) by age class in among Italians and migrants from highly developed countries
(HDCs) and high migratory pressure countries (HMPCs).

from HMPCs. Overall, Italians exhibited a greater
consumption of most of the considered drugs (espe-
cially antihypertensive and lipid-modifying agents,
antiplatelet agents, and antidepressants) (Table 3).

DISCUSSION

The main objective of this study was to iden-
tify migrants with dementia living in the Lazio
region from administrative databases and describe
their health characteristics compared to Italian-born
residents. The study represents the first attempt to
compare the prevalence of dementia and its clini-
cal correlates between natives and migrants living
in an Italian region. Based on the data collected in
healthcare administrative databases, migrants cur-
rently account for nearly 3% of overall people with
dementia living in the region. Migrants, especially
those from low- and middle-income countries, exhib-
ited a lower age-standardized prevalence of registered
dementia and lower access to dementia treatment than
Italians.

These findings align with those from previous
registry-based studies conducted in Scandinavian
countries (i.e., Norway, Denmark, and Sweden) doc-
umenting lower prevalence of dementia and use of
antidementia therapies in migrants relative to their
native counterparts [17–19]. These results are likely
suggestive of underdiagnosis and undertreatment of
dementia in migrants rather than of a more favor-
able risk profile among individuals with a migration
background. Indeed, higher prevalence rates have
repeatedly been observed in migrants and minority
groups relative to natives in population-based stud-
ies adopting culture-sensitive cognitive tools and/or
procedures to ascertain the presence of dementia

at the community level [23–25]. Such discrepancy
between registry-based and population-based stud-
ies implies that a relevant proportion of dementia
cases remain underdiagnosed in migrants and, thus,
not captured by healthcare and administrative records
[26]. Accordingly, there is growing evidence that
migrants with cognitive impairment are less likely
to access healthcare services due to cultural prefer-
ences, reluctance to seek medical help, poor health
literacy, and logistic and structural barriers [27–29].
Therefore, they are still poorly represented in those
care settings where dementia is diagnosed and man-
aged [11–13]. For instance, based on the findings
of a recent survey of Italian memory clinics in
which 39 of the 52 facilities located in the Lazio
region participated, only 358 migrants (i.e., less than
one-third of those captured by regional healthcare
registries) were referred to these services in 2019
[13]. As in previous studies, the underestimation
of dementia seems particularly relevant in migrants
from low- and middle-income countries rather than
among migrants from neighboring highly developed
ones. A lower level of education and health lit-
eracy, a higher degree of cultural diversity, and a
greater difficulty in navigating the health system in
the host country may contribute to such discrep-
ancy.

Other possible explanations, often used to inter-
pret the evidence of a lower prevalence of disease in
migrants, seem less plausible for our results. The sim-
ilar morbidity pattern documented in migrants and
natives does not support the hypothesis of a “healthy
migrant effect” (i.e., an empirically observed advan-
tage in terms of mortality and health status among
migrants relative to the majority population in host
countries), that has never been clearly documented
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Table 2
Sociodemographic and clinical characteristics of people with dementia living in the Lazio region, by country of birth. Data are updated to

December 31, 2018

Italy HDCs HMPCs p
(N = 37,280) (N = 337) (N = 843)

N % N % N %

Gender < 0.001
Men 13,132 35.2 77 22.8 260 30.8
Women 24,148 64.8 260 77.2 583 69.2

Age classes < 0.001
50–74 6,275 16.8 63 18.7 244 28.9
75–84 17,460 46.8 148 43.9 390 46.3
85+ 13,545 36.3 126 37.4 209 24.8

Comorbidities (last 2 years)
Infectious diseases 1,197 3.2 8 2.4 32 3.8 0.43
Cancer 1,646 4.4 15 4.5 39 4.6 0.96
Cardiovascular diseases 10,257 27.5 88 26.1 221 26.2 0.60
Respiratory diseases 4,035 10.8 32 9.5 92 10.9 0.73
Gastrointestinal diseases 2,711 7.3 16 4.7 75 8.9 0.04
Genitourinary diseases 3,661 9.8 33 9.8 72 8.5 0.47
Psychiatric disorders 6,517 17.5 61 18.1 150 17.8 0.93
Endocrine/metabolic disorders 5,141 13.8 42 12.5 119 14.1 0.75
Musculoskeletal disorders 2,012 5.4 19 5.6 33 3.9 0.16

Drugs (last 2 years)
Antidementia drugs 19,950 53.5 174 51.6 416 49.3 0.05
Antipsychotics 11,770 31.6 99 29.4 245 29.1 0.21
Antidementia and antipsychotics 5,728 15.4 47 13.9 117 13.9 0.39

HDCs, highly developed countries; HMPCs, high migratory pressure countries.

Table 3
Drug prescriptions for people with dementia living in the Lazio region, by country of birth. Data refer to 2019

Italy HDCs HMPCs p
(N = 37,280) (N = 337) (N = 843)

N % N % N %

Cardiac therapies 5,242 14.0 1 0.3 104 12.2 < 0.001
Antihypertensive agents 27,923 74.8 214 63.5 532 62.7 < 0.001
Lipid-modifying agents 13,352 35.8 101 30.0 271 31.9 < 0.01
Statins 11,670 31.3 88 26.1 238 28.0 0.02
Antiplatelet agents 21,982 58.9 176 52.2 413 48.6 < 0.001
Insulin and analogs 2,472 6.6 18 5.3 59 6.9 0.58
Blood glucose-lowering drugs 5,991 16.0 43 12.8 131 15.4 0.24
Antidepressants drugs 14,533 38.9 117 34.7 299 35.2 0.03
Anxiolytics 72 0.2 0 0.0 1 0.1 0.81
Hypnotics and sedatives 80 0.2 0 0.0 3 0.4 0.65
Analgesic drugs 3,725 10.0 38 11.3 72 8.5 0.28

HDCs, highly developed countries; HMPCs, high migratory pressure countries.

for dementia [30]. In particular, native and foreign-
born participants had a similar prevalence of vascular
risk factors that have sometimes been considered
responsible for an unbalanced prevalence of dementia
in some ethnic groups [24]. Moreover, health vul-
nerability and resilience change over time and the
theoretical migrants’ health advantage may deterio-
rate with time in the host country due to multiple
socio-economic factors and individual characteristics
(e.g., educational level, working conditions, language
skills, and legal status). In addition, no data was avail-

able to pursue the hypothesis of a “salmon bias” (i.e.,
the observed tendency of migrants to return to their
origin destinations when they are in poor health or
before death) [31].

The facts and figures emerging from our analy-
sis should be relevant for healthcare professionals
and policymakers. The clinical approach and pub-
lic health response to dementia must be inclusive
for a relevant and growing number of patients with
a history of migration living in our societies. The
cultural diversity of people living with dementia
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requires using cross-cultural cognitive assessment
tools, resorting to dedicated professional figures (e.g.,
cultural mediators and professional interpreters), and
providing culturally adapted information to patients
and their caregivers [32–34]. Clinicians should be
trained in how to provide culturally competent care
and support. At the local level, it may be important to
establish relationships with migrant communities (at
least the most represented ones) to raise awareness
about dementia, how to use dedicated resources, and
the importance of prevention.

The present study has some limitations and leaves
some unanswered questions. Longitudinal studies
are needed to explore the incidence of dementia in
migrants, the role of putative risk factors, and the
health outcomes of affected individuals (e.g., mortal-
ity, hospitalization, access to emergency departments,
use and discontinuation of antidementia therapies
and antipsychotics). This is crucial to achieving a
better understanding of their risk profile and health
needs and designing tailored healthcare pathways.
Our analysis is probably not representative of the
entire population of migrants with cognitive impair-
ment living in the Lazio region. Indeed, some migrant
groups (e.g., refugees, asylum-seekers, and irregu-
lar migrants) have limited access to the healthcare
system and, thus, may not be captured by healthcare
and administrative registries. Moreover, even if resid-
ing in the region, some individuals may suffer from
unequal access to health care services and may not
be fully tracked in administrative databases. There-
fore, the number of migrants with dementia at the
regional level is likely higher than that presently doc-
umented. In addition, different figures could have
emerged in other Italian regions due to the different
structure and composition of the migrant popula-
tion at the local level [13]. Finally, the definition
of participants’ migrant status was entirely based
on their place of birth (as commonly reported in
the literature). However, this approach ignores that
some foreign-born people may have Italian language,
culture, and attitudes (for instance, those born in
neighboring European countries and former Italian
colonies like Libya and Ethiopia). In this regard, our
analysis failed to consider some determinants (e.g.,
education, socioeconomic status, social network, liv-
ing condition, lifestyle) that have a well-established
influence on the individual’s risk for dementia and the
prevalence of this condition [35, 36]. For instance,
these factors may partially explain the observed high
prevalence of dementia in younger migrants from
low- and middle-income countries.

In conclusion, this study confirms how data
routinely collected in regional healthcare and admin-
istrative databases can support the identification of
migrants living with dementia. However, it is likely
that studies based on health administrative databases
provide an underestimation of the phenomenon due to
high rates of underdiagnosis in migrants. The present
findings extend previous observations from Scandi-
navian countries, suggesting that the underdiagnosis
and undertreatment of dementia in migrants is a gen-
eral, rather than localized, issue across European
countries. It is therefore imperative to identify the
barriers that preclude migrants’ access to the diag-
nosis and treatment of dementia. It is also necessary
to investigate the risk of dementia in diverse popu-
lations to implement targeted and culturally situated
preventive policies.
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