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Background: Respiratory allergy is influenced and determined by genetic and environmental factors. Migration is a good
model to indirectly evaluate the possible influence of environment.

Objective: To assess the clinical characteristics of respiratory allergy in immigrants to Italy, in comparison with the Italian
population.

Methods: The clinical/demographic data of those immigrants stably living in Italy and referred for the first time to allergy
services for respiratory allergy were collected in a multicenter survey. All the patients underwent a standard diagnostic workup.
A matched Italian population was also examined.

Results: Six hundred ninety-eight immigrants and 859 Italians had at least one positive skin test and were analyzed. Most of
the patients were referred to the allergy units by their general practitioners. In those patients, the demographic characteristics were
not different, except for family size. Immigrants had less family history of atopy. Only 16% had a clinical history of allergy
before migration. The time elapsed between migration and onset of symptoms was 5.3 � 3.1 years, with a minimum of 0.5 and
a maximum of 7 years. A higher rate of monosensitization was seen among immigrants, and the severity of their asthma/rhinitis
was greater than in Italians. No difference was seen in the pattern of sensitizations.

Conclusion: In this population of immigrants, environmental factors play a relevant role in the onset of respiratory allergies.
Ann Allergy Asthma Immunol. 2011;106:407–411.

INTRODUCTION
Respiratory allergy (namely, allergic asthma and allergic
rhinitis) is the most common clinical presentation of the
“atopic status,” which is characterized by an ongoing produc-
tion of specific IgE toward ubiquitous and usually non-
noxious substances. The atopic status is, in turn, the result of
a complex interaction among genetic and environmental fac-
tors.1,2 These latter include feeding, infections, gastrointesti-
nal flora, and exposure to allergens.3–6 All of the mentioned
factors can influence the development of allergy, but the
relative weight of each of them, taken separately, is not

known. In general, the “westernization” of lifestyle, with
more vaccinations, less infections, consumption of sterile
foods, and better medical care, could be responsible for the
increase in prevalence of allergic disorders. This is encom-
passed under the definition of “hygiene hypothesis.”7 The
hygiene hypothesis, in fact, can explain at least in part8 the
rising prevalence of allergy in both adults and children. This
can be more easily observed in immigrants, who undergo a
sudden and radical change in their environment and life-
style.9,10 Thus, immigrants can be regarded as an interesting
epidemiological model to demonstrate the overall influence
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of the environment itself on the development of respiratory
allergic disorders.

During the last 15 years, Italy has undergone a large
immigration influx, because of the presence of numerous
factories and farms, offering the opportunity for stable em-
ployment. In 2008, an estimated 4 million immigrants lived
stably in Italy, approximately 14% of the total population.11

The immigrants are not uniformly distributed over the terri-
tory, with the industrialized areas in the north of the country
accounting for more than 60% of stably living immigrants.
Based on this background, we attempted to assess whether
clinical differences between the immigrants to Italy and the
native population exist, such as a more recent onset of sen-
sitization in immigrants, or a difference in atopic background.
We performed a large cross-sectional survey of immigrants
with a matched Italian population used for comparison.

METHODS

Population and Data Collection
Twenty-one allergy units, distributed over the Italian terri-
tory, and located in areas with high migration pressure, were
recruited. Physicians were asked to collect the data from 40 to
50 consecutive adult immigrants seen for the first time be-
tween January 2009 and June 2009 and suffering from respi-
ratory allergy symptoms (rhinitis or asthma). Patients who
came spontaneously, or who were referred by an emergency
care unit after an acute episode, or referred by their general
practitioner (GP) were included. Only those subjects stably
living in Italy, that is, residing in the areas surrounding the
allergy units, having residence permission, and being assisted
by the National Healthcare System were considered. Those
patients seen for follow-up visits (ie, not the first visit) were
excluded. Those inclusion criteria also applied to the control
population of Italian patients. The data recorded in a standard
database were demographics, date of immigration, region of
origin, family history (allergic diseases in one/both parents),
previous symptoms of asthma/rhinitis, onset of actual symp-
toms, time elapsed from migration, history of adverse reac-
tions to food or drugs or atopic dermatitis, and results of skin
tests. When needed, an interpreter helped in collecting the
clinical history. The countries of origin were grouped for
convenience into four macro-regions (Asian-Pacific, Africa,
Latin America, and Eastern Europe). The diagnostic workup
was standard and included clinical history, examination, al-
lergy skin prick tests (or CAP-RAST), and pulmonary func-
tion tests. Rhinitis was diagnosed according to Allergic Rhi-
nitis and its Impact on Asthma (ARIA) guidelines12 and
defined as allergic if one or more of the skin prick test results
were positive. It was graded as intermittent/persistent, or
mild/moderate-severe. Asthma was diagnosed according to
Global INitiative on Asthma (GINA),13 and the diagnosis was
confirmed, when required, by pulmonary function tests with
either reversibility assessment or methacholine challenge.
The tests were performed with computerized spirometers,

always according to current recommendations.14 The extracts w

408
sed for skin tests were only 2 across the centers (ALK
bellò, Lainate, Italy, or Stallergenes, Milan, Italy). The
anel included those allergens commonly responsible for
espiratory symptoms in Italy: grasses, Parietaria, birch, ol-
ve, hazelnut, dust mites, ragweed, Blattella germanica, Al-
ernaria, and cat and dog dander. Skin tests with food aller-
ens were carried out only in the presence of a suggestive
linical history. These tests were carried out and read accord-
ng to European recommendations.15 All the involved centers
otified their Ethics Committees of the study. According to
he Italian law, no formal approval is required for observa-
ional studies.

tatistical Analysis
he frequency of characteristics, such as sex ratio, family
ize, and monosensitization, were analyzed using the �2 test.

ean values have been compared by the Mann-Whitney test
or independent samples. The association between duration of
ymptoms and duration of migration was estimated by a
inear regression analysis.16 The probability levels were com-
uted using a complete randomization method (permutation
r exact test; Pexact), or by a Monte Carlo simulation based on
10.000 sampled table (PMonte Carlo)17 when computation was

ot possible. The type I error (�) has been set at the 0.01
evel. The means (age, symptom duration, and so forth) have
een reported with the standard error of mean (� SEM). All
tatistical analyses were computed using the Statistical Pack-
ge for Social Sciences ver. 17.01 for Windows (SPSS Inc,
hicago, Illinois).

esults
omplete medical records were obtained for 802 immigrants

42% male; mean age, 34.4 � 10.7 years) and 960 Italian
atients (47% male; mean age 35.0 � 15.2 years). The
acro-regions of origin of the immigrants were distributed as

ollows: Africa 28%, Eastern Europe 29%, Asia 15%, and
atin America 28%. Most patients (approximately 80%) were

eferred to the allergy units by their GPs. The remaining came
pontaneously or were sent by other specialists or after an
mergency care visit for acute symptoms. Only those patients
ith at least one positive skin prick test (that is, allergic
atients) were considered for the subsequent analysis. Thus,
98 immigrants (87%) and 859 (89.4%) Italians were ana-
yzed. The demographic characteristics of the 2 groups of
llergic subjects were not different, except for the family size,
nd for a slightly but significantly higher prevalence of fe-
ales in the Italian population (Table 1).
Concerning the medical history of atopic diseases, a sig-

ificantly lower prevalence of positive family history was
ound in immigrants than in the Italian population. A signif-
cant difference also was seen in the rate of previous adverse
eactions to foods/drugs and of atopic eczema, which were
ore frequent (P � .001) in the Italian population than in

mmigrants (Table 2). Rhinitis was diagnosed in almost all
atients, with no difference between immigrants and Italians,

hereas asthma was less frequent in Italians (P � .004). The
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distribution of severity of rhinitis and asthma was also dif-
ferent between Italian patients and immigrants, with the im-
migrant group demonstrating a greater prevalence of more
severe asthma and rhinitis (P � .002 for both asthma and

Table 1. Demographic Characteristics of the Allergic Patients

Immigrants
(n � 698)

Italian
population
(n � 859) P

N % N %

Male 302 43 414 48 �2 � 5.8
P � .016

Mean age � SD 34.0 � 10.1 34.2 � 13.8 T � �0.4
P � .7

Age range, years 18–67 18–64 —
Sent from �2 � 9.5

GP 550 79 687 80 P � .08
Emergency

Dept
4 0.6 4 0.4

Other
specialists

59 8.4 44 5

Spontaneous 84 12 124 14.6
Family size �2 � 147.3

1–2 119 17 141 16.4 P � .0001
3–4 351 50 632 74
5–6 191 27 81 9
�6 47 6 5 0.6

Smoking habit �2 � 8.3
Never 440 63 593 69 P � .1
Ex 77 11 78 9
Current 181 26 188 22

Table 2. Medical History of Atopic Diseases and Clinical
Characteristics of the Allergic Patients

Immigrants
(n � 698)

Italian
population
(n � 859) P

N % N %

Family history of
atopy

�2 � 110

No 507 73 401 46 P � .0001
1 Parent 173 24 384 45
Both parents 18 3 74 9
History of food

allergy
73 11 127 15 �2 � 6.4

P � .012
History of drug

reactions
26 4 76 9 �2 � 17.6

P � .0001
History of

eczema
52 7.4 121 14 �2 � 17.7

P � .0001
Diagnosis of

rhinitis
651 93 812 95 �2 � 4.5

P � .41
Diagnosis of

asthma
383 55 408 47 �2 � 8.3

P � .004
Monosensitized 275 39 235 27 �2 � 26.6
P � .0001
a

VOLUME 106, MAY, 2011
hinitis), as shown in Figure 1. Only 116 of the immigrants
eported the presence of asthma or rhinitis before their arrival
n Italy. In other words, in 83% of the immigrants, the
ymptoms appeared invariably only after immigration.

The rate of monosensitized subjects was higher in immi-
rants than in Italians (39% vs 27%; (P � .001) (Table 2).
mong monosensitized subjects, house dust mite, grasses,
arietaria, and birch were the most common positive aller-
ens, and the pattern of sensitization was overall similar in
talians and immigrants. Nonetheless, sensitization to Alter-
aria and ragweed was significantly more common in Italians
han in immigrants (4.8% vs 0.7% and 8.6% vs 2.9%, respec-
ively) (Fig 2). The pattern of skin sensitizations was also
imilar in the polysensitized subjects of the two populations
Fig 3), with the exception of cypress, which was more
requently positive in the Italians (37.8% vs 13.4%, P � .01).

Figure 1. Frequency distribution of the severity of rhinitis (according to
RIA) and asthma (according to GINA).

Figure 2. Percentage of subjects with skin prick test positivity to each

llergen within the monosensitized Italians and immigrants.

409
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Cockroach (Blattella germanica) sensitization (always in as-
sociation with other sensitizations) was found in 3.3% of
immigrants and 2.5% of Italians. Overall, the immigrants
without a previous history of respiratory allergy appeared to
be sensitized to local allergens. For instance, 80% of the subjects
sensitized to birch pollen came from areas where birch is not
present. The same happened for 74% of the ragweed-sensitized
and for 70% of the Parietaria-sensitized subjects.

The 582 immigrants with no clinical history of asthma or
rhinitis before migration had a mean duration of habitation in
Italy of 9.5 � 5 years, and the time elapsed from the appear-
ance of symptoms was 5.3 � 3.1 years (range, 0.5–7). This
duration of symptoms is significantly shorter than that of the
native population (9.9 � 6.7 years; P � .001). Conversely, in
the 116 immigrants with a positive clinical history before
migration, the duration of symptoms was not different from
that of the Italian population (10.4 � 7.1 vs 9.9 � 6.7 years;
P � .21). In addition, a significant positive association was
seen between the time elapsed from immigration and the
duration of symptoms (R2 � 0.384, P � .001) (Fig 4). No
difference in the distribution of family history, clinical his-
tory, clinical presentation, and allergen sensitization among
the four macroregions of origin of the immigrants could be
detected.

DISCUSSION
Immigrants represent a special population, because they un-
dergo a sudden and usually long-lasting change in lifestyle/
environment. Thus they can be regarded as a natural epide-
miological model to indirectly assess environment/lifestyle
influences on diseases.18 In general, the immigrant popula-
tions differ from the local populations as far as asthma is
concerned. For instance, the European Community Respira-
tory Health Survey showed that the prevalence of asthma is,
on average, greater in migrants than in resident people,19

although it is lower in immigrant children.20 Also, some
previous cross-sectional surveys, performed in limited geo-

Figure 3. Percentage of subjects with skin prick test positivity to each
allergen within the polysensitized Italians and immigrants.
graphical Italian regions, showed that a positive clinical his- d

410
ory for respiratory allergy was present in only less than 20%
f migrants vs more than 65% in Italians, and that the allergic
isease appeared after a latency of some years after migra-
ion.21–23 Based on those previous observations, we extended
he survey to the whole Italian territory, to have a large
opulation of immigrants to compare with the Italian popu-
ation. Several interesting results concerning the characteris-
ic of respiratory allergy emerged from our study. First, the
ate of positive family history is lower as compared with the
eneral population, and in 85% of immigrants, the symptoms
ppeared only some years after the immigration, the mean
ime being 5.3 � 3.1 years, with a direct relationship between
he duration of staying and the onset of symptoms. This is in
greement with previously reported observations: in the study
y Tedeschi et al,22 the average interval between immigration
o Milan and onset of allergy was 4 years 7 months, and in our
revious study on immigrants in the town of Brescia the time
as 5 years 2 months.23 Second, the percentage of monosen-

itized subjects was greater in immigrants than in Italians.
his would be in agreement with the observation that the
umber of sensitizations tends to increase with time.24 An-
ther intriguing observation was that the distribution of sen-
itizations was overall not different between immigrants and
ocal population. In particular, in immigrants a relevant rate
f sensitization to local allergens, such as Parietaria or birch
ollen, which are not present in most of the regions of origin,
as found. In this regard, the observation that individuals be-

ome sensitized to local allergens was reported more than 50
ears ago.25 Concerning cockroach, a nontypical Italian aller-
en,26 which is an important cause of allergy in South America,
s well as in Asia,27,28 its presence as a sensitizing allergen was
ow in both immigrants and Italians. Third, the severity of
hinitis or asthma symptoms was, on average, greater in immi-
rants than in the local population. In this regard, the treatment
s not expected to be a confounding variable, because the level
f therapy was similar in both groups.

Figure 4. Correlation between the duration of staying in Italy and the

uration of symptoms. Each circle may represent more than 1 patient.
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Some information biases (eg, underreporting of clinical
history or family history) may have occurred, although the
data collection was accurate at the best, and validated ques-
tionnaires were used. On the contrary, an overreporting, if
any, would not have affected the results.

Taken together, the findings of our study suggest that
environmental factors are relevant in favoring allergic sensi-
tization in immigrants. Some of these factors, as analyzed by
von Hertzen and Haahtela,4 are part of the hygiene hypothe-
sis, and include changes in indigenous microbiota, reduced
exposure to parasites/endotoxins, and increased use of anti-
biotics. This may result in immunological changes such as
reduced expression of Toll-like receptors and reduced stim-
ulation of regulatory T cells. Also, the exposure to allergens,
either new or ubiquitous, intervene in this process. Con-
versely, genetic factors still may play a fundamental role in
dictating which individuals will become atopic within a pop-
ulation, when the whole population is moving to a western
lifestyle. The hygiene hypothesis, which applies mainly to the
early years of life, cannot fully explain the development of
atopy, because our population of immigrants developed their
sensitization in adulthood.29

In summary, in the considered population of immigrants, the
clinical characteristics of respiratory allergy are partially differ-
ent from those of the local population, and the disease seems to
develop ex novo a few years after coming to Italy. Our data
support an epigenetic30,31 nature of respiratory allergy and indi-
rectly suggest that the environment may sometimes overtake the
genetic background (familiarity), or better actively interact with
it in the development of allergic diseases.
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