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Health systems and investigators worldwide have been asking themselves for many 
years whether the prevalence of atopic illnesses has been increasing continuously. 
It is mandatory to consider studies using comparable methods to validate these 
results.

The Aberdeen study considered the presence of asthma diagnosis, wheezing, 
eczema, and rhinitis between the decades of 1960 and 1990, showing a significant 
increase in all of them, not attributable to a diagnosis fashion but to a truly change 
in prevalence, using the same methodology in two time points in 25 years [1]. In 
this population and throughout these years, the proportion of wheezing increased 
from 10% to almost double, diagnosis of asthma from 4% to 10%, rhinitis from 3% 
to almost four times, and eczema from 5% to more than double. All these variables 
increased particularly noticeable in boys.

Is the Prevalence of Asthma Continuously Increasing?

In Finnish young men, the incremental tendency of asthma diagnosis remained 
from 0.29% in 1966 to 1.79% in 1989. The possibility of confounding factors in the 
diagnosing is improbable, as the exemption of military service due to incapacitating 
asthma was correlated with the increase reported [2].

In another wider evaluation in the UK, from 1955 to 2004, several indicators of 
asthma such as primary care, prescriptions, hospitalizations, and mortality evi-
denced an increase until the 1990s, where the curve flattened and even decreased [3]. 
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The opposing evolution of these effects compared to the sale of inhaled corticoster-
oids (ICS) is one explanation, since the recognition of the inflammatory component 
of asthma began in the 1980s.

However, also in the UK, an evaluation of prevalence in schoolchildren between 
1991 and 2002 showed a significant increase in wheezing in the past 12 months, in 
severe speech-limiting episodes and night waking, but non-significant increase in 
medical visit because of wheezing. Here again, this last finding could be explained 
by the significant increase in steroids prophylactic treatment reported in this popu-
lation [4]. This explanation will be reconsidered ahead.

Another trend study also evidenced a significant increase from 1990 to 2003 in 
doctor-diagnosed asthma, more evident in females (7.3–14.6%) than in males 
(7.8–9.4%), in all age groups but larger in people aged 55 and older [5].

Is It the Same in Low- and Medium-Income Countries (LMIC) 
in the Planet?

Some years ago, Faniran et al. [6] compared the prevalence of asthma and atopy in 
children between an affluent versus a non-affluent country, having a smaller preva-
lence of wheeze and persistent cough in Nigeria when compared to Australia 
(10.2% and 5.1% compared to 21.9% and 9.6%, respectively).

Anyway, a recent report from Aït-Khaled et al. [7] evidenced a wide range of 
atopic disorders prevalent all over Africa, not only with the highest presence of 
current asthma in urban areas with higher standard of living (concordant with the 
hygiene hypothesis) but also with a representative prevalence in endemic parasite 
and tuberculosis zones (opposed to the hygiene hypothesis).

In Latin America, protective factors to avoid having asthma seem not to play a 
role, and the non-allergic factors like pollution are not conditioning a higher preva-
lence of respiratory symptoms. However, this prevalence is similar to industrialized 
countries [8]. In a recent survey of rural Asian children, 16.1% of wheezing preva-
lence in the past 12 months was found, not different from other developing regions 
of the planet [9].

The former reports, the International Study of Allergy and Asthma in Children 
(ISAAC), utilized the same methodology of evaluation, having strength enough to 
make conclusions and to compare different cultures and latitudes.

However, scarce tendency data are available from LMIC since the possibility of 
having these tools for evaluation has become recently available. An example is the 
ISAAC Phases I and III in comparison with Brazil, where nocturnal cough and 
wheezing slightly but significantly diminished [10]; however, the generalization of 
these results is improbable when considering previous references.

Taken all together, we could conclude that globally, the prevalence of asthma is 
high and still demonstrates a slight increasing tendency, even though there is a 
lessening of differences.
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What Is the Scenario of the Rest of Atopic Diseases?

Other than analyzing asthma, a European study (SCARPOL) that was conducted 
four times between 1992 and 2001, revealed evidence of stabilizing asthma and hay 
fever, but with a predominant increase in atopic eczema in girls that was stable in 
boys [11].

The same tendency was found in the Aberdeen evaluation when considered up 
to 2004 [12]. There, the three atopic illnesses demonstrated a stable prevalence that 
was a pattern in the past 10 years, with a continuous increase present in girls that 
makes no sex difference at the end (Fig. 1). As in the former study, when evaluating 
eczema, females were more prevalent.

However, an Italian evaluation demonstrated an increasing trend from 1994 to 
2002 in wheezing, allergic rhinoconjunctivitis and atopic eczema in both 6- to 
7-year-old and 13- to 14-year-old populations, except for wheezing in the last group 
(Fig. 2) [13].

A global time trend analysis of prevalence in rhinoconjunctivitis symptoms evi-
denced yet again a smooth increase, being more evident in LMIC and in the older 
age group, suggesting that environmental influences in the development of allergy 
may not be limited to early childhood [14].

Related to these asseverations, a recent evaluation in the tendency of aeroaller-
gen sensitization for 25 years (from 1976–1977 to 1999–2001) evidenced a signifi-
cant increase in the prevalence of sensitivity as well as in the mean age of allergic 
patients [15].

Fig. 1 Sex-specific prevalence rate for asthma reported by year of survey. (From [12], with 
permission.)
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Again, ISAAC is the option to have a global vision. A recent publication of a 
worldwide comparison of two phases in 6- to 7-year-old and 13- to 14-year-old 
populations, using the same methodology both times with a mean of 7 years of dif-
ference, allowed to evidence several projections of concern [16]: (a) In 6- to 7-year-
old, an incremental tendency in asthma, rhinoconjunctivitis, and eczema was 
observed in Asia-Pacific, India, North America, Eastern Mediterranean, and 
Western Europe. (b) In 13- to 14-year-old, this augmentation was evidenced in 
Africa, Asia-Pacific, India, Latin America, and Northern and Eastern Europe. (c) In 
asthma at 6- to 7-year-old, more centers reported increase of prevalence, while in 
the 13- to 14-year-old group, almost equal centers reported up and down tendency. 
Those having larger prevalence in the first phase tend to have a decrease in the third 
phase and vice versa. (d) For allergic rhinoconjunctivitis, most centers at both ages 

Fig. 2 Changes (delta) and 95% confidence interval in prevalence of wheezing, atopic rhinocon-
junctivitis, and atopic eczema in the past 12 months, reported by parents of children 6–7 years of 
age (left) and by adolescents 13–14 years of age (right) in six areas of Italy. (From [13], with 
permission.)



Is the Prevalence of Allergy Continuously Increasing? 21

reported an incremental variation between phases. (e) For atopic eczema, the 6- to 
7-year-old participants showed increased tendency in average, while in the 13- to 
14-year-old samples, such tendency was not that evident. (f) Taking all disorders 
together, the younger group had an increase from 0.8% to 1%, and the older one 
from 1.1% to 1.2%.

We can then preliminarily conclude that globally, there is still a growing preva-
lence of atopic disorders, predominantly in developing regions of the planet. 

Let us analyze the risk factors that could help to explain 
these phenomena: 

Sex

In childhood, male sex has been considered to be a risk factor for having atopic 
diseases and asthma. Some years ago, this predominance was partially explained by 
an increased sensitivity to inhalant allergens [17]. However, we mentioned earlier 
that the increasing prevalence among girls equalized the male to female ratio 
recently, even being more prevalent when considering eczema [11, 12].

By the age of 11, male sex is still stronger when considering current wheez-
ing [18]. As the age of the sample evaluated increases, the predominance 
reverses. In a cohort evaluation, male in childhood declined by adolescence and 
early adulthood, considering female sex as one of the major risk factors for 
having asthma [19]. It was also a predictive factor for persistence of asthma 
symptoms from childhood [20], but this conclusion needs to be reinforced in 
larger populations because the odds obtained revealed evidence of a wide con-
fidence interval.

Not only the former but also allergic rhinitis shows similar transition from male in 
childhood to female in adolescence. Having those repeated observations reinforced 
by evaluations in large population samples, the fact that estrogen has pro-inflamma-
tory and testosterone anti-inflammatory effects could explain this trend [21, 22].

Diet

Recently, Garcia-Marcos et al. [23] evaluated the relationship of the Mediterranean 
diet (vegetables, pulses, cereals, potatoes, pasta, and rice) with asthma and rhinoc-
onjunctivitis in more than 20,000 children, adjusting for exercise and obesity, find-
ing its protective effect against current severe asthma in girls. Also, seafood and 
fruit were protective against having rhinoconjunctivitis.

In the same direction, Wickens et al. [24] corroborated that fast food intake was 
related with asthma symptoms in a frequency-dependent manner. Takeaway con-
sumption greater than once a week showed an increased (although not significant) 
bronchial hyper-responsiveness, but had no effect on atopy.
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Not only animal fat consumption was implicated as a risk factor for atopic 
diseases expressions. Vegetable oils contain linoleic acid, an Omega 6 poly-
unsaturated fatty acid (PUFA) precursor of arachidonic acid and consequently of 
eicosanoid metabolites, promoting the Th2 imbalance while decreasing interferon 
g (IFNg); omega 3 PUFA found in fish oil inhibits PGE2 formation, modulating 
the production of immunoglobulin E (IgE) indirectly [25]. However, the clinical 
relevance of adding fish oil in pregnancy diet demonstrated just a decrease in the 
severity of eczema in infants at high risk of atopy [26].

Feeding habits in the UK over the last decades, where atopic expressions grew, 
evidenced diminished saturated fat consumption [27]. This growing could then be 
attributed to a reduction of antioxidants in the diet, since only the fatty acids 
deregulations could oversimplify the frame. Anyway, more studies are needed in 
this field as interventional strategies have been disappointing as of date.

Could Diet Effect Be Related to Overweight?

As atopy, asthma, and obesity increased in the last decades, it was reasonable to 
speculate that maybe they are linked. When evaluating the effect of the Mediterranean 
diet [23], it was reported that obesity was a risk factor for current severe asthma in 
girls. A practical measurement of total body fat is the estimation of body mass 
index (BMI)–weight/height ratio [28].

However, controversies about the relationship of BMI with the presence of atopy 
and asthma is shown by a report from Australia [29], which states that increased 
BMI was a risk factor for cough, ever wheezing and atopy (predominantly in girls), 
but not for diagnosed asthma or bronchial hyper-responsiveness. Without these last 
two conditions, it is difficult to be conclusive, as gastro-esophageal reflux, sleep 
disorders, being unfit, or altered mechanical ventilation could explain symptoms, 
and all are associated with overweight.

So some meta-analysis was required to elucidate the real impact of overweight 
in the incidence of asthma, and 1 with a sample larger than 300,000, evidenced a 
dose–response increasing odds for incident asthma: odds ratio (OR) 1.38 for nor-
mal versus overweight comparison, and OR 1.92 for obesity; none of them was 
affected by sex [30]. These odds have a huge impact on populations like the USA, 
where more than 60% of adults are overweight/obese, and in consequence at risk 
of developing asthma.

Also considering a meta-analysis in children, the same evidence was reported. 
The relative risk (RR) of high birth weight on developing asthma later was RR = 1.2 
(95% confidence interval (CI) 1.1–1.3), while the effect of overweight in middle 
childhood was RR = 1.5 (95% CI 1.2–1.8) [31]. Misclassification, diagnostic 
bias, and individual confounders are always doubts emerging from meta-analysis; 
however, the results from an enormous cohort study, from childhood to adulthood, 
are the only possibility to corroborate or contradict this evidence.
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What About Environmental Pollution and Work Exposure?

The effects of air pollution have been described some years ago as significantly 
harmful in children with elevated IgE and bronchial hyper-responsiveness. Airborne 
particulate of a size of less than 10 μm (PM10), sulfur dioxide, black smoke, and 
nitrogen dioxide provoked lower airways symptoms in these patients (wheezing 
and dyspnea), as well as a decrease in peak expiratory flow greater than 10% while 
particulate amounts increased [32].

PM10, nitrogen dioxide, and carbon monoxide showed a considerable correlation 
with emergency assistance in children, but not in adults [33]. In children under 5 
years, peak carbon monoxide level was predictive of hospitalization because of 
asthma attack [34].

Going from an epidemiological to a bio-immunological approach, one of the 
risk factors that could explain the increasing prevalence of atopic diseases in 
industrialized countries has been the exposure to diesel exhaust particles, recog-
nized as enhancer of IgE-dependent allergic inflammation, and the consequent 
symptoms of asthma and rhinitis [35]. Once again, a recent revision cannot be 
conclusive in considering these particles as a significant risk factor for having 
atopic diseases [36].

About indoor pollution, there is no doubt that tobacco smoke constitutes the key 
factor to be considered, since it has been implicated in the development of asthma 
in children and non-smoking adults exposed [37]. About those smoking actively, 
the RR for incidental asthma was reported as high as 3.9 (95% CI 1.7–8.5) [38].

Work Exposure

With an obvious gap in concentration, some same outdoor pollutants could be 
found at working places. But time and dose exposure could promote the starting of 
irritant asthma, like sulfite mill workers in whom sulfur dioxide established a risk 
of four to six times greater for new-onset medical-diagnosed asthma [39]. Not only 
pollutants are capable of inducing asthma, instruments and surface cleaners, adhe-
sives and latex particles have been implicated in that process within healthcare 
workers [40]. The list of demonstrated provoking agents, as well as mechanism 
involved, goes beyond the present analysis.

What About Infections and the Hygiene Hypothesis?

In 1989, Strachan [41] proposed that allergic diseases could be prevented by infec-
tions in early childhood, and the transmission of them by unhygienic contact with 
older siblings. Smaller family size, higher standard of living, and personal cleaning 
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reduced the chances of spreading “protective” infections, originating the hygiene 
hypothesis.

A recent comparison of two genetically related but cultural and socio-economic 
different populations (Russian and Finnish) evidenced higher specific IgE levels in 
Finnish but more total IgE and specific microbial antibodies in Russians. 
Enterovirus infection represented the strongest protective factor against allergen 
sensitization [42].

In this direction, farmers’ children from a rural environment were evaluated for 
atopic symptoms (by questionnaire) and atopy (by skin test), as well as endotoxin 
measurement. Compared to non-farmers’ children, they presented significantly 
fewer symptoms of current asthma (adjusted OR 0.67; 95% CI 0.49–0.91; P = 0.01) 
and rhinitis (OR 0.50; 95% CI 0.33–0.77; P = 0.002). If having unpasteurized milk 
also, a significant reduction of atopy (OR 0.24; 95% CI 0.10–0.53; P = 0.001) and 
current eczema symptoms were added (OR 0.59; 95% CI 0.40–0.87; P = 0.008), 
while reducing IgE (P < 0.001) and increasing IFNg (P = 0.02) [43]. Pasteurized 
milk, vaccinations, early use of antibiotics, and the westernized lifestyle with less 
exposure to infectious agents could contribute to this lack of stimulation, essential 
in the first years of life to change the initial Th2 profile toward a Th1 just not to 
favor atopy development.

Ten years ago the hygiene hypothesis was suggested, an extensive analysis 
was done to determine its current relevance, and the conclusions were [44]: (a) 
atopic diseases, but not necessarily asthma, are highly prevalent in smaller and 
more affluent families; (b) the postulate of protective infections against atopy is 
immunologically plausible; the reversal is inconclusive; (c) the modulating 
effects of antibiotic therapy and diet influencing intestinal flora need to be 
evaluated extensively; (d) The inverse association of family size and allergic 
sensitization could potentially help to discern underlying causes of the increasing 
prevalence of atopic diseases.

However, the Th1/Th2 paradigm and how it fits in the hygiene hypothesis must 
be analyzed. Table 1 considers how all these factors affect both Th2 and Th1 ill-
nesses, and its scheme outlines factors influencing immune system development at 
different time points [45].

In this context, genetically inheritance should be the beginning, while the 
attributable genetic risk ranges from 30% to 80% depending on the disease con-
sidered. Then, susceptibility to multiple exposures will determine if “western and 
industrialized world” affects the development of atopic diseases in these individu-
als. There, developing countries with the objective of reaching a better quality 
of life increase their risk as shown by the increased atopic prevalence in people 
who migrated to developed regions and in urban cities when compared to rural 
[7, 45, 46].

As a conclusion, we do not need to go back in evolution, we must maintain the 
control over infections, but need to clarify the role of each microbial stimulus 
(especially at the gastrointestinal tract), in parallel with genetic background and 
every co-factor. Large longitudinal birth cohort studies, getting representative 
biological and environmental samples, will help us in the future.
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Is Atopy Per Se a Risk Factor for Having Atopic Diseases?

Taking the former proposal to consider longitudinal studies, to elucidate the attrib-
utable risk of different exposures, a cohort of more than 1,000 children was evalu-
ated by their atopic status, and related to asthma, rhinitis, and eczema. Sensitization 
to dust mites was the strongest independent risk factor for having asthma (OR 8.07, 
CI 4.6–14.4), to grass pollen for having rhinitis (OR 5.02, CI 2.21–11.41), and to 
peanut for having eczema (OR 4.65, CI 1.02–21.34). Even though less than half of 
the original cohort was skin tested at the age of 4, some relevant tendencies were 
evident: the prevalence and severity of asthma correlated with allergen sensitiza-
tion, the risk of all allergic diseases increased with the number of positive prick 
tests, there was a predominance of male sex at this age, but they conclude that only 
30–40% of allergic diseases is attributable to atopy, and the rest to the affected 
organ or other factors [47]. A recent report suggests that asthma attributable to 
atopy could vary depending on allergen exposure and its modifications because of 
the environment such as climate [48].

But atopy alone does not explain much of the real life, where multiple factors 
could influence the development of atopic diseases, such as respiratory viral infec-
tions and the development of asthma. In a cohort of more than 2,000 children, 

Table 1 Discrimination of factors influencing Th1 and Th2 diseases; scheme 
below: factors that could manipulate immune system development, at different 
periods. (From [45], with permission.)

Atopic 
disease

Auto-immune 
disease

Epidemiological findings
Decreasing family size Ý Ý
Number of older siblings Ý Ý
High socio-economic status Ý Ý
Decreased day-care exposure Ý Ý
Evidence of cleaner houses Ý
Evidence of previous oro-fecal infection 

(as a marker for poor hygiene)
ß ?

Higher frequency of viral “cold” in early 
childhood (parentally reported)

ß Þ ?

Environmental measurements
High endotoxin exposure (e.g., on farms) ß ?

GI-flora
Decreased Lactobacilli, Bifidobacteria Ý ?
Supplementation with Lactobacillus CG ß ?
Increase in Clostridia (esp Costridium 

difficile)
Ý ?

GI-parasite infection ?
Active/chronic infection ß
Treatment of parasite infection Ý

GI, gastrointestinal.
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where the presence of current asthma at 6 years of life was correlated with atopy 
and respiratory tract infections in first year, concluded that both conditions were 
independently associated with a significant risk of having asthma by the age of 6 
[49]. Also, maternal feeding evidences a protective behavior.

Another longitudinal study demonstrated the association of infantile chest infec-
tions with wheezing and asthma, and the importance of early life atopic status for 
the presence of wheezing, asthma, and bronchial hyper-responsiveness at 10 years 
of life [50]. Other conditions such as familiar asthma, early passive smoking, and 
having eczema at the age of 4 were also significantly associated with asthma and 
wheezing but not with bronchial sensitivity.

We must preliminary conclude that atopy per se is not enough, neither to express 
atopic diseases nor to justify the increased incidence of them.

But What Is the Natural History of Asthma and Allergy?

A prevalence of positive skin test ranging from 8% to 30% in general asymptomatic 
population has been described; from them, one to two out of three will develop an 
atopic respiratory disorder in the future [51]. Multiple risk factors associated with 
the development of allergy and asthma have been detailed.

Genetic polymorphism and their environmental interaction, premature aeroal-
lergen sensitivity, exposure to tobacco smoke, presence of eczema and rhinitis, and 
lower respiratory viral infections are all risk factors for developing chronic asthma 
[50, 52]. Once asthma is present, several predictors have been detailed for persist-
ence and severity of the disease in children [53]: (a) severe wheezing in preschool 
age, (b) the onset at school age, (c) familiar history of asthma and allergy, (d) ele-
vated serum IgE levels, (e) early sensitization to aeroallergens, (f) early develop-
ment of bronchial hyper-responsiveness, (g) frequency of respiratory infections, (h) 
lack of contact with older children, (i) familiar discrepancies with psychological 
involvement. For persistence and severity in adults, predictors described are [53]: 
(a) constant exposure to sensitized allergens (including occupational), (b) older age 
of the onset, (c) aspirin intolerance, (d) socio-economic status, (e) smoking, (f) 
coexisting pulmonary diseases provoking COPD (like bronchiectasis or 
aspergillosis).

Some absolutely relevant cohort studies allowed to discriminate phenotypes of 
asthma that can be grouped in: (a) intermittent wheezers associated with respiratory 
infections, (b) transient or persistent wheezers (the latter associated with atopy), (c) 
atopic and intrinsic asthma (invariably persistent), (d) occupational or drug-induced 
asthma (mainly adults with prognosis related to severity) [53–56]. This differentia-
tion has important therapeutic implications as supposed.

Regarding the other atopic disorders, atopic march described that while in the 
first years of life the prevalence of food allergy and eczema is present but declines 
progressively, giving respiratory allergy the chance to persist [57, 58]. The first 
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atopic expressions being eczema and food allergy, maternal diet restrictions and 
food avoidance have both been recommended as primary prevention without con-
clusive and strong evidence [59, 60]. Indeed, a recent evaluation of the delay in 
solid food introduction could not demonstrate a protective effect against food or 
any allergen sensitization and/or eczema by the age of 2 [61].

Allergic rhinitis is undoubtedly an independent risk factor for having asthma; 
moreover, treating rhinitis with allergen immunotherapy reduced the risk of devel-
oping asthma [62]. Eczema (together with familiar history of asthma) was consid-
ered to be a major predictor for having asthma [63].

Has Any Therapeutic Intervention Been Demonstrated to Alter 
This Natural Course?

One of the most controversial issues to date is the use of ICS to alter the natural 
development of asthma, specifically when to begin its use and for how long. There is 
no doubt that persistent asthma must be treated chronically with ICS [64–66], and 
significant reduction in its impact is remarkable, in any case, considering hospitaliza-
tions or mortality [67, 68]. However, the convenience of early introduction of them in 
intermittent asthma and the regular versus intermittent use in mild persistent cases are 
not conclusive yet; robust evidence is needed to conclude that early introduction and 
permanent use of ICS prevent a significant decline in lung function in such a mild 
profile, with truly clinical relevance, and a strong risk–benefit ratio [69–74].

About primary prevention of atopic diseases, we mentioned that no concluding 
recommendations should be given regarding maternal diet and feeding of babies 
[59–61].

In clinically relevant aeroallergen sensitization, measures for avoidance of house 
dust mites may benefit in reducing symptoms only [75]. However, specific immuno-
therapy can prevent new sensitizations while maintaining an asymptomatic condition 
for many years; moreover, it has been demonstrated to prevent the onset of asthma in 
children with rhinitis [76–78]. Sublingual immunotherapy has an excellent safety 
profile while having same immunological effectiveness as subcutaneopus, emerging 
then as the only interventional option that can modify the natural course of allergic 
diseases [77, 78].

Concluding Remarks

1. The prevalence of allergic diseases is still slightly increasing, with different 
profiles in the developed world (stabilization) and the developing world (increas-
ing). The direct implication must be analyzed in the context of the regions where 
population is growing.
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2. Urgent global networks and programs must be implemented, to allow admission 
to all people for prevention, diagnosis, and treatment. This is the only possibility 
for reversing this trend.

References

 1. Ninan TK, Russell G (1992) Respiratory symptoms and atopy in Aberdeen schoolchildren: 
evidence from two surveys 25 years apart. Br Med J 304(6831):873–875

 2. Haahtela T, Lindholm H, Bjorkstén F, et al. (1990) Prevalence of asthma in Finnish young 
men. Br Med J 301:266–268

 3. Anderson HR, Gupta R, Strachan DP, et al. (2007) 50 years of asthma: UK trends from 1955 
to 2004. Thorax 62:85–90

 4. Butland BK, Strachan DP, Crawley-Boevey EE, et al. (2006) Childhood asthma in South 
London: trends in prevalence and use of medical services 1991–2002. Thorax 61:383–387

 5. Wilson DH, Adams RJ, Tucker G, et al. (2006) Trends in asthma prevalence and population 
changes in South Australia, 1990–2003. Med J Aust 184(5):226–229

 6. Faniran AO, Peat JK, Woolcock AJ (1999) Prevalence of atopy, asthma symptoms and diag-
nosis, and the management of asthma: comparison of an affluent and a non-affluent country. 
Thorax 54:606–610

 7. Aït-Khaled N, Odhiambo J, Pearce N, et al. (2007) Prevalence of symptoms of asthma, rhinitis 
and eczema in 13 to 14 year old children in Africa: the international study of asthma and 
allergies in childhood phase III. Allergy 62:247–258

 8. Mallol J (2004) Asthma among children in Latin America. Allergol Immunopathol 
32(3):100–103

 9. Zaman K, Takeuchi H, Yunus M, et al. (2007) Asthma in rural Bangladeshi children. Indian J 
Pediatr 74(6):539–543

10. Solé D, Melo KC, Camelo-Nunes IC, et al. (2007) Changes in the prevalence of asthma and 
allergic diseases among Brazilian schoolchildren (13–14 years old): comparison between 
ISAAC phases one and three. J Trop Pediatr 53(1):13–21

11. Grize L, Gassner M, Wuthrich B, et al. (2006) Trends in prevalence of asthma, allergic rhinitis 
and atopic dermatitis in 5–7 year old Swiss children from 1992 to 2001. Allergy 
61(5):556–562

12. Osman M, Tagiyeva N, Wassall HJ, et al. (2007) Changing trends in sex specific prevalence 
rates for childhood asthma, eczema and hay fever. Pediatr Pulmonol 42(1):60–65

13. Galassi C, De Sario M, Biggeri A, et al. (2006) Changes in prevalence of asthma and allergies 
among children and adolescents in Italy: 1994–2002. Pediatrics 117(1):34–42

14. Bjorksten B, Clayton T, Ellwood P, et al. (2007) Worldwide time trends for symptoms of 
rhinitis and conjunctivitis: phase III of the international study of asthma and allergies in child-
hood. Pediatr Allergy Immunol 19(2):110–124

15. Linneberg A, Gislum M, Johansen N, et al. (2007) Temporal trends of aeroallergen sensitiza-
tion over twenty-five years. Clin Exp Allergy 37(8):1137–1142

16. Asher MI, Montefort S, Bjorkstén B, et al. (2006) Worldwide time trends in the prevalence of 
symptoms of asthma, allergic rhinoconjunctivitis, and eczema in childhood: ISAAC phases 
one and three repeat multicountry cross-sectional surveys. Lancet 368:733–743

17. Sears ME, Burrows B, Flannery EM, et al. (1993) Atopy in childhood: I. Gender and allergen 
related risks for development of hay fever and asthma. Clin Exp Allergy 23(11):941–948

18. Menezes AM, Hallal PC, Muiño A, et al. (2007) Risk factors for wheezing in early adoles-
cence: a prospective birth cohort study in Brazil. Ann Allergy Asthma Immunol 
98(5):427–431



Is the Prevalence of Allergy Continuously Increasing? 29

19. Goksor E, Amark M, Alm B, et al. (2006) Asthma symptoms in early childhood: what hap-
pens then? Acta Paediatr 95:471–478

20. Sekerel BE, Civelek E, Karabulut E, et al. (2006) Are risk factors of childhood asthma predicting 
disease persistence in early adulthood different in the developing world? Allergy 
61(7):869–877

21. Osman M, Hansel AM, Simpson CR, et al. (2007) Gender-specific presentations for asthma, 
allergic rhinitis and eczema in primary care. Prim Care Respir J 16(1):28–35

22. Osman M (2003) Therapeutic implications of sex differences in asthma and atopy. Arch Dis 
Child 88(7):587–590

23. Garcia-Marcos L, Canflanca IM, Batlles Garrido J, et al. (2007) Relationship of asthma and 
rhinoconjunctivitis with obesity, exercise and Mediterranean diet in Spanish schoolchildren. 
Thorax 62:503–508

24. Wickens K, Barry D, Friezema A, et al. (2005) Fast foods: are they a risk factor for asthma? 
Allergy 60(12):1537–1541

25. Black PN, Sharpe S (1997) Dietary fat and asthma: is there a connection? Eur Respir J 
10:6–12

26. Dunstan JA, Mori TA, Barden A, et al. (2003) Fish oil supplementation in pregnancy modifies 
neonatal allergen-specific immune responses and clinical outcomes in infants at high risk of 
atopy: a randomized, controlled trial. J Allergy Clin Immunol 112:1178–1184

27. Devereux G, Seaton A (2005) Diet as a risk factor for atopy and asthma. J Allergy Clin 
Immunol 115:1109–1117

28. The Practical Guide: Identification, Evaluation and Treatment of Overweight and Obesity in 
Adults. http://www.nhlbi.nih.gov/guidelines/obesity/practgde.htm. Accessed on Sep 08, 2008.

29. Schachter LM, Peat JK, Salome CM (2003) Asthma and atopy in overweight children. Thorax 
58:1031–1035

30. Beuther BA, Sutherland ER (2007) Overweight, obesity, and incident asthma: a meta-analysis 
of prospective epidemiologic studies. Am J Respir Crit Care Med 175:661–666

31. Flaherman V, Rutherford GW (2006) A meta-analysis of the effect of high weight on asthma. 
Arch Dis Child 91:334–339

32. Boezen HM, van der Zee SC, Postma DS, et al. (1999) Effects of ambient air pollution on 
upper and lower respiratory symptoms and peak expiratory flow in children. Lancet 
353(9156):859–860

33. Sun HL, Chou MC, Lue KH (2006) The relationship of air pollution to ED visits for asthma 
differ between children and adults. Am J Emerg Med 24(6):709–713

34. Martinez GJ, Sancho ML, Baena-Cagnani CE, et al. (2003) Relationships between consulta-
tions due to respiratory diseases in children and levels of air pollution of PM10 and CO in the 
city of Córdoba. Arch Alerg Inmunol Clin 34(3):81–88

35. Diaz-Sanchez D, Proietti L, Polosa R (2003) Diesel fumes and the rising prevalence of atopy: 
an urban legend? Curr Allergy Asthma Rep 3(2):146–152

36. Heinrich J, Wichmann HE (2004) Traffic related pollutants in Europe and their effect on 
allergic disease. Curr Opin Allergy Clin Immunol 4(5):341–348

37. Thomson NC (2007) The role of environmental tobacco smoke in the origins and progression 
of asthma. Curr Allergy Asthma Rep 7(4):303–309

38. Gilliland FD, Islam T, Berhane K, et al. (2006) Regular smoking and asthma incidence in 
adolescents. Am J Respir Crit Care Med 174(10):1094–1100

39. Andersson E, Knutsson A, Hagberg S, et al. (2006) Incidence of asthma among workers 
exposed to sulphur dioxide and other irritant gases. Eur Respir J 27(4):720–725

40. Delclos GL, Gimeno D, Arif AA, et al. (2007) Occupational risk factors and asthma among 
health care professionals. Am J Respir Crit Care Med 175:667–675

41. Strachan DP (1989) Hay fever, hygiene, and house hold size. BMJ 299:1259–1260
42. Seiskari T, Kondrashova A, Viskari H, et al. (2007) Allergic sensitization and microbial load: 

a comparison between Finland and Russian Karelia. Clin Exp Immunol 148(1):47–52
43. Perkin MR, Strachan DP (2006) Which aspects of the farming lifestyle explain the inverse 

association with childhood allergy? J Allergy Clin Immunol 117(6):1374–1381



30 C.E. Baena-Cagnani and R.M. Gómez

44. Strachan DP (2000) Family size, infection and atopy: the first decade of the “hygiene hypoth-
esis”. Thorax 55:2–10

45. Gore C, Custovic A (2004) Protective parasites and medicinal microbes? The case for the 
hygiene hypothesis. Prim Care Respir J 113:68–75

46. Rottem M, Szyper-Kravitz M, Shoenfeld Y (2005) Atopy and asthma in migrants. Int Arch 
Allergy Immunol 136(2):198–204

47. Arshad SH, Tarig SM, Matthews S, et al. (2001) Sensitization to common allergens and its 
association with allergic disorders at age 4 years: a whole population birth cohort study. 
Pediatrics 108(2):E33

48. Garcia-Marcos L, Garcia-Hernandez G, Morales Suarez-Varela M, et al. (2007) Asthma 
attributable to atopy: does it depend on the allergen supply? Pediatr Allergy Immunol 
18(3):181–187

49. Oddy WH, de Klerk NH, Sly PD, et al. (2002) The effects of respiratory infections, atopy and 
breastfeeding on childhood asthma. Eur Respir J 19:899–905

50. Hasan Arshad S, Kurukulaaratchy RJ, Fenn M, et al. (2005) Early life risk factors for current 
wheeze, asthma, and bronchial hyperresponsiveness at 10 years of age. Chest 127:502–508

51. Bodtger U (2004) Prognostic value of asymptomatic skin sensitization to aeroallergens. Curr 
Opin Allergy Clin Immunol 4(1):5–10

52. Arruda LK, Solé D, Baena-Cagnani CE, et al. (2005) Risk factors for asthma and atopy. Curr 
Opin Allergy Clin Immunol 5(2):153–159

53. Reed CE (2006) The natural history of asthma. J Allergy Clin Immunol 118:543–548
54. Taussig LM, Wright AL, Holberg CJ, et al. (2003) Tucson Children’s Respiratory Study: 1980 

to present. J Allergy Clin Immunol 111:661–675
55. Rhodes HL, Thomas P, Sporik R, et al. (2002) A birth cohort study of subjects at risk of atopy: 

twenty two year follow up of wheeze and atopic status. Am J Respir Crit Care Med 
165:176–180

56. Robertson CF (2002) Long-term outcome of childhood asthma. Med J Aust 16(177 
suppl):S42–S44

57. Spergel JM (2005) Atopic march: link to upper airway. Curr Opin Allergy Clin Immunol 
5(1):17–21

58. Hahn EL, Bacharier LB (2005) The atopic march: the pattern of allergic disease development 
in childhood. Immunol Allergy Clin North Am 25(2):231–246

59. Kramer MS, Kakuma R (2006) Maternal dietary antigen avoidance during pregnancy or lacta-
tion, or both, for preventing or treating atopic disease in the child. Cochrane Database Syst 
Rev 3:CD000133

60. Arshad SH (2005) Primary prevention of asthma and allergy. J Allergy Clin Immunol 
116(1):3–14

61. Zutavern A, Brockow I, Schaaf B, et al. (2006) Timing of solid food introduction in relation 
to atopic dermatitis and atopic sensitization: results from a prospective birth cohort studies. 
Pediatrics 117:401–411

62. Corren J (2007) The connection between allergic rhinitis and bronchial asthma. Curr Opin 
Pulm Med 13(1):13–18

63. Castro-Rodriguez JA, Holberg CJ, Wright AL, et al. (2000) A clinical index to define risk of 
asthma in young children with recurrent wheezing. Am J Respir Crit Care Med 162(4 Pt 
1):1403–1406

64. Global Initiative for Asthma (GINA). http//www.ginasthma.org. Accessed on Sep 08, 2008.
65. Canadian Asthma Consensus Guidelines. http://mdm.ca/cpgsnew/cpgs/search/english/

help/2CACG.htm. Accessed on Sep 08, 2008
66. National Asthma Education and Prevention Program (NHLBI–NIH). http//www.nhlbi.nih.

gov/guidelines/asthma. Accessed on Sep 08, 2008
67. Odajima Y, Kuwabara H (2006) Inhaled corticosteroids use and asthma hospitalization rates 

in Japan. J Int Med Res 34(2):208–214
68. Neffen H, Baena-Cagnani C, Passalaqua G, et al. (2006) Asthma mortality, inhaled steroids, 

and changing asthma therapy in Argentina (1990–1999). Respir Med 100(8):1431–1435



Is the Prevalence of Allergy Continuously Increasing? 31

69. Bisgaard H, Hermansen MN, Loland L, et al. (2006) Intermittent inhaled corticoids in infants 
with episodic wheezing. N Engl J Med 354(19):1998–2005

70. Guilbert TW, Morgan WI, Zeiger RS, et al. (2006) Long-term inhaled corticosteroids in pre-
school children at high risk for asthma. N Engl J Med 354(19):1985–1997

71. Murray C, Woodcock A, Langley S, et al. (2006) IFWIN Study Team: secondary prevention 
of asthma by the use of Inhaled Fluticasone propionate in Wheezy INfants (IFWIN): double-
blind, randomized, controlled study. Lancet 368(9537):754–762

72. Boushey HA, Sorkness CA, King TS, et al. (2005) Daily versus as-needed corticosteroids for 
mild persistent asthma. N Engl J Med 352(15):1519–1528

73. O’Byrne PM (2005) Daily inhaled corticosteroid treatment should not be prescribed for mild 
persistent asthma. Pro Am J Respir Crit Care Med 172(4):410–412; discussion 415–416

74. Boushey HA (2005) Daily inhaled corticosteroid treatment should not be prescribed for mild 
persistent asthma. Con Am J Respir Crit Care Med 172(4):412–414; discussion 414–415

75. Sheikh A, Hurwitz B, Shehata Y (2007) House dust mites avoidance measures for perennial 
allergic rhinitis. Cochrane Database Syst Rev 1:CD001563

76. Finegold I (2007) Allergen immunotherapy: present and future. Allergy Asthma Proc 
28(1):44–49

77. Baena-Cagnani CE, Passalaqua G, Baena-Cagnani RC, et al. (2005) Sublingual immuno-
therapy in paediatric patients: beyond clinical efficacy. Curr Opin Allergy Clin Immunol 
5(2):173–177

78. Danov Z, Guilbert TW (2007) Prevention of asthma in childhood. Curr Opin Allergy Clin 
Immunol 7(2):174–179



http://www.springer.com/978-4-431-72801-6




