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Urticaria is common in children and adults. It is estimated

that the lifetime prevalence of at least one episode of acute

urticaria (AU) in the general population ranges from 15% to

20% (1). Although children have been reported to be affected

Keywords

acute urticaria; antibiotics; food allergens;

incidence; prevalence; respiratory infection;

temperature; humidity.

Correspondence

Capt. Dr George N. Konstantinou, Head,

Department of Allergy and Clinical

Immunology, 424 General Military Training

Hospital, Periferiaki Odos, Nea Efkarpia,

Thessaloniki 56 429, Greece.

Tel.: 0030 2310 381725

Fax: 0030 2310 947177

E-mail: gnkonstantinou@gmail.com

Accepted for publication 22 June 2010

DOI:10.1111/j.1399-3038.2010.01093.x

Abstract

Acute urticaria (AU) is a common condition that often presents in childhood.

Although there is a general perception of cyclic annual trends in AU, no one has

tried to identify any seasonal variation on its prevalence and incidence, associate

environmental influences and impute geographic, ethnical, or even genetic features

that may contribute to its onset. We aimed to analyze the influence of climate and

geographic parameters on annual fluctuation of AU cases referred to the Emergency

Departments (EDs) of Norwich (UK) and Heraklion (Crete, Greece), compare all

identifiable potential triggers and severity, and calculate the prevalence and inci-

dence of AU. Record-based data of all children up to 14 yr of age referred to both

EDs between June 2005 and May 2007 were examined retrospectively. Demographic

characteristics and any potential identifiable triggers of AU were recorded and com-

pared. Poisson’s regression was utilized to examine any influence of meteorological

parameters on AU incidence. Edwards’ test for seasonality was applied to identify

any significant seasonal trend of the AU incidence within each city. Seven hundred

and twenty-nine AU cases were identified (324 in Norwich and 405 in Heraklio),

among 56,624 total referrals (28,931 and 27,693 cases, respectively). Respiratory

infections were found to be the most commonly associated potential triggers of AU

and food allergens the least. AU cases and incidence rates in both cities were

equally distributed during the study period. A non-significant seasonal trend in AU

incidence (October, April–May) was observed in Norwich, in contrast to a signifi-

cant seasonal pattern (December, February–May) of AU in Heraklio. Temperature

was inversely associated with AU incidence, while the statistically significant effect

of relative humidity varied. Acute childhood urticaria shows a similar epidemiologi-

cal pattern in northern and southern Europe regardless of the expected differences

in genetic, geographic, and environmental background. Temperature and humidity

are correlated with AU incidence. Seasonality of several acute respiratory viral

infections, the most prominent associated trigger of AU, coincides with the observed

AU seasonality, suggesting a potential linkage. However, this needs to be elucidated

from larger epidemiological studies.
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AU, acute urticaria; CI, confidence intervals; ED, Emergency

Departments; IRR, incidence rate ratio.
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more frequently (2), epidemiological studies are lacking, while

only a few studies have tried to identify the main etiological

factors. To our knowledge, no one has tried to identify any

seasonal variation in prevalence and incidence of AU, associ-

ate environmental influences, and geographic, ethnical, or

even genetic features that may contribute to its onset.

The aim of this study was to provide epidemiological

characteristics of all AU cases referred to Emergency

Departments (EDs) of two cities with similar population,

one in northern Europe (Norfolk and Norwich University

Hospital, Norwich, UK) and one in southern Europe

(‘Venizelio’ Hospital, Heraklion, Crete, Greece). Apart from

recording all potential triggers elicited from history taking,

the main objective was to examine for any seasonal patterns

of AU by describing rates of referrals and associating them

with climate fluctuations. In addition, we attempted to com-

pare identifiable triggers, severity, and annual fluctuations

between these two cities and ascribe any geographic and

ethnic features that might contribute to increase AU suscep-

tibility.

Methods

Hospital EDs attendances of all children up to 14 yr of age

with a principal diagnosis including at least one of the words

‘urticaria’, ‘angio-edema’, or ‘anaphylaxis’, from June 2005

until May 2007, were considered as eligible. Papular urticaria

was excluded. Patients’ lists with diagnoses and individual-

record identification were available in electronic or printed

databases. All eligible records were sought out in hospitals’

archives and reviewed to correctly classify the true AU cases,

after approval from the hospitals ethics committees.

Recorded demographic characteristics included clinical pre-

sentation, date and age of onset, gender, clear etiology, or

association with a possible trigger and severity (consequent

admission). For children with multiple referrals, only the first

referral was considered. The numbers of all referred cases for

all reasons (per month per hospital) were also obtained, and

monthly incidence rate of AU cases among all referrals was

subsequently calculated. Hospitals in both cities constituted

the major reference hospitals, and their EDs were on duty on

an everyday basis.

Meteorological data (temperature, relative humidity, and

wind speed) of the study period were obtained from official

local authorities (UK’s National Weather Service and

Hellenic National Meteorological Service), and their potential

role on AU epidemiological features was examined.

Statistical analysis

Epidemiological characteristics of AU incidence and all iden-

tifiable potential triggers were compared between the two cit-

ies using Pearson’s chi-square test for all categorical data,

Mann–Whitney test for non-normally, and t-test for normally

distributed continuous data. Any significant seasonal trend of

the AU monthly incidence within each city was assessed

using chi-square test for trend and validated with the

Edwards’ test for seasonality (3). Poisson’s regression was

utilized to examine any associations between AU incidence

and climate parameters of interest with the negative binomial

distribution specified to allow for overdispersion or under-

dispersion. All Poisson’s models contained an indicator for

time (month) to adjust for any seasonal time-dependent

effects. Incidence rate ratios (IRRs) were used as a measure

of relative risk. All reported p-values are based on 2-sided

tests and compared with a significance level of 5%. Stata

9.1 for Windows (StataCorp LP, College Station, TX, USA)

was used for all statistical calculations.

Results

Seven hundred and twenty-nine AU cases were identified

(324 in Norwich and 405 in Heraklion), among 56,624 total

referrals (28,931 and 27,693 cases, respectively). Heraklion

had more AU cases (405 vs. 324, p-value < 0.001), while in

Norwich, more AU cases were finally admitted to hospital

(30 vs. 11 cases, p-value < 0.001). The overall AU annual

incidence rate in Heraklion was 73 cases per 1000 referrals

per yr, which was significantly higher from the annual AU

incidence rate of 56 cases per 1000 referrals per yr in

Norwich (p-value < 0.001).

All potential identifiable triggers were similarly distributed

in both hospitals with the exception of respiratory infections

which were more frequently presented in Norwich

(p-value = 0.007) (Table 1).

Although the age range of the examined children was the

same (0–14 yr old), AU cases in Norwich consisted of youn-

ger children (Table 1) with a peak incidence in the first year

of life as opposed to age-group between 2 and 3 yr observed

among Heraklion cases (Fig. 1). However, the mean age of

finally admitted cases was similar in both hospitals (mean age

3.9 ± 0.6 vs. 3.2 ± 2 yr, respectively, p-value = 0.507).

Apparent respiratory infections were found to be the most

common potential triggers of AU, while food allergens the

least (both within each hospital and after pooling all avail-

able data) (Tables 1 and 2).

AU cases in both cities were equally distributed during the

study period (Pearson’s chi-square, p-value > 0.187). A non-

significant seasonal increase in AU incidence was observed in

Norwich during October and the second half of spring

(April–May) (Edwards’ seasonality test, p-value = 0.216).

On the contrary, a marked, highly statistically significant sea-

sonal trend of AU incidence was observed in Heraklion with

peaks in December and from February until May (Edwards’

seasonality test, p-value = 0.007) (Fig. 2).

The monthly fluctuation of AU incidence rate (among all

assessed cases) was parallel in two cities without a statistically

significant seasonal trend within each (p-value > 0.150)

(Fig. 3).

The weather conditions followed a parallel course in

both cities during the study period (Fig. 4a,b). Temperature

and relative humidity were significantly correlated within

each city (Pearson’s qNorwich = )0.585, p-value = 0.003

and Pearson’s qHeraklion = )0.667, p-value = 0.0004), there-

fore were not included simultaneously in each city-specific

Poisson’s model. On the other hand, temperature was
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highly (Pearson’s qtemperature = 0.936, p-value < 0.0001),

while relative humidity moderately correlated (Pearson’s

qhumidity = 0.430, p-value = 0.036) between the two cities.

Both temperature and relative humidity were significantly

associated with AU incidence, although wind speed was not.

IRR with their confidence intervals (CIs) are presented in

Table 3. In general, decreasing incidence was noted for each

temperature unit (1�C) increase in both cities, while the effect

of relative humidity varied.

Discussion

Acute urticaria has been less studied than chronic urticaria

although it is a frequent disorder that commonly prompts

medical evaluation and occasionally hospitalization. There

are only few epidemiological studies focusing on childhood

urticaria (4–7), most of which are based on inadequate num-

bers of patients with only one exception (8). There are also

two larger epidemiological studies, in which, however, adults

were also included (2, 9).

There are only a few data of AU incidence and preva-

lence. Lifetime prevalence based on questionnaires ranges

from 12% to 15% or even up to 23.5% (9–11). The first

epidemiological study of AU was conducted in the Cam-

bridge region between 1956 and 1967. The incidence rate of

AU cases referred to ED was 2–12 per 100,000 total refer-

rals per yr for children up to 18 yr of age. This incidence

rate is very small compared with the incidence rate found in

our study which was 56 per 1000 referrals per yr for

Norwich (which is located almost 100 km away from

Cambridge) and 73 per 1000 referrals per yr in Heraklion.

In addition, our results are also higher than the incidence

rate found in Brandenburg (Germany) in 1999 (15 per 1000

referrals per yr) (12). This constant increase in AU inci-

dence is in keeping with the significantly increased hospital-

ization rates for urticaria found in Australia, when

comparing 1993–1994 and 2004–2005 periods (2). In this

large epidemiological study, in which 19,032 AU cases of all

ages were included, hospital admissions rates were higher in
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Figure 1 Distribution of the age among acute urticaria cases in

both cities.

Table 2 Acute urticaria cases sorted by potential triggers

Association with

a possible trigger

Absolute

number

Percentage of

urticaria cases

with an identifiable

potential trigger

[n = 150 (20.6%)*]

Percentage

of all urticaria

cases

[N = 729]

Respiratory

infections

112 74.7% 15.7%

Antibiotics 19 12.7% 2.6%

Hymenoptera

sting

11 7.3% 1.5%

Food 8 5.3% 1.1%

*Percentage of total urticaria cases.

Table 1 Descriptive characteristics of the analyzed samples

Norwich (UK) Heraklion (Greece) p-value

City population (official census 2001) 121,550 115,610

Children referred to the EDs during the study period 28,931 27,693 0.496*

Total urticaria cases 324 405 <0.001�

Age (yr) [median (interquartile range)] 3.9(6.01) 5(5.5) <0.001�

Gender (boys) 149 (46%) 223 (55.6%) 0.164§

Total admissions because of acute urticaria (AU) 30 11 <0.001–

Potential AU-associated triggers

Antibiotics (%) 8 (2.5%) 11 (2.7%) 0.839–

Food (%) 3 (1%) 5 (1.2%) 0.694–

Respiratory infections (%) 65 (20.1%) 47 (11.6%) 0.007–

Hymenoptera sting (%) 4 (1.2%) 7 (1.7%) 0.592–

No clear association (%) 244 (75.2%) 335 (82.8%) 0.404–

*Pearson chi-square (comparison based on city populations).

�Pearson chi-square (comparison based on total referrals to A&E departments).

�Mann–Whitney test.

§Percentage among total urticaria cases per city.

–Pearson chi-square (comparison according to total urticaria cases).
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children up to 4 yr of age than any other age-group. This

age-group is similar to the mean age of all admitted chil-

dren in our study (3.8 ± 3 yr). Nevertheless, AU is not a

common condition among cases reaching EDs.

Urticaria should be regarded as a disease with diverse clini-

cal appearance and severity that might be triggered by a wide

range of exogenous factors or endogenous diseases with an

underling allergic, inflammatory, or infectious mechanism. A

common belief regarding AU is that it is associated with com-

mon allergens including food allergens (13), medications (6,

14, 15), contactants, and insect stings. However, the majority

of AU cases seem to be associated with infectious diseases,

especially upper respiratory viral infections (4, 5, 7, 8, 16–19).

This was also the case in our study with infectious causes

comprising the big majority of the identifiable potential trig-

gers (74.7%) following by antibiotics, hymenoptera stings,

and food allergens. In a birth cohort study in which 6-yr-old

children were interviewed as part of their 6-yr follow-up,

5.4% of participating children had at least one episode of AU

the last year of their life from which 54% were of unknown

origin and 15% were associated with infections, following

acute contact urticaria cases to furred animals reported in

23% of them. Nevertheless, in this cases, AU was not only a

doctor-based diagnosis, while, at least in half of the cases, the

potential triggers were retrospectively recalled (20).

All these identifiable parameters of AU should only be

regarded as potential triggers rather than etiological factors.

One should be very cautious about attributing causality based

only on a history of exposure and physical examination and

before taking account of all available evidence-based, stan-

dardized diagnostic procedures. This is the case in apparent

viral infections without virological confirmation, but also in

cases of antibiotic intake to treat a concomitant infection. In

this instance, both parameters may contribute, alone or

simultaneously (21), to urticaria onset making accountability

difficult without further investigation (22). Similarly, appro-

priate food challenges are needed to accurately diagnose food

allergy when a food allergen is suspected (23).

The identification of a potential trigger of AU in children

ranges widely from 17% (24) to 92% (16). This discrepancy
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Figure 2 Acute urticaria (AU) cases per month per city (based on mean monthly AU referred number of cases during the study period).
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Figure 3 Monthly incidence rate of acute urticaria referred cases

(based on mean monthly incidence rates during the study period)

among all children aged 0–14 referred for any reason to Emergency

Departments in both cities. triangles: Norwich cases, squares: Her-

aklion cases.
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can be attributed to different sample inclusion criteria, sever-

ity of AU cases (outpatient or hospitalized patients), experi-

ence, and available laboratory facilities (primary, secondary,

or tertiary health care research settings). However, etiological

diagnosis is rather difficult even after taking a standardized

meticulous, time-consuming history, and physical examina-

tion by experienced physicians (25). In our study, a potential

trigger was recognized in around 20% of all AU cases to a

similar extent in both Norwich and Heraklion. Comparable

results have been concluded in the study conducted by Soren-

sen et al. (26) in which in only 17% of the examined cases a

potential trigger was elucidated.

In hospitalized cases, the percentage of identifiable triggers

seems to be higher. A characteristic example is the study by

Mortureux et al. (16) in which AU was associated with infec-
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Figure 4 Fluctuation of temperature (a) and relative humidity (b) during the study period in two cities. triangles: Norwich values, squares:

Heraklion values.

Table 3 Poisson univariate analysis of AU incidence adjusted for

time (seasonal effect), with meteorological data as independent co-

variates

IRR 95% CI p-value

Norwich

Mean temperature (�C) 0.974 0.952–0.996 0.020

Mean relative humidity (%) 0.972 0.959–0.985 <0.0001

Mean wind speed (km/h) 1.007 0.966–1.050 0.732

Heraklion

Mean temperature (�C) 0.937 0.918–0.957 <0.0001

Mean relative humidity (%) 1.035 1.015–1.056 0.001

Mean wind speed (km/h) 0.972 0.925–1.022 0.274

AU, acute urticaria; IRR, incidence rate ratios; CI, confidence

interval.
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tions in 41 of 57 admitted infants with AU. However, it is

not clear whether these admissions were decided on a basis

of a severe urticaria or because of a coexistent comorbidity,

with constitutional symptoms, such as infections, and there-

fore, a high prevalence of infection was consequent. On the

contrary, Liu et al. (8) could not identify a possible etiology

in only 13.2% in a study conducted in Taiwan. This high

incidence of identified etiologies could be attributed to partic-

ularities of the country’s health system and the severity of

referred cases, since during a 7-yr study period, 8528 AU

were diagnosed (�1218 per yr) in an area with almost

20,000,000 population. In addition, of these 8528 cases only

953 contributed to the final presented results.

Norwich, United Kingdom and Heraklion, Greece were

selected on purpose because of their similar population [cen-

sus 2001: Norwich 121,550 (27) and Heraklion 115,610 (28)].

Consequently, the subsequent equal number of total referrals

of any medical condition (p-value = 0.496, Table 1) made

epidemiological results comparable with no need of any

adjustment. The referred AU cases were unexpectedly equally

distributed (p-value > 0.187, Fig. 2), and the monthly inci-

dence rate (over the 2-yr study period) surprisingly propor-

tional (Fig. 3). In addition, in both cities, a seasonal trend

was observed to delineate AU ‘epidemic’ patterns. Spring

was such an example in both cities, while in Heraklion, a sec-

ond peak occurred during December.

Acute respiratory viral infections show an annual or bian-

nual rhythmicity (29). It is worth noting that influenza activ-

ity in Europe started at the second half of winter (late

January 2006 and early January 2007) from several countries

including Greece and United Kingdom and lasted until the

end of April. The highest consultation rates for influenza-like

illness were generally observed among children aged 0–4

which coincides with the age-group in our study with the

highest AU incidence (30, 31). In addition, in Greece, Respi-

ratory Syncytial Virus and Human Metapneumovirus peak

from January until March (32, 33) and adenovirus on

December and February (34). Similar results seem to occur

in the United Kingdom as well. However, a broader range of

viruses’ incidence may account for the non-significant season-

ality effect (35). On the contrary, AU does not seem to be

associated with the rhinoviruses, the most common cause of

respiratory infection that peaks on late September (29, 36).

An interesting finding was the effect the temperature has

on AU incidence. An increase of 1�C ambient temperature

decreased the rate ratio of AU incidence almost 3% and 7%

in Norwich and Heraklion, respectively (Table 3). Low tem-

peratures might enhance the likelihood of exposure, spread,

and susceptibility to respiratory viruses. Recently, tempera-

ture has been highly inversely correlated with RSV, influenza

A virus, and adenovirus (37). Thus, temperature may com-

prise a surrogate marker of the enhanced probability for

acute respiratory viral infection in children, which subse-

quently may be associated with AU occurrence, but this

hypothesis needs to be further investigated.

Relative humidity showed diverse behavior in the two cit-

ies. AU incidence was positively associated with humidity in

Heraklion (1% increase in mean relative humidity increased

the rate ratio of AU incidence by 3.5%) and inversely corre-

lated with humidity in Norwich (1% increase in mean relative

humidity decreased the rate ratio of AU incidence by almost

3%) (Table 3). Differences in relative humidity between two

cities (significantly higher in Norwich) and differences in

annual fluctuation (humidity was moderately correlated,

while temperature was highly correlated, between the two

cities, qhumidity = 0.430 vs. qtemperature = 0.936, respectively)

may account for this difficult to explain effect (Fig. 4b).

This study has several limitations. The health systems in

United Kingdom and Greece differ substantially, which

might account for some selection bias and may even explain

the different severity of referred children with AU. In addi-

tion, a selection bias toward children with more severe mani-

festations may be present. It is generally accepted that

children reaching the hospitals’ EDs comprise the more

severe or complicated with comorbidities AU cases (infection,

cough, fever, intense pruritus) which could not be filtered by

primary and secondary health care services. Therefore, our

results apply to this AU subgroup, although it is possible

that they may be extrapolated to less severe cases, as it has

been suggested from a pediatric practice-based network (4).

In conclusion, AU fluctuation showed a similar epidemio-

logical pattern in northern and southern Europe regardless of

the expected differences in genetic, geographic, and environ-

mental background. Respiratory infections, presumably of

viral etiology, were found to be the most common prominent

potential associated trigger of AU. Seasonality in fluctuation

patterns of AU and acute respiratory viral infections and

associations with meteorological parameters reinforce their

potential cause–causality relation; however, this needs to be

elucidated from larger epidemiological studies, with substan-

tial samples and in-depth analysis of the underlying patho-

physiological mechanisms.
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