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Abstract 

Aim: This study explored the development and co-morbidity of allergic diseases by analysing 

the relationship between allergic manifestations in infancy and at the age of eight.  

 

Methods: We included 5,654 children born in Sweden in 2003 in a longitudinal study. Parents 

answered postal questionnaires when the children were six months and one, 4.5 and eight years 

of age.  

 

Results:  The response rate at eight years was 4,051 (71.6%) and we analysed 3,382 children 

with complete data. The number of manifestations in infancy increased the risk of allergic 

disease at eight years of age: 72% of children with one early manifestation were symptom free 

at eight, compared to 45% with two or more manifestations. Similar manifestations occurred in 

infancy and at the age of eight, for example recurrent wheeze increased the risk of doctor-

diagnosed asthma by an adjusted odds ratio of 6.5. Eczema and food allergy independently 

increased the risk of all four allergic manifestations at eight years.  

 

Conclusion: Allergic disease at the age of eight was related to the number of allergic 

manifestations in infancy. Manifestations were similar at both ages, suggesting an allergic 

march with the co-existence of disease patterns rather than the progressive development of one 

disease. 

 

Keywords: Allergic march, allergic rhinitis, asthma, eczema, food allergy.  

 

Key notes  

 This study explored the development and co-morbidity of allergic diseases by analysing 

the relationship between allergic manifestations in infancy and at the age of eight.  

 

 Allergic disease at the age of eight was related to the number of allergic manifestations 

in infancy and similar manifestations were associated at both ages. 
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 The findings suggest the existence of related patterns of allergic disease rather than the 

progressive development of one underlying disease.  

 

INTRODUCTION 

A natural course of allergic disease during childhood has been proposed, with a progression 

from eczema and food allergy in early childhood to asthma and allergic rhinitis at school age 

(1,2). The overall concept of this allergic march has been supported by cross-sectional and 

longitudinal studies (2,3). However, many individual children do not follow the classical allergic 

march (4,5). For this reason, different patterns of allergic morbidity and the co-existence of the 

different manifestations, rather than progressive development, have been suggested (4-6). In 

order to improve the understanding of eczema, allergic rhinitis and asthma, it is important to 

increase our knowledge of the development and co-morbidity of allergic diseases (8,14).  

 

In this prospective, longitudinal birth cohort study of more than 4,000 children, data on asthma 

and allergic manifestations were collected from infancy until eight years of age. We had 

previously analysed how early factors affected the risk of allergic diseases and asthma up to 

school age (12,13,15-18). 

 

The main aim of this study was to understand the relationship between allergic manifestations 

in infancy and at the age of eight years. We also wanted to understand comorbidities of different 

allergic diseases and describe the onset and prevalence of asthma and allergic diseases from 

infancy to eight years of age.  

 

METHODS  

Participants and procedures 

Data were obtained from a longitudinal cohort study of children born in the region of western 

Sweden in 2003. The random sample comprised 8,176 families, 50% of the birth cohort, and 

5,654 families who responded when their child was six months old entered the study. The 

procedures are illustrated in a flowchart in Figure S1. 
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After written informed consent, the parents answered questionnaires at six months and one, 4.5 

and eight years of age. The questionnaires were based on the Swedish version of the 

International Study of Asthma and Allergies in Childhood (ISAAC) and the Swedish BAMSE 

study, which can be translated from Swedish as “children, allergy, milieu, Stockholm, 

epidemiology”. Details of the questionnaires and response rates have previously been published 

(12,13,15-18).  

 

As reported earlier, the material was largely representative of the population (15).  Analyses 

relating to responders and non-responders when the children were eight years of age, showed a 

higher prevalence of preterm birth, parents with a low educational level and maternal smoking 

during pregnancy among the non-responders (12).  

 

Information on current allergy symptoms and reported diagnosis was collected at one, 4.5 and 

eight years of age. The questions relating to the onset of different allergic symptoms and asthma 

were asked at eight years of age. The questions on allergic diagnoses, symptoms and onset are 

summarised in Table S1. 

 

At 4.5 and eight years of age, the parents were asked if their children had shown reactions to 

inhaled allergens and, or, food allergens during an allergy test, such as a skin prick test or blood 

test. The inhaled allergens included dog, cat, horse, rabbit, house dust mites, birch, timothy, 

mugwort and moulds. The food allergens included at 4.5 and eight years were eggs, milk, fish, 

wheat, peanuts, soy and peas. Hazelnuts, almonds and other nuts were added to the 

questionnaire at eight years of age.  

  

Definitions 

The questions on allergic diagnoses, symptoms and onset are summarised in Table S1.  

Doctor-diagnosed asthma, doctor-diagnosed allergic rhinitis and doctor-diagnosed eczema were 

defined as a parentally reported diagnosis and either medication and, or, symptoms during the 

last 12 months. However, at one year of age, doctor-diagnosed eczema was defined as reported 

eczema.  
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Doctor-diagnosed food allergy at one year of age was defined as a parentally reported diagnosis 

during the first year. At 4.5 and eight years of age, a doctor-diagnosed food allergy was defined 

as fulfilling the following four criteria: 1) parentally reported diagnosis, 2) current food allergy, 

3) a positive allergy test to a specific food allergen and 4) reported symptoms for the same 

allergen. In addition, a positive allergy test for peanuts, or reported symptoms for almonds and 

other nuts at 4.5 years of age, together with criteria 1) and 2), was also regarded as a doctor-

diagnosed food allergy at 4.5 years of age. 

 

Recurrent wheeze was defined as three or more episodes of wheezing during the last 12 

months.  

 

Atopic asthma at eight years of age was defined as parentally reported doctor-diagnosed 

asthma and reported allergic sensitisation and, or, current doctor-diagnosed food allergy, 

allergic rhinitis or eczema. 

 

Non-atopic asthma at eight years of age was defined as parentally reported doctor-diagnosed 

asthma and not having reported allergic sensitisation or doctor-diagnosed food allergy, allergic 

rhinitis or eczema. 

 

Statistical analyses 

In the statistical analysis, the chi-square test and binary logistic regression were used. Odds 

ratios (OR) were estimated with 95% confidence intervals (95% CI). A p value of < 0.05 was 

considered statistically significant. For analyses comparing the mean values, an independent 

sample t-test was used. SPSS Statistics version 20.0 (IBM Corp., Armonk, New York, USA) was 

used for the statistical calculations. The chi-square for mean trends was calculated using Epi 

Info 6.0.4d (Centers for Disease Control and Prevention, Atlanta, USA).  

 

In the logistic regression analyses, allergic manifestations in infancy were analysed with regard 

to the different outcomes seen at eight years of age, namely any allergic disease and each 

disease separately. The allergic manifestations considered in infancy were recurrent wheeze, 
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eczema or food allergy or combinations of these. At eight years of age, doctor-diagnosed asthma, 

allergic rhinitis, eczema and, or, food allergy, were considered. In addition, the outcome of co-

morbidity at eight years of age was analysed in relation to co-morbidity at one and four years of 

age, with and without reported allergic sensitisation. Co-morbidity at eight years of age was 

having any combinations of doctor-diagnosed asthma, allergic rhinitis, eczema and, or, food 

allergy. In the logistic regression analyses, adjustments were made for gender and atopic 

heredity. 

 

The assumption of missing data was that it was missing at random and that it did not 

significantly alter the main results of the study. This assumption was tested by analysing the 

prevalence of allergic manifestations in children with complete data at all follow-up ages 

compared with children with any available data.  

 

Ethical approval 

The study was approved by the ethics committee at the University of Gothenburg, Sweden. All 

parents provided written, informed consent. 

 

RESULTS 

Study population 

The response rate at eight years of age was 4,051/5,044 (80.3%) of the questionnaires 

distributed, which was equivalent to 71.6% of the 5,654 families who entered the study. Only 

the 3,382 children with complete data on all questions relating to allergic diseases at one, 4.5 

and eight years of age, were included in the present study. This is illustrated in a flowchart in 

Figure S1. 

 

The results presented in Table S2 support the assumption that data was missing at random, by 

showing a similar prevalence of allergic manifestations among children with any information 

and in complete cases. In addition, the representativeness of the study subjects in relation to the 

total number of responders at eight years of age was analysed.  The parents of the study 

subjects had a somewhat higher education level, a slightly lower prevalence of smoking during 
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pregnancy and a slightly lower prevalence of breastfeeding for less than four months (p < 0.05). 

The populations did not differ statistically in terms of the mother’s medication during 

pregnancy, gender, atopic heredity, gestational age, mode of delivery, neonatal antibiotic 

treatment or early allergic manifestations.  

 

Allergic manifestations in infancy – allergic disease at eight years of age 

Children with allergic manifestations in infancy, for example either a recurrent wheeze, eczema 

or food allergy, had a higher prevalence of allergic disease at eight years of age, namely either 

doctor-diagnosed asthma, allergic rhinitis, eczema or food allergy. An increased risk of any 

allergic disease at eight years of age was seen with increasing numbers of allergic 

manifestations in infancy (Figure 1, Table 1). 

 

In addition, the risk of co-morbidity at eight years of age, namely having two or more allergic 

manifestations - asthma, allergic rhinitis, eczema or food allergy or all combinations - was high 

among children who also had co-morbidity in infancy – recurrent wheeze, eczema and, or, food 

allergy or all combinations – with an adjusted OR (aOR) of 22.1 and 95% CI of 13.7-35.7), 

adjusted for atopic heredity and gender. No interaction was seen between parental allergic 

disease and own allergic disease in infancy (p=0.834) when it came to the risk of allergic disease 

at eight years of age, such as having either doctor-diagnosed asthma, allergic rhinitis, eczema or 

food allergy. 

 

Table 2 shows the prevalence of any allergic disease seen at eight years of age, and each allergic 

manifestation separately, among children affected by different early manifestations. The 

associations between the three early manifestations and each outcome at eight years of age, 

adjusted for atopic heredity and gender, are shown in Figure S2 and listed in Table 2.  

 

Of the children with recurrent wheeze in infancy who had doctor-diagnosed allergic disease at 

eight years of age, 76% reported asthma, 31% eczema, 21% allergic rhinitis and 13% food 

allergy. The corresponding figures for food allergy in infancy were 39% asthma, 52% eczema, 

40% allergic rhinitis and 48% food allergy. For eczema in infancy, the figures were 31% asthma, 

58% eczema, 37% allergic rhinitis and 23% food allergy. 
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Asthma at eight years of age – previous or current allergic manifestations  

Among the children with asthma at eight years of age, 37.6% had no previous or current allergic 

manifestation, but 24.9% had current doctor-diagnosed allergic rhinitis, 18.8% had current 

doctor-diagnosed eczema and 14.4% had current doctor-diagnosed food allergy. The 

corresponding figures among children without asthma at eight years of age were 67.2%, 4.3%, 

7.0% and 2.3% (p<0.001 for all).   

 

The prevalence of asthma at eight years of age increased with the number of allergic 

manifestations during infancy (p for trend < 0.001). With no allergic manifestation in infancy 

3.1% had asthma at eight years of age, 9.8% had asthma with one manifestation, 22.3% had 

asthma with two manifestations and 66.7% had asthma with three manifestations. Moreover, an 

increased risk of asthma at eight years of age was seen with increasing numbers of allergic 

manifestations in infancy. With one manifestation the aOR was 3.0 (2.1-4.1), with two 

manifestations the aOR was 6.9 (4.3-11.3) and with three manifestations the aOR was 51.9 

(12.6-213.8), compared with symptom-free subjects, adjusted for atopic heredity and gender. 

The confidence intervals did not overlap. 

 

Onset and prevalence of allergic manifestations 

The overall prevalence of the different allergic manifestations from infancy to eight years of age 

is illustrated in Figure 2. The onset of allergic disease at eight years of age is illustrated in Figure 

S3. For doctor-diagnosed eczema, 47.8% had onset during the first year, with the mean age of 

onset being 2.3 years (median 1.5, SD 2.3). For doctor-diagnosed food allergy, 46.7% had onset 

during the first year, with the mean age of onset being 2.2 years (median 1.5, SD 2.2). For 

doctor-diagnosed asthma, 44.8% had onset before the age of two years, with the mean age of 

onset being 2.7 years of age (median 2.0, SD 2.2). For doctor-diagnosed allergic rhinitis, 7.9% 

had onset before the age of two years and 68.5% between 4.5 and eight years of age, with the 

mean age of onset being 4.9 years (median 5.0, SD 2.0). The onset of allergic rhinitis was 

significantly later than the age of onset of other manifestations (p=0.001). 

 

Atopic asthma had a significantly later onset than non-atopic asthma, with means of 3.0 years of 

age (median 2.3, SD 2.2) and 2.2 years of age (median 1.5, SD 2.0), respectively (p=0.019).  
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The prevalence and cumulative prevalence of different allergic manifestations from infancy to 

eight years of age are shown in Table 3. 

 

Co-morbidity  

The prevalence and co-morbidity of eczema, food allergy, recurrent wheeze/asthma and allergic 

rhinitis at the age of one, 4.5 and eight years of age are shown in Table S3. The progress of 

different manifestations from infancy to the ages of 4.5 and eight years of age, respectively, are 

shown in Table 4.  

 

Allergic disease was reported in 26% of the children at one year of age, but only among 15% at 

4.5 years of age and 16% at eight years of age (p for trend < 0.001). However, among those with 

allergic disease, co-morbidity – having two or more allergic manifestations – was more common 

at eight years of age (p for trend = 0.002) At the age of one year, 16% of children with allergic 

disease had co-morbidity, compared to 15% at 4.5 years of age and 23% at eight years of age. 

Current allergic sensitisation, with a reported positive allergy test, was associated with co-

morbidity at 4.5 years of age and at eight years of age (p<0.001). At 4.5 years of age, 76% of 

those with co-morbidity reported allergic sensitisation and the figure was 85% at eight years of 

age. In addition, allergic sensitisation at 4.5 years of age was associated with a co-morbidity of 

26% at eight years of age (p < 0.001). However, co-morbidity at 4.5 years of age increased the 

risk of co-morbidity at eight years of age, regardless of reported allergic sensitisation at 4.5 

years of age: without allergic sensitisation the OR was 47.2 (20.3-109.8) and with allergic 

sensitisation the OR was 91.4 (52.0-160.5). No data on allergic sensitisation was available at one 

year of age. However, a reported doctor’s diagnosis of food allergy at the age of one year was 

associated with co-morbidity (p< 0.001). At the age of one year co-morbidity was seen in 69% 

of those with food allergy in infancy, at 4.5 years of age it was seen in 18% and at eight years of 

age the figure was 26%. A reported doctor’s diagnosis of food allergy at the age of one year was 

also associated with reported allergic sensitisation (p<0.001). At 4.5 years of age 69% of those 

with food allergy in infancy reported allergic sensitisation and at eight years of age the figure 

was 73%. In addition, co-morbidity was significantly more common among children with atopic 

heredity at all ages (p<0.001). However, no significant difference was seen between boys and 

girls at one and 4.5 years of age, but at eight years of age co-morbidity was significantly more 

common among males (p=0.012).  
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DISCUSSION 

The main finding of this prospective, longitudinal birth cohort study was the strong link 

between allergic disease during infancy, for example having either recurrent wheeze, eczema or 

food allergy, and an increased risk of allergic disease at eight years of age, namely having either 

asthma, allergic rhinitis, eczema or food allergy. The impact was also increased if there was 

more than one early manifestation. In addition, we found different patterns of association 

between allergic manifestations over time. Manifestations in infancy were connected to similar 

manifestations at eight years of age. Recurrent wheeze only increased the risk of doctor-

diagnosed asthma and not of the other allergic manifestations at eight years of age, while 

eczema and food allergy in infancy independently increased the risk of all four allergic 

manifestations at eight years of age.  

 

The cross-sectional overall pattern of allergic manifestations at the population level in our study 

was in accordance with the proposed allergic march supported by previous studies (2,3,5,19). 

The concept of the allergic march describes the variation in allergic manifestations over time 

and suggests a progression of symptoms from early eczema and food allergy, to asthma and 

allergic rhinitis with increasing age (1-3).  

 

However, several studies have suggested that, even though they are associated, the different 

combinations of allergic manifestations seen over time suggest the co-existence rather than the 

progressive development of the same underlying disease (4-6). Children with early eczema who 

develop asthma and allergic rhinitis might represent one specific phenotype of eczema, 

characterised by eczema plus either wheezing or a specific pattern of sensitisation (6). In a 

study based on the Avon Longitudinal Study of Parents and Childhood (ALSPAC) and the 

Manchester Asthma and Allergy Study (MAAS) studies, Belgrave et al used latent class analysis 

to investigate the developmental profiles of eczema, wheeze and allergic rhinitis and found that 

only a small proportion of the children followed the profile resembling the ideal allergic march 

(5). Instead, eight different distinct disease profiles were described and associated with 

different sensitisation patterns, arguing in favour of different underlying mechanisms and 

questioning a causal relationship between eczema, wheeze and allergic rhinitis (5). However, 

the coexistence of allergic manifestations in the same child has been shown to be more common 

than expected by chance alone and, therefore, the allergic manifestations seem to share causal 

mechanisms (20).  
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Many agree that the occurrence of early allergic manifestations is associated with subsequent 

allergic disease (1,7,8). An increased risk of both subsequent asthma and allergic rhinitis has 

been described following eczema in early life (9-13). The findings of these studies, and of our 

study, support the allergic march on a population level, even though the concept is not the 

strongest factor at the individual level of children with allergic disease. In our study, the risk of 

asthma and other allergic disease at the age of eight years increased with an increasing number 

of allergic manifestations in infancy. Among the children with two or more of any allergic 

manifestations in infancy, more than half had any allergic disease at eight years of age. In 

addition, co-morbidity increased from infancy to eight years of age as a consequence of the 

increasing prevalence of asthma and allergic rhinitis. Furthermore, the more allergic 

manifestations a child had in infancy, the greater the risk of allergic disease and co-morbidity at 

eight years of age. Co-morbidity at preschool age has been shown to increase the risk of co-

morbidity regardless of immunoglobulin E sensitisation and this was also confirmed in our 

study (20). In addition, we found co-morbidity to be more common among children with atopic 

heredity, in line with the results of the BAMSE study (14). These associations suggest the 

progression of allergic disease over time, not only at a population level but also at an individual 

level, with a poorer prognosis in subjects with early disease.  

 

However, we found that manifestations in infancy, tended to be associated with similar 

manifestations at eight years of age. In subjects with eczema in infancy, only about a third had 

any allergic disease at eight years of age, but 60% of these still had eczema. This pattern was 

especially pronounced for recurrent wheeze, where a third of the subjects had any allergic 

disease at the age of eight years and of these 76% had doctor-diagnosed asthma. Interestingly, 

52% of those with food allergy in infancy were still affected by any allergic disease at eight 

years of age and about half of those had eczema and, or, food allergy, while 40% had allergic 

rhinitis and, or, asthma. In fact, recurrent wheeze was only an independent risk factor for 

doctor-diagnosed asthma, while early eczema and food allergy independently increased the risk 

of all the different manifestations at eight years of age.  

 

Overall, early food allergy appeared to be the strongest predictor of subsequent allergic disease. 

In addition, the occurrence of only one allergic manifestation, such as recurrent wheeze, eczema 

or food allergy, during infancy, was associated with a good prognosis, where over 70% were 

symptom free at eight years of age. This supports the notion of different progressive patterns of 

allergic disease. However, the development of allergic diseases is complex and the phenotype 
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and progression of allergic disease at individual levels may vary, depending on individual 

predisposition, susceptibility and exposure to different environmental and life events. 

 

The prevalence of allergic manifestations at different time points in our study was largely in line 

with previous studies (11,14,19,21-23). However, the levels varied to some degree between 

studies, most probably because of different definitions. We used definitions that included a 

reported doctor’s diagnosis, explaining, for example, the lower prevalence of eczema and 

asthma (wheeze) compared with that of the MAAS and ALSPAC studies (5).  

 

Reported doctor-diagnosed asthma increased with older age, while recurrent wheeze 

decreased, pinpointing the disparity in asthma definitions and the heterogeneous course of 

wheezing in early life. A similar pattern was seen in the ALSPAC and MAAS studies (5).  

 

We found that the onset of allergic rhinitis was clearly later than that of the other allergic 

manifestations, as it tripled in prevalence from 4.5 to eight years of age, which is in line with the 

results of the BAMSE, MAAS and ALSPAC studies (5,14). This increase in prevalence can be 

explained by the coincidence of sensitisation to airborne allergens seen during school age (22).  

 

Strengths and limitations 

The strengths of the study were the longitudinal design, the large size of the birth cohort and 

the high response rate. In addition, the definitions used for allergic disease were based on a 

parentally reported doctor’s diagnosis, medication and, or, symptoms.  

 

The limitations of the study are those inherent in questionnaire-based studies, for example that 

there can always be some uncertainty regarding the validity of answers. To improve the validity 

of answers, we used questions based on well-known, validated questionnaires.  

However, no objective data on sensitisation or doctor’s diagnosis were available. Thus, the 

reported data were based on parental recollections of a doctor’s diagnosis and of the results of 

their children’s blood tests or skin prick tests. The lack of objective data may have affected the 

validity of the definitions of allergic disease, for example that of allergic asthma and a food 
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allergy diagnosis. Other studies have reported a discrepancy between the reported prevalence 

of food allergy and the prevalence following objective evaluations with allergy tests and, or, 

provocation (24). This has to be kept in mind before generalising the results of this present 

study.  

 

As reported earlier, our cohort appeared to be largely representative of the population (15). 

However, as is often seen in questionnaire studies, responders tend to be more health conscious 

and well educated than non-responders (12). This was also evident in this present study 

population.  

 

CONCLUSION 

In conclusion, allergic disease at eight years of age was strongly related to the presence of 

recurrent wheeze and allergic manifestations in infancy. Manifestations in infancy tended to be 

associated with similar manifestations at eight years of age, suggesting the co-existence of 

patterns of allergic disease rather than the progressive development of one underlying disease. 
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Legends: 

Figure 1. Prevalence of allergic disease at eight years of age (doctor-diagnosed asthma, 

rhinitis, eczema or food allergy) among children with one or two or more allergic 

manifestations in infancy (recurrent wheeze, eczema or food allergy), compared with no 

manifestation.  

 

Figure 2. Population based prevalence of allergic diseases from infancy to school age, 

presented cross-sectionally at each follow up. For exact figures see Table 3.  

 

SUPPORTING INFORMATION 

Additional Supporting Information may be found in the online version of this article: 

 

Figure S1. Flowchart showing number of study subjects from inclusion to the follow up 

at eight years of age. Response rate at earlier follow ups and the reasons for dropout are 

listed.  

 

Figure S2. The associations between the three early manifestations (recurrent wheeze, 

eczema or food allergy) and each outcome at eight years of age (doctor-diagnosed 

asthma, rhinitis, eczema or food allergy) analysed using multivariate logistic regression 

analysis, adjusting for gender and age. Adjusted ORs are shown with a 95% confidence 

interval.  

 

Figure S3. Age of onset of allergic diseases. The onset of allergic manifestations, i.e. 

doctor-diagnosed eczema, food allergy, asthma and allergic rhinitis reported for those 

affected at eight years of age.  
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Table S1. Questions on allergic symptoms and diagnoses at the ages of one, 4.5 and 

eight years of age. 

 

Table S2. Children included in the present analyses (complete data on all questions, 

n=3,382) versus all available data on responders at eight years of age (n=4,051). 

Dropout analysis for allergic manifestations. 

 

Table S3. Prevalence and co-morbidity of eczema, food allergy and recurrent wheeze at 

one year of age (n=3,382). 

 

 

Table 1. The risk of any allergic disease at eight years of age (i.e. having either doctor-

diagnosed asthma, allergic rhinitis, eczema or food allergy) in relation to increasing numbers 

of allergic manifestations in infancy (recurrent wheeze, eczema and/or food allergy, all 

combinations) analysed using multivariate logistic regression analysis, adjusting for gender 

and age. Adjusted odds ratios are shown with a 95% confidence interval.  

 

 

 Any allergic disease at 8 y, 

aOR (95% CI) 

No manifestation Ref. 

One manifestation 3.1 (2.5-3.8) 

Two or more manifestations 9.2 (6.7-13.2) 
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Table 2. The prevalence of any allergic disease and the separate allergic manifestations, i.e. 

doctor-diagnosed asthma, rhinitis, eczema and food allergy, seen at school age among 

children affected by the different early manifestations i.e. recurrent wheeze, eczema and 

food allergy. The corresponding prevalence among those unaffected in infancy is shown in 

brackets. The associations between the three early manifestations and each outcome at 

school age were analysed using multivariate logistic regression analysis, adjusting for 

gender and age. Adjusted odds ratios, aORs, are shown with a 95% confidence interval.  

 

 Any allergic disease 8 

y 

aOR (95% CI) 

Recurrent wheeze 1 y 32 (15)  2.4 (1.7-3.4) 

Eczema 1 y 33 (12)  2.8 (2.3-3.4) 

Food allergy 1 y 52 (14) 4.1 (2.9-5.7) 

   

 DD asthma 8 y aOR (95% CI) 

Recurrent wheeze 1 y 25 (4)  6.5 (4.4-9.7) 

Eczema 1 y 10 (4)  1.7 (1.2-2.4) 

Food allergy 1 y 19 (5) 3.7 (2.3-5.8) 

   

 DD rhinitis 8 y aOR (95% CI) 

Recurrent wheeze 1 y 6 (5)  0.9 (0.5-1.7) 

Eczema 1 y 12 (4)  2.7 (1.9-3.7) 

Food allergy 1 y 21 (5)  3.4 (2.2-5.3) 

   

 DD eczema 8 y aOR (95% CI) 

Recurrent wheeze 1 y 8 (8)  0.9 (0.5-1.8) 

Eczema 1 y 19 (5)  3.8 (2.9-5.0) 

Food allergy 1 y 27 (7)  2.9 (2.0-4.3) 
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 DD food allergy 8 y aOR (95% CI) 

Recurrent wheeze 1 y 4 (3)  1.1 (0.5-2.5) 

Eczema 1 y 8 (2)  2.6 (1.6-4.1) 

Food allergy 1 y 26 (2)  11.9 (7.4-19.1) 

 

 

 
Table 3. Prevalences and cumulative prevalences of allergic manifestations at 1, 4.5 and 8 

years of age (n=3,382). 

 

 

    

 

1 year 4 years 8 years 

 

n %  n % n % 

Prevalence 

   Eczema 690 20.4 284 8.4 259 7.7 

Food allergy 165 4.9 94 2.8 101 3.0 

Recurrent wheeze 173 5.1 174 5.1 108 3.2 

Asthma 65 1.9   173 5.1 181 5.4 

Rhinitis   53 1.6 183 5.4 

    Cumulative prevalence 

   Eczema 690 20.4 819 24.2 896 26.5 

Symptoms of eczema 690 20.4 1005 29.7 1213 35.9 

Food allergy 165 4.9 210 6.2 248 7.3 

Symptoms from food 648 19.2 1015 30 1271 37.6 

Recurrent wheeze 173 5.1 308 9.1 372 11.0 
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Any wheeze 670 19.8 1276  37.7 1337 39.5 

Asthma 65 1.9 201 5.9 277 8.2 

Rhinitis 

 

53 1.6 200 5.9 

Symptoms of rhinitis 

 

218 6.4 466 13.8 
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Table 4. Progress of different manifestations from infancy to age 4.5 and eight years.  

 

One year of age Four years of age % (n)  Eight years of age % (n) 

 

Eczema only  

n = 552 = 100% 

 

Symptom-free 

Eczema only 

Eczema + other  

Other, no eczema 

 

73 

16 

4 

7 

 

(402) 

(87) 

(22) 

(41) 

  

Symptom-free 

Eczema only 

Eczema + other  

Other, no eczema 

73 

12 

3.5 

11.5 

(402) 

(66) 

(20) 

(64) 

Food allergy (FA) only 

n = 57 = 100% 

Symptom-free 

FA only 

FA + other  

Other, no FA 

74 

12 

7 

7 

(42) 

(7) 

(4) 

(4) 

 Symptom-free 

FA only 

FA + other  

Other, no FA 

68 

7 

7 

17.5 

(42) 

(4) 

(4) 

(10) 

Recurrent wheeze (RW) only 

n = 126 = 100% 

Symptom-free 

RW only 

RW + other  

Other, no RW 

76 

18.5 

2.5 

3 

(96) 

(23) 

(3) 

(4) 

 Symptom-free 

Asthma only 

Asthma+ other  

Other, no Asthma 

70 

22 

3 

5 

(88) 

(28) 

(4) 

(6) 

      36 (34) 
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Food allergy (FA) and eczema  

n = 95 = 100% 

Symptom-free 

FA + eczema only 

FA or eczema only  

FA or eczema + other 

Other, no FA or eczema 

41 

13 

30 

8.5 

7.5 

(39) 

(12) 

(29) 

(8) 

(7) 

Symptom-free 

FA + eczema only 

FA or eczema only  

FA or eczema + other 

Other, no FA or eczema 

5 

18 

28.5 

12.5 

(5) 

(17) 

(27) 

(12) 

Recurrent wheeze (RW) and eczema  

n = 34 = 100% 

Symptom-free 

RW + eczema only 

RW or eczema only  

RW or eczema + other 

Other, no RW or eczema 

47 

0 

41 

9 

3 

(16) 

(0) 

(14) 

(3) 

(1) 

 Symptom-free 

Asthma + eczema only 

Asthma or eczema only  

Asthma or eczema + other 

Other, no Asthma or eczema 

71 

3 

12 

9 

6 

(24) 

(1) 

(4) 

(3) 

(2) 

Recurrent wheeze (RW) and Food allergy 

(FA)  

n = 4 = 100% 

Symptom-free 

RW + FA only 

RW or FA only  

RW or FA + other 

Other, no RW or FA 

100 

0 

0 

0 

0 

(4) 

(0) 

(0)  

(0) 

(0) 

 Symptom-free 

Asthma + FA only 

Asthma or FA only  

Asthma or FA + other 

Other, no Asthma or FA 

100 

0 

0 

0 

0 

(4) 

(0) 

(0)  

(0) 

(0) 

 

Recurrent wheeze (RW) and Food allergy 

(FA) and eczema 

n = 9 = 100% 

 

Symptom-free 

RW+ FA + Eczema only 

Either, no Rhinitis 

 

0 

11 

78 

 

(0) 

(1) 

(7)  

  

Symptom-free 

Asthma + FA + Eczema only 

Either, no Rhinitis 

22 

22 

33 

22 

(2) 

(2) 

(3)  

(2) 
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Either + Rhinitis 

Only Rhinitis 

11 

0 

(1) 

(0) 

Either + Rhinitis 

Only Rhinitis 

0 (0) 

Symptom-free 

n = 2505 = 100% 

Symptom-free 

One manifestation 

Two manifestations 

>Three manifestations 

90.5 

9 

0.5 

0 

(2271) 

(221)  

(12) 

(1) 

 Symptom-free 

One manifestation 

Two manifestations 

>Three manifestations 

89 

9 

1.5 

0.5 

(2236) 

(228)  

(34) 

(7) 

 

 

 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

 

 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

 

 

 

 




