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SUMMARY
Tuberculosis (TB) still represents one of the most important causes of death worldwide. In Italy, TB is a
relatively rare disease. This research aimed to evaluate the TB cases reported in the provincial territory of
Messina, Italy, in order to assess the contribution of the different groups of the local population.
We conducted a review of existing epidemiological data evaluating the trend of all TB notifications reported from 2001 to 2019. For the collection of the data, all the notifications were evaluated by analyzing the
local and national computerized records.
From 2001 to 2019, 475 cases of TB were notified, 67.6% in Italian citizens and 32.4% in foreigners of
which 75.3% resident and 24.7% irregularly residing (i.e., migrants landed in Messina). The incidence rate
was remarkably higher in foreigners compared to Italian citizens, with average values of 31.7 and 2.7 per
100,000 inhabitants respectively. The average age was 48.4 years in Italian citizens, 32.7 years in resident
foreigners and 19.6 years in irregularly residing foreigners.
In the epidemiology and maintenance of TB in our territory, the incidence of TB in foreigners surely
played an important role. However, the incidence in Italian citizens remained stably low for all of the period considered, showing that there seems to be no immediate danger of spreading the infection.
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INTRODUCTION
Tuberculosis (TB) remains a major cause of disease and
one of the top 10 causes of death worldwide. About a quarter of the world’s population is infected with Micobacterium tuberculosis and thus is at risk of developing TB. Since
2007, TB has been the leading cause of death from a single
infectious agent, ranking above HIV/AIDS (Bloom et al.,
2017).
In 2014-2015, all Member States of the World Health Organization (WHO) and the United Nations (UN) committed to fight and put an end to the TB epidemic. This purpose has led to the realization of a plan named “WHO’s
End TB Strategy,” unanimously adopted at the World
Health Assembly in May 2014, and to the adoption of the
UN Sustainable Development Goals (SDGs) in September
2015. Specifically, SDG Target 3.3 includes ending the TB
epidemic by 2030. This strategy defines milestones (for
2020 and 2025) and targets (for 2030 and 2035) to reduce
both TB cases and deaths. The milestones for 2020 are a
reduction of 35% in the number of TB deaths and of 20%
in the TB incidence rate (new cases per 100,000 inhabitants per year) compared to 2015. The targets for 2030 are
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a reduction of 90% and 80% respectively. Actually, most
WHO regions and many countries with high TB burden
are quite far from reaching the 2020 milestones of the End
TB Strategy (Uplekar et al., 2015; World Health Organization, 2014).
The last WHO Global TB Report (2019) shows that about
10.0 million people (range, 9.0-11.1 million) got sick from
TB in 2018, a number that has been quite stable in recent
years. Most TB cases occurred in Southeast Asia (44%),
Africa (24%) and Western Pacific (18%) WHO regions,
with smaller incidences are the Eastern Mediterranean
(8%), the Americas (3%) and Europe (3%). Globally, the
average decrease in the TB incidence rate was 1.6% per
year in the period 2000-2018, and 2.0% between 2017 and
2018. The cumulative decrease between 2015 and 2018
was only 6.3%, considerably lower than expected by the
End TB Strategy milestone of a 20% reduction between
2015 and 2020. The global reduction in the total number
of TB deaths between 2015 and 2018 was 11%, less than
one third of the End TB Strategy milestone of a 35% reduction by 2020 (World Health Organization, 2019).
The burden of the disease varies greatly among countries, from fewer than five to more than 500 new cases
per 100,000 inhabitants per year, with a global average of
about 130. The WHO European Region is well advanced
in reaching the 2020 milestones for reductions in cases
and deaths. Specifically, in 2015, TB incidence was 5.8
per 100,000 in Italy, 7.6 in Austria, 8.1 in Germany, 8.2
in France, and 7.4 in Switzerland (Tattevin et al., 2012;
Auer et al., 2018). Between 2015 and 2018, the incidence
rate decreased by 15% and the number of TB deaths de-
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creased by 24%. Globally, an estimated 1.2 million (range,
1.1-1.3 million) TB deaths among HIV-negative people (a
27% reduction from 1.7 million in 2000), and an additional 251,000 deaths (range, 223,000-281,000) among HIV
positive people (a 60% reduction from 620,000 in 2000)
occurred in 2018. TB affects people of both sexes in all
age groups, but the highest burden is in adult men, who
accounted for 57% of all cases in 2018, while adult women
accounted for 32% and children for 11%. Among all TB
cases, 8.6% were people living with HIV (European Center
for Disease Control and Prevention, 2019).
In Italy, as in many other industrialized countries, TB is
a relatively rare disease with an incidence lower than 10
cases/100,000 inhabitants, a threshold within which the
WHO defines a country as “low endemic country”. The
number of cases reported in Italy has shown a slow and
progressive decrease in incidence over time, dropping
from 9.5 cases per 100,000 inhabitants in 1995 to 6.5 cases per 100,000 in 2017. However, an increased irregular
migratory flow, mainly from countries with high TB incidence, has been documented since 2014 (i.e., from 50,000
migrants in 2013 to >150,000 in 2014-2015 and about
200,000 in 2016) (Campogiani et al., 2020). Strongly related to the increased number of migrants (i.e., people who
temporarily live in Italy without a residence permit) and
to resident foreigners, who amount to 5,144,440 (8.52%)
in Italy in 2018 (ISTAT), from 2004 to 2014 more than 50%
of the annual Italian TB notifications involved foreigners
(Scotto et al., 2017). Moreover, in recent years, numerous
warning signs have emerged, among which an increase of
up to 4 times higher TB incidence in large metropolitan
cities compared to the national rate and the number of
TB cases resistant to several drugs. The latter problem is
slowly but progressively increasing and cases of so-called
XDR-TB (extensively drug-resistant TB) have been identified in Italy, especially in foreigners, and for which the
currently available drugs are not effective (Riccardi et al.,
2019). In 2017, 66 cases of multidrug-resistant TB (MDRTb, 2.5% of the total number of notified cases) were notified, of which 5 XDR Tb; 66.2% of the MDR-TB cases
occurred in foreigners (Epicentro, 2019a).
This research aimed to study TB incidence in the provincial territory of Messina, Italy, in order to evaluate the
modification of the temporal trend of the reported cases
and to highlight the role played by the different groups
of the province’s population (on average consisting of approximately 650,000 inhabitants) in the epidemiology of
the disease.

MATERIALS AND METHODS
We conducted a review of existing epidemiological data
evaluating the trend of all the TB notifications reported
in Messina province from 2001 to 2019. The sample was
made up of three categories: Italian citizens, regularly
residing foreigners in our territory, and irregularly residing foreigners in Italy (i.e., foreigners without residence
permit, as migrants landed on our coasts following the
remarkable migratory flows that characterized our territory from 2014). In Italy, notification of TB is mandatory according to Ministerial Decree 15 December 1990
“Information system of infectious and diffusive diseases”
containing rules for the mandatory notification of infectious diseases. Specifically, the decree classifies TB in the
III group “Diseases for which particular documentation
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are required” with AIDS, Malaria, Leprosy and non-tubercular mycobacteriosis (Ministero della Salute, 1991). The
notifications are made by the local hospital or territorial
healthcare workers that enter them in the Agency’s computer platform. So, for the collection of the epidemiological data, all the notifications regarding the considered
period were evaluated by analyzing the computerized records of the Epidemiology Unit belonging to the Prevention Department of the Messina Provincial Health Agency
(i.e., ASP n. 5 of the Sicilian Region which manages health
services in the whole provincial territory). In addition to
the local registers, two national computerized systems, the
Infectious Diseases Information System (SIMIWEB) and
the Notification System of Infectious Diseases (PREMAL)
of the Italian Higher Health Institute (in Italian ISS),
where all mandatory notifications of the national territory
converge, were consulted.

Statistical analyses

All the obtained data were collected and analyzed with
Prism 4.0 software. Descriptive statistics were used to find
the percentages and the averages values with the standard deviations. The analysis of the independent variables
gender and age in the different groups was performed by
using t-test and Anova- respectively.

RESULTS
From 2001 to 2019, 475 cases of TB were notified to the
Provincial Health Agency of Messina, of which the majority (86.8%) were pulmonary cases and only 13.2% extrapulmonary infections, especially renal and bone disease. Specifically, 321 (67.6%) of notified cases occurred
in Italian citizens and 154 (32.4%) in foreigners, of which
116 (75.3%) were regularly residing in our territory and 38
(24.7%) were irregularly residing foreigners. Table 1 shows
the distribution of the reported cases in the three groups
of people.
The total incidence of TB cases in residents (both Italians
and foreigners) showed a very fluctuating trend, as shown
in Figure 1, with two important peaks in the two-year period 2010-2011 with an incidence of 5.8/100,000 inhabitants
for both years and the minimum in 2005 and 2014 with
incidences of 2.1/100,000 inhabitants and 2.0/100,000 inhabitants, respectively. In recent years, several cases were
reported in irregular residents (on the rise since 2014). In
this category of people, 38 (8.0%) TB cases were reported
from 2014 to 2018, with a peak in the three-year period
2016-2018, as shown in Table 1.
Figure 2 shows the TB incidence in both Italian citizens
and regularly residing foreigners. The figure shows that
the incidence was remarkably higher in the latter compared to Italian citizens, with average values of 31.7±20.7
and 2.7±1.0, respectively. On average, in regularly residing
foreigners the TB incidence was 13-fold higher compared
to Italian citizens. This was true especially in some years:
in 2011, 38 TB cases were reported, of which more than
half (52.6%) in regularly residing foreigners. Of these 20
cases, 7 (35%) occurred in Romanians and 7 in Filipinos.
Similarly, in 2012, of the 27 reported cases, 13 (48.1%) occurred in this group, of which 5 (38.5%) in Moroccans, 3
(23.1%) in Romanians and 3 (23.1%) in Filipinos.
The TB cases involved men for 63.8% with an average age
of 44.9±7.1 years and women for 36.2% with an average
age of 39.8±7.0 years. Figure 3 shows the significant dif-
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Figure 1 - Trend of TB incidence in the resident population of the Messina provincial territory from 2001
to 2019.

ferences in the average age of TB cases among Italian citizens, regularly and irregular residing foreigners (P<0.001).
Specifically, the average age was 48.5±6.3 years for Italian
citizens and 34.6±10.2 years for regularly and 19.6±3.4
years for irregular residing foreigners.
Concerning the socio-demographic characteristics of the
sample, the Italian citizens affected by TB were workers
(51.2%), retired (31.4%), unemployed (11.5%), and underage (<18 y/o) (5.9%). The regularly residing foreigners
affected by TB were especially from Eastern Europe in
48.1% of cases (Romania 92.3%, Russia 5.1% and Poland
2.6%), South-Eastern Asia in 25.9% of cases (Philippines
80.9%, Sri Lanka 19.1%), North Africa (17.3%), all from
Morocco, Sub-Saharan Africa (8.7%) (Nigeria 28.6%, Senegal 28.6%, Sudan 14.3%, Somalia 14.3% and Côte d’Ivoire

14.3%). 45.9% of them were workers, 25.2% unemployed,
12.6% underage (<18 y/o), 7.2% housewives, 3.6% prisoners; work status was unknown in 5.5% of cases. Among
the workers, 23.9% were house cleaners, 28.2% construction workers, 19.6% street sellers, 13% caregivers, 6.5%
agricultural day laborers, 4.4% waiters, and 4.4% traders.
Concerning irregularly residing foreigners, all the cases
came from Sub-Saharan Africa. Specifically, 49.9% were
from countries of Eastern Africa, of which 42.0% from
Eritrea, 42.0% from Somalia, 10.6% from Ethiopia and
5.4% from Sudan; 47.4% were from countries of Western
Africa, of which 44.4% from Gambia, 16.6% from Senegal,
16.6% from Nigeria, 11.2% from Guinea, 11.2% from Côte
d’Ivoire. Only 2.7% were from Central Africa (Burkina
Faso). Regarding age, as many as 44.7% of this category

Table 1 - Number and distribution of the TB cases in the three groups of people reported to the Provincial Health Agency of
Messina from 2001 to 2019.
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
Total

Total
24
28
18
17
14
29
27
31
17
38
38
27
23
16
24
29
29
27
19
475

Italian citizens (%)
19 (79.2)
26 (92.9)
15 (83.3)
14 (82.3)
14 (100)
25 (86.2)
22 (81.5)
28 (90.3)
15 (88.2)
30 (78.9)
17 (44.7)
14 (51.8)
13 (56.5)
6 (37.5)
11 (45.8)
15 (51.7)
10 (34.5)
13 (48.2)
14 (70.0)
321 (67.6)

Regularly residing foreigners (%)
5 (20.8)
2 (7.1)
3 (16.7)
3 (17.7)
0
4 (13.8)
5 (18.5)
3 (9.7)
2 (11.8)
8 (21.1)
21 (55.3)
13 (48.2)
10 (43.5)
7 (43.7)
10 (41.7)
5 (17.2)
7 (24.1)
3 (11.1)
5 (25.0)
116 (24.4)

Irregular residing foreigners (%)
0
0
0
0
0
0
0
0
0
0
0
0
0
3 (18.8)
3 (12.5)
9 (31.1)
12 (41.4)
11 (40.7)
0 (0.0)
38 (8.0)
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Figure 2 - Trend of TB incidence in Italian citizens and
regularly residing foreigners
in our territory from 2001 to
2019.

Figure 3 - Average age in
Italian citizens, regularly residing foreigners and irregularly residing foreigners.

were <18 y/o. Moreover, some outbreaks among irregular
residing foreigners occurred. Specifically, in 2016, 5 cases
occurred among Gambian and, in 2018, 4 cases among
Somali migrants.
Finally, an important issue to highlight was the lack of
MDR/XDR M. tuberculosis detection during all the studied period, a result in contrast with the above reported
statistics.

DISCUSSION
Despite the numerous and constant efforts of the international community to fight and put an end to TB, the
disease keeps killing worldwide, especially in developing
countries (Floyd et al., 2018). This epidemiological context depends on the fact that some groups of people are
at major risk of infection by TB. It was demonstrated that
people with undernutrition are 3 times more at risk than
people with a healthful and rich diet, and that in 2018

there were globally 2.3 million new TB cases attributable
to undernutrition (Feleke et al., 2019). Moreover, people
living with HIV/AIDS (PLWHA) are 19 times more likely
to develop active TB (see TB and HIV section below) compared to HIV uninfected people (Kwan et al., 2011). Finally, alcohol use disorder and tobacco smoking increase the
risk of TB by a factor of 3.3 and 1.6, respectively. In 2018,
0.83 million new TB cases worldwide were attributable to
alcohol use disorder and 0.86 million were attributable to
smoking (Amere et al., 2018; Simou et al., 2018).
From 2001/01/01 to 2019/12/31 the resident population of
the Messina province decreased by 5.4%, from 662,450 to
626,876 in the two years, respectively. Conversely, regularly residing foreigners increased from 9,312 in 2003 to
29,627 (4.7% of the entire resident population) in 2019
with a percentage increase of 68.6%. Despite the increase,
it is useful to underline that the proportion of foreigners
residing in our province is significantly lower than the
national average (4.7 vs 8.5%). Regarding nationalities,
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Romanians are in first place with 25.9%, followed by Sri
Lankans (15.2%), Moroccans (11.9%) and Filipinos (8.4%)
(DemoIstat, 2019). About a quarter of the resident population (37.1%) lives in Messina. The territory is still endemic for some infectious diseases, such as brucellosis and
measles, with numerous cases and outbreaks reported in
recent years (Facciolà et al., 2018; Palamara et al., 2018),
but, concerning TB, the provincial incidence was lower
than the national one. Specifically, the reported local incidence in 2017 was 2.6/100,000 inhabitants (only residents,
both Italians and foreigners) compared to 6.5/100,000 inhabitants reported in the same year at the national level.
Probably, in Sicily, favorable climatic factors, the positive
influence of the Mediterranean diet and the lower presence of some risk factors, such as lower alcohol consumption (Epicentro, 2020) and the rate of HIV infection (Ministero della Salute, 2018; Facciolà et al., 2020) compared to
the rest of the national territory, help to keep TB incidence
low. However, our study shows that TB was present in our
territory for all of the considered period with a fluctuating trend characterized by peaks, with a higher number of
notified cases (38) in the two-year period 2010-2011, and
valleys, with a lower number of notified cases (14) in 2005.
Moreover, the incidence was remarkably higher in foreigners than in Italians (incidence ratio 31.7±20.7 vs 2.7±1.0).
This result is consistent with studies showing that, in Italy,
TB in foreigners is associated with a greater risk of both
hospitalization and mortality (Baglio, 2015; Pacelli et al.,
2019; Cacciani et al., 2019). However, the lower presence of
foreigners in our province keeps the overall incidence low
and therefore the contribution of foreigners to the total
number of notified cases is proportionately lower (32.4 vs
67.6%). The lack of MDR/XDR M. tuberculosis detection in
2001-2019 in our sample is also attributable to this feature
of Messina province. As reported above, drug-resistant TB
occurs mainly in foreigners, increases slowly and progressively, and only 2.5% of the total number of notified cases
in Italy in 2017 was formed by MDR/XDR-TB.
In Europe, foreigners seem to have a greater risk of developing active TB from a latent form contracted in their
countries of origin (generally at high TB incidence) due to
the marginal conditions to which they are often exposed
in the host country. Since migratory flows are mainly directed to countries that offer more economic opportunities, this could partially explain the North-South gradient
observed when examining the incidence ratios reported by
Tattevin et al. (2012) and by Auer et al. (2018). Improved
access to treatments and better living conditions can represent a crucial prevention strategy. The two higher peaks
occurred in years in which there was a larger number of
cases in regularly residing foreigners (coming especially
from Romania and the Philippines). Indeed, Romania has
always been one of the most affected European countries,
with a high number of reported cases from the early 2000s
and an important peak in 2002 during which an incidence
of 142 cases/100,000 was reported (NiTu et al., 2017; Golli
et al., 2019). At the same time, the Philippines is one of the
most affected countries, reporting 6% of all cases worldwide, with an incidence in 2018 of 554 cases/100,000,
and resulting in sixth place on the world list of the last
WHO report on the global burden of TB (World Health
Organization, 2019). Concerning Romanians, the result is
probably consequential to the migration of many people
in working age (especially women) from Romania to Italy
that occurred some years after the entrance of the country

in the European Union in 2007. Probably, people affected
from a latent TB infection developed an active form over
time, due to new living conditions. Similarly, Filipinos
are numerous in our territory, representing, as reported
above, the fourth largest foreign community regularly residing in our province. Both foreign groups generally do
manual works as they are, for the most part, caregivers,
cleaners, waiters, porters, etc., jobs notoriously strenuous
and underpaid that can generate unhealthy living conditions such as poverty and overcrowding, responsible for
possible evolution of a latent TB infection.
The average age of the reported cases was quite different
in the groups because, in the Italian one, the cases had a
higher age than that of regularly or irregularly residing
foreigners. Probably, this result occurred because among
Italians the most important factors playing a role in the onset of an active infection is old age, characterized by the
natural phenomenon of the immunosenescence. Moreover,
the elderly often have numerous comorbidities and do multiple therapies that can weaken their immune responses.
Probably, the cases of TB reported in the Italian group are
the result of a reactivation of an old infection contracted
when young, at a time in which the incidence of TB was
much higher compared to the current one. Therefore, this
finding shows a low circulation of the pathogen among the
local population. Conversely, regularly residing foreigners
move to our country at a young age to find a job. Therefore, as demonstrated by national statistics, the majority of
the foreign population has an average age lower (35 years)
than that of the Italian population (46 years) (Epicentro,
2019b). Indeed, in our territory, in 2019 half (51%) of the all
regularly residing foreigners had an age ranging between
20 and 45 while the Italian citizens of the same age group
accounted for the 28.8% (DemoIstat, 2019). Moreover, we
have previously emphasized how the majority of the regularly residing foreigners in our territory are from countries
at high incidence of TB. These are surely the causes of the
lower reported average age of TB in the foreigner group.
After the peaks of 2010-2011, we observed a general decrease in TB incidence until 2014, when there was a novel
important increase consequent to the cases reported in irregular residing foreigners (i.e., migrants who landed on
our coasts starting that year). Specifically, in the five-year
period 2014-2018, 108 landings occurred, 17 (15.7%) in
2014, 27 (25.0%) in 2015, 35 (32.5%) in 2016, 14 (13.0%)
in 2017 and 15 (13.8%) in 2018, for a total of 38,608 individuals who landed in our city (Facciolà et al., 2020).
This event greatly affected the notification rate of TB cases, especially in the period 2016-2018, when 32 cases were
reported in this group of people. Previous studies have
shown that the TB cases observed in migrants generally
occur due to one of three main reasons:
1) migrants already have an active TB infection on their
arrival, or
2) they have a latent TB infection that reactivates after
the arrival due to inadequate living conditions, or
3) they acquire the infection from the host population
through local transmission (Pareek et al., 2016).
However, studies have shown that transmission is generally low in low-incidence countries and transmission
from irregular foreigners to the host population is often
modest (Lönnroth et al., 2017). Indeed, even in the years
immediately following, the incidence in the resident population remains stably low, showing that there seems to
be no immediate danger of spreading the infection. In our
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study, irregular foreigners registered the lowest average
age because young and very young people represented the
majority of landings on our coasts. In 2019, we did not
observe any TB cases in irregular foreigners, following the
decrease of landings registered in our territory.

CONCLUSION
Our study demonstrates that despite the fact that TB has
always been present in our territory during the last two
decades, the incidence was lower than that reported in Italy, confirming that TB is not a big problem for our public
health, unlike other infectious diseases. In the epidemiology and maintenance of TB in our territory, foreigners
(both regularly and irregularly residing foreigners) have
surely played an important role in the incidence, especially in the last decade. This result is confirmed by the much
higher incidence reported in this group compared to that
reported in Italian citizens during the entire period. Social
inequalities, such as the prevalence of hard and underpaid
work and worse living conditions, most present among
foreigners, surely contributed to this picture promoting
the development of a latent TB infection, the majority of
foreigners suffering from TB coming from countries characterized by a high TB incidence. Many TB cases were reported in foreigners during the period of the migrant landings, explaining why the local population often considered
this group a danger for local public health. However, the
incidence in Italian citizens remained stably low for all the
considered period, showing that the possibility of transmitting TB to local people is very rare.
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