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ABSTRACT 

 

The purpose of this study was to assess the effect of preventive immunization on the 

incidence of allergies in Poland.  

18617 (53.8% female, 24.2% 6-7 years old, 25.4% 13-14 years old, 50.4% 20–44 years old) 

were selected by stratified cluster sampling method in 8 cities and 1 rural area. 4783 of whom 

underwent objective outpatient screening assessments. Study subjects were evaluated for any 

association between preventive immunization against rubella, measles, typhoid fever, 

smallpox and incidence of atopic dermatitis, allergic rhinitis, and asthma.  

There was no increased risk of allergy incidence in the majority of vaccinated subjects 

against rubella, measles, typhoid fever, or smallpox (OR from 0.42 (p<0.0001) to 1.34 

(p<0.0001) with 95% CI from 0.27–0.65 to 1.19–1.50). Slightly increased risk of asthma was 

after vaccination against typhoid (OR=1.27; p<0.0001) and smallpox (OR=1.21; p=0.02). 

The risk of atopic dermatitis (AD) was also evaluated following vaccination against rubella 

(OR=1.34; p<0.0001), typhoid (OR=1.13; p=0.005), varicella (OR=1.18; p=0.003); rhinitis 

and AR following vaccination against measles (respectively OR=1.22; p<0.0005 and OR = 

1.21; p=0.0002). No higher risk of allergic diseases was demonstrated in vaccinated 

individuals diagnosed by doctor in an outpatient setting.  

These data do not demonstrate a causal relationship between vaccinations and allergic 

conditions. 
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INTRODUCTION 

 

Allergic conditions constitute one of the most 

important problems of modern medicine.  
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In the past 3 decades, we have witnessed a dramatic 

increase in the prevalence of asthma and allergic 

diseases worldwide, most notably in countries with a 

western lifestyle. These studies indicate that in many 

nations over 30% of the study population may be 

affected with allergies.
1-3

 Most cases of allergic 

diseases first appear in childhood, with 80% to 90% of 

patients diagnosed by 6 years of age. The incidence of 

allergies is associated with a combination of genetic 
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and environmental factors. Preventive vaccinations are 

also considered in the etiology of allergies. The 

association between vaccination uptake and the risk of 

atopic diseases was first proposed in 1994.
4
 Up to now, 

several studies have suggested either a provocative or 

protective effect of immunization depending on the 

specific vaccine, the target population, and the age at 

which the vaccine was administered.
5-8

 Some studies 

indicated a possible atopy-protective effect of 

immunization.
9-11

 

Although current evidence suggests that virus 

vaccination does not lead to an increase or decrease 

incidence of asthma or atopy in children receiving 

vaccines, the cross-sectional, population-based cohort 

studies are required. 

In Poland, mandatory vaccinations were initiated 

after 1945. At first, they were conducted as part of 

immunization initiatives, then – beginning from 1963 – 

they were part of immunization programs (Table 1).
12

 

The objective of this study, as a part of the 

Epidemiology of Allergic Disorders in Poland (ECAP 

study), was to determine the possible association of  

rubella, measles, typhoid fever and smallpox preventive 

immunization with the incidence of allergic diseases in 

Poland. 

 

MATERIALS AND METHODS 

 

Study Population 

ECAP used the methodology of The International 

Study of Asthma and Allergies in Childhood (ISAAC) 

and The European Community Respiratory Health 

Survey (ECRHS). The study areas were selected 

according to the ECRHS guidelines. ECAP involved 

the populations of eight largest urban agglomerations in 

Poland (each with over 150 000 inhabitants) and 

additionally one rural region, also with a population of 

over 150 000 since the rural population accounts for 

39% of the entire Polish population. The study areas 

were specifically chosen but the study subjects were 

selected by stratified random sampling based on the 

national identification number (PESEL). According to 

the ISAAC and ECRHS protocols, the study included 

three groups of respondents: children aged 6-7 years 

and 13-14 years, and adults (20-44 years). 

The first part of project (a questionnaire survey) 

was carried out on a group of 22703 subjects with the 

response rate of 64.4% and eventually 18 617 

completed questionnaires were accepted. The study 

involved two age groups of children, 6-7 year olds and 

13-14 year olds, and adults aged 20 – 44. There were 

4510 (24.2%) 6-7 year olds, 4721 (25.4%) 13-14 year 

olds and 9386 (50.4%) adults. Of the respondents, 

10 011 (53.8%) were female and 8606 (46.2%) were 

male. In the medical evaluation part of the study, 4783 

patients (25.7% of the respondents) were assessed on 

an outpatient basis, including 1329 6-7 year olds, 1321 

13-14 year olds and 2133 adults. The study group 

design is shown in Table 2.  

 

 

Table 1. Mandatory preventive vaccinations administered in Polish children aged 0–18 between 1945 and 2008.14 

Vaccine type Immunization  

prior to 1963 

Added into immunization   

schedule 

Removed from immunization 

schedule 

DTP initiative-based 1963 still administered 

BCG initiative-based 1963 still administered 

Smallpox initiative-based 1963 1979 

Typhoid fever initiative-based 1963 1974 

Poliomyelitis initiative-based 1972 still administered 

Measles not administered 1975 still administered 

Rubella not administered in girls between 1988 and 2004;  

in everyone since 2005 

still administered 

Hepatitis B not administered 1994 still administered 

Mumps not administered 2005 still administered 

Haemophilus influenza 

b (HIB) 

not administered 2007 still administered 

DTP: Diphtheria-Tetanus-Pertussis vaccine, BCG: Bacille Calmette-Guérin vaccine 
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Table 2. Baseline characteristics of the study population.  

Year of birth Total 
6-7 years old 13-14 years old 20-44 years old 

1999–2002 1992–1995 1962–1987 

Questionnaire survey 

Total      n (%) 18617 (100.0) 4510 (24.2) 4721 (25.4) 9386 (50.4) 

female    n (%) 10011 (53.8) 2218 (22.2) 2275 (22.7) 5518 (55.1) 

male       n (%) 8606 (46.2) 2292 (26.6) 2446 (28.4) 3868 (44.9) 

Medical evaluation 

Total      n (%) 4783 (100.0) 1329 (27.8) 1321 (27.6) 2133 (44.6) 

female    n (%) 2608 (54.5) 657 (25.2) 639 (24.5) 1312 (50.3) 

male       n (%) 2175     (45.5)     672   (30.9)      682  (31.4)        821     (37.7) 

 

 

Questionnaire-based Survey 

The questionnaire was based on the translated and 

validated questionnaires ECRHS and ISAAC. 

According to ECRHS and ISAAC, the diagnosis of 

allergic diseases was based on assumptions of these 

studies described in detail in previous reports.
1
 Details 

of the definition of the diseases are shown in the 

Appendix. 

The responses to these survey questions were 

analyzed in the age groups subject to immunization, 

stratified by the response to the following “Have you 

been vaccinated according to the Immunization 

Schedule?”. We compared the incidence of allergic 

diseases (asthma, allergic rhinitis, atopic dermatitis 

(AD)) in vaccinated and non-vaccinated respondents. 

Due to the schedule of vaccination and the percentage 

of vaccinated individuals (nearly 99%), for each 

vaccination we adopted different criteria comparison 

groups.  We compared the groups that had in their 

schedule mandatory vaccination with a group of no 

required vaccination. 

 

Medical Evaluation 

Allergologists diagnosed asthma according to the 

GINA criteria, allergic rhinitis using the ARIA criteria 

and AD using the Hannifin and Rajka criteria. In 

addition, based on the results of these outpatient 

assessments and skin prick test (SPT), respondents 

were sub-grouped with allergic asthma confirmed with 

SPT and allergic rhinitis confirmed with SPT. SPT was 

performed for 15 most common airborne allergens 

(Allergopharma, Reinbek, Germany).
1
 

The above categories of diagnoses were analyzed in 

the age groups subject to vaccination, with respect to 

the following question from the outpatient survey:  

 

Have you been vaccinated according to the 

Immunization Schedule?” 

From among the vaccines that the analyzed age 

groups were subjected to, the study considered those 

that were introduced into or removed from the 

mandatory immunization schedule for the age group 

from 0 to 18-year-olds between 1962 and 2002. 

According to these criteria, individuals vaccinated 

against smallpox, typhoid fever, measles, and rubella 

were qualified for analysis. 

Every respondent who answered “Yes” to the 

survey question: “Have you been vaccinated according 

to the Immunization Schedule” and belonged to the age 

group subject to mandatory immunization between 0 

and 18 years, was qualified into the group vaccinated 

against the evaluated diseases. 

 

Statistical Analysis 

The differences in the incidence of allergies 

considered in relation with immunization against 

rubella, measles, typhoid fever, and smallpox were 

expressed as odds ratio (OR) with 95% confidence 

intervals (95% CI). The statistical analysis was 

conducted with a chi-square (χ
2
) test. The differences 

with the p value of <0.05 were considered to be 

statistically significant. 

 

RESULTS 

 

The prevalence of allergic diseases in the study 

population is shown in Table 3. 

The association of rubella, measles, typhoid fever 

and smallpox preventive immunization with the 

prevalence of allergic diseases is shown in Table 4. 
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Table 3. Prevalence of allergic diseases in the study population. Data are presented as percentages. 

 

Age groups 

6–7 years old 13–14 years old Adults 

Diagnosis by questionnaire    

Reported asthma 4.4 6.2 4.0 

Symptomatic asthma  19.2 15.9 13.8 

Symptomatic allergic rhinitis 23.7 24.6 21.0 

Symptoms of rhinitis 37.8 34.5 36.0 

Reported atopic dermatitis 45.9 39.1 33.7 

Atopic dermatitis 5.3 4.3 3.0 

Doctor's diagnosis    

Asthma 11.4 11.8 9.7 

Objectively diagnosed allergic rhinitis 23.8 30.1 30.0 

Objectively diagnosed atopic dermatitis 8.7 9.0 3.6 

Allergic asthma 5.3 7.6 6.6 

Allergic rhinitis 18.3 26.4 25.9 

 

Table 4. Relationship between immunization status and the prevalence of allergic diseases in study group. Data are presented 

as OR (95% CI). Reference category is unvaccinated. Statistically significant values are shown in bold. 

  Rubella Measles Typhoid fever Smallpox 

Diagnosis by questionnaire     

Reported asthma OR 0.68 (0.54–0.87) 1.02 (0.82–1.26) 1.00 (0.81–1.24) 0.78 (0.59–1.01) 

P 0.002 0.87 1 0.07 

Symptomatic asthma OR 0.80 (0.66–0.97) 0.80 (0.71–0.91) 1.27 (1.12–1.44) 1.21 (1.03–1.41) 

P 0.026 0.0007 0.0001 0.02 

Symptomatic allergic rhinitis OR 0.73 (0.64–0.83) 1.21 (1.06–1.34) 0.83 (0.75–0.92) 0.93 (0.82–1.05) 

P <0.0001 0.0002 0.0003 0.25 

Symptoms                  of 

rhinitis 

OR 0.77 (0.68–0.87) 1.22 (1.11–1.32) 0.83 (0.76–0.90) 0.89 (0.80–0.99) 

P <0.0001 <0.0005 <0.0005 0.03 

Self-reported 

atopic dermatitis 

OR 1.34 (1.19–1.50) 0.91 (0.84–1.0) 1.13 (1.04–1.24) 1.18 (1.06–1.31) 

P <0.0001 0.05 0.005 0.003 

Atopic dermatitis OR 1.24 (0.94–1.65) 0.90 (0.71–1.14) 1.12 (0.88–1.43) 1.01 (0.74–1.36) 

P 0.1315 0.39 0.36 1 

Doctor's diagnosis  

Asthma OR 0.67 (0.47–0.95) 0.94 (0.7–1.25) 1.05 (0.79–1.41) 0.80 (0.55–1.16) 

P 0.0238 0.66 0.7645 0.26 

Allergic rhinitis OR 0.70 (0.55–0.89) 1.10 (0.92–1.33) 0.90 (0.74–1.08) 0.96 (0.76–1.20) 

P 0.0032 0.32 0.2716 0.73 

Atopic dermatitis OR 1.22 (0.84–1.78) 1.19 (0.74–1.90) 0.85 (0.53–1.36) 0.91 (0.52–1.61) 

P 0.3363 0.48 0.5574 0.77 

Allergic asthma confirmed 

with SPT 

OR 0.42 (0.27–0.65) 1.17 (0.82–1.67) 0.84 (0.59–1.20) 0.67 (0.43–1.04) 

P <0.0001 0.42 0.3681 0.08 

Allergic rhinitis confirmed 

with SPT 

OR 0.60 (0.47–0.77) 1.14 (0.93–1.38) 0.87 (0.71–1.05) 0.97 (0.77–1.23) 

P <0.0001 0.21 0.1614 0.81 
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Immunization against Rubella 

The evaluation of the relationship between 

vaccinations against rubella and allergies revealed 

lower incidence of reported asthma (OR=0.68; 

p=0.002), symptomatic asthma (OR=0.8; p=0.026), 

symptomatic allergic rhinitis (OR=0.73; p<0.0001), 

symptoms of rhinitis (OR=0.77; p<0.0001), in 

individuals vaccinated against rubella as opposed to the 

nonvaccinated individuals. The similar data we 

received for asthma (OR=0.67; p=0.02) and allergic 

rhinitis (OR=0.7; p=0.003) diagnosed by doctor and 

asthma (OR=0.42; p<0.0001) and allergic rhinitis 

(OR=0.6; p<0.0001) confirmed by SPT. The group 

vaccinated against rubella was shown to have a higher 

incidence of self-reported eczema (OR=1.34; 

p<0.0001). However, the incidence of such allergic 

conditions as AD diagnosed by doctor was shown to be 

slightly higher in the vaccinated vs. the nonvaccinated 

group, although the difference was not statistically 

significant. 

 

Immunization against Measles 

Our analysis demonstrated that the incidence of 

symptomatic asthma (OR=0.8; p=0.0007) was lower in 

the individuals vaccinated against measles vs. those 

nonvaccinated. Individuals vaccinated against measles 

were shown to have a higher risk of developing such 

allergic conditions as allergic rhinitis (OR=1.21; 

p=0.0002) and symptoms of rhinitis (OR=1.22; 

p<0.0005). 

 

Immunization against Typhoid Fever 

Our analysis demonstrated lower risk of 

symptomatic allergic rhinitis (OR=0.83; p=0.0003) and 

symptoms of rhinitis (OR=0.83; p<0.0005) in 

vaccinated individuals. We observed higher risk of 

symptomatic asthma (OR=1.27; p=0.0001) and self-

reported eczema (OR=1.13; p=0.005) in the vaccinated 

vs. the nonvaccinated group. 

 

Immunization against Smallpox 

We observed lower risk of symptoms of rhinitis 

(OR=0.89; p=0.03) in the individuals vaccinated 

against smallpox vs. that in the nonvaccinated group. 

The risk of developing such allergic conditions  

as symptomatic asthma (OR=1.21; p=0.02) and self-

reported eczema (OR=1.18; p=0.003) was shown to  

be higher in the individuals vaccinated against 

smallpox. 

DISCUSSION 

 

The possible effects of immunization on subsequent 

development of asthma and atopy remain a matter of 

controversy. In 1994, JAMA published a letter to 

editors sent by Odent et al. entitled: Pertussis 

vaccination and asthma: is there a link?
 
 as a response 

to the article by Ellis and Douglas on new vaccine 

production technologies.
4,13

 They presented their 

observational study results in 448 children and 

concluded that relative risk of severe asthma in 

vaccinated against pertussis children was 5.43 

(p=0.0005). Further 3 of 112 children who were 

nonvaccinated against pertussis but had received other 

vaccines were diagnosed with asthma, compared with 

only 1 asthma diagnosis among 91 children who had 

not received any vaccines – the difference was not 

statistically significant.
4
 

Since Odent’s report, there have been many studies 

to evaluate the relationship between allergies and 

immunization. Although some studies have suggested 

that immunization might increase the risk for atopic 

disease, a number of studies have found no association 

or have even reported a protective effect for 

immunization against atopy.
14-16

 The focus is 

particularly on BCG vaccination. According to a recent 

published meta-analysis and the study carried out by 

Linehan et al., single BCG vaccination could be a 

protective factor for asthma.
9,10

 But other reports did 

not confirm this observation
17,18

 or found a uniform 

positive association between TB and allergic disease 

outcomes, including eczema on skin examination.
19,20

  

At the same time, there was no association between 

BCG revaccination (a second dose of BCG) and 

asthma, allergic rhinitis and/or atopic eczema.
21

 To 

date, it is unclear whether this possible association is 

attributable to a causal relationship, and further 

longitudinal studies are required. In our study, we have 

not assessed the association between BCG vaccination 

and allergies, due to the almost 100% of BCG 

vaccinated children in Poland. 

McDonald et al. discovered a negative association 

between delay in administration of the first dose of 

whole-cell diphtheria, pertussis, tetanus immunization 

in childhood and the development of asthma. The 

association was greater with delays in all of the first 3 

doses.
22

 No evidence for an increased risk of wheeze or 

asthma in children vaccinated against pertussis 

compared with nonvaccinated children was found by 
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Spycher et al.
23

 It follows that the results are 

inconclusive. To our knowledge, there are a few studies 

assessing other vaccinations.
15,16

 That was the reason 

for taking this subject in the ECAP project.  

Our cross-sectional, observational, retrospective 

study was designed on the basis of international 

epidemiological studies (ISAAC and ECRHS), which 

are international, multicenter and the most reliable 

research on the prevalence of allergic diseases in the 

world.
3,24

 The basic tool of ECAP is a validated 

questionnaire, which is recognized as an objective 

method of diagnosis. In addition, we conducted a 

verification of the results by the second phase of the 

study - to examine outpatient. However, we should not 

forget, that the selection of the respondents to the 

outpatient examination in screening study is often 

biased. Sick people are more likely to engage in this 

type of study than healthy ones.
25

 The use of two 

research methods - a questionnaire and examine 

outpatient - allowed for a maximum objectification of 

the results and increases the value of the merits of the 

ECAP project. 

For ethical reasons, the only possibility to carry out 

research on the relationship between vaccination and 

the occurrence of diseases is an observational study 

(retrospective or prospective). In Poland, it is very 

difficult to design and conduct studies on the effect of 

preventive vaccination in children 0 to 18 years old on 

the incidence of allergies, because the proportion of 

vaccinated children exceeds 90%. Therefore, our study 

considered preventive vaccinations intended for 

children aged 0–18 that were introduced into or 

removed from the Polish immunization schedule within 

the analyzed period (1962–2002). Thus, our analysis 

focused on immunization against rubella, measles, 

typhoid fever, and smallpox.  We compared the 

vaccinated and unvaccinated persons. Due to the 

schedule of mandatory vaccinations and a very high 

percentage of vaccinated children (nearly 99%), we had 

compared the respondents were born in different year 

periods (measles, smallpox, typhoid fever), or girls and 

boys (rubella). In another case, the group of 

unvaccinated would be too small for analysis. 

The results generally demonstrated comparable 

incidence rates of allergic conditions in the groups 

vaccinated and nonvaccinated against measles, typhoid 

fever, and smallpox. Higher incidence rates of allergic 

conditions in the vaccinated groups were demonstrated 

only in a few cases diagnosed by questionnaire 

responses. We found higher risk of symptomatic 

asthma and self-reported eczema in vaccinated persons 

against typhoid fever and smallpox. In participants 

vaccinated against measles, we found a higher risk of 

symptoms of rhinitis and allergic rhinitis. At the same 

time, in a few incidents, we found decreased risk of 

rhinitis and asthma. Neither increase nor decrease in 

the risk of allergic conditions diagnosed based on an 

outpatient assessment, was demonstrated in vaccinated 

vs. nonvaccinated individuals. These results may be 

explained based on the varied degrees of sensitivity and 

specificity of questions serving as the basis for 

diagnosing the evaluated conditions. The survey 

questions serving as the basis for diagnosing 

symptomatic asthma, self-reported eczema, symptoms 

and allergic rhinitis were more sensitive and less 

specific in comparison to those for diagnosing these 

conditions based on objective tests conducted in an 

outpatient setting. These differences may also be a 

result of comparing the incidence of allergic conditions 

in different age groups, and – as our study 

demonstrated – the incidence rates of allergy in 

different age groups differed. Koppen et al. reviewed 

the results of studies available in the MEDLINE 

database on the relationship of childhood immunization 

with vaccines containing pertussis, measles, or 

tuberculosis. The authors analyzed studies in terms of 

their robustness and methodological adequacy 

(randomization, control group status, sample size). A 

total of 12 studies on pertussis immunization, 9 studies 

on measles immunization, and 8 studies on tuberculosis 

immunization were analyzed. The studies that were 

found to be methodologically adequate, demonstrated 

no relationship between immunization and allergies.
14

 

A little different results and conclusions, we 

received analyzing the vaccinated and unvaccinated 

group against rubella. The risk of rhinitis and asthma 

(diagnosis by the questionnaire and medical 

examination) was lower in vaccinated subjects. Similar 

results were obtained by Mommmers et al., who 

analyzed the relationship between immunization status 

and the incidence of allergic conditions. They found 

lower levels of IgE in children vaccinated against 

rubella (OR=0.80).
15

 In contrast to rhinitis and asthma, 

AD and self-reported eczema were more common in 

vaccinated people in our study.  

Gruber et al., who evaluated the relationship 

between vaccinations administered during the first year 

of life and the development of AD and hypersensitivity, 
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concluded that there was no relationship between the 

development of AD and the administered vaccines 

(rubella, diphtheria, tetanus, pertussis, polio, 
Haemophilus influenza b (HIB) infection, hepatitis B, 

measles, mumps, chickenpox, tuberculosis, 

meningococcal and pneumococcal infections). The 

study also failed to show a relationship between the 

administered vaccines and IgE level elevation in the 

second year of life.
16

 Our findings could be a result of 

the higher AD and lower asthma and rhinitis incidence 

in females compared to that in males, as demonstrated 

in the ECAP study,
1
 so it requires further detailed 

research and clarification. 

In conclusion, our cross-sectional study using the 

ISAAC and ECRHS standards generally showed no 

causal relationship between immunization and the 

incidence of allergic conditions. We observed only 

slight higher risk of symptomatic asthma and self-

reported eczema in vaccinated persons against typhoid 

fever and smallpox. In respondents vaccinated against 

measles, we found a higher risk of symptoms of rhinitis 

and allergic rhinitis. Rhinitis and asthma were 

negatively associated with typhoid fever and smallpox 

vaccines. Rubella vaccination reduces the risk of 

asthma and rhinitis. The risk of self-reported eczema 

was increased in vaccinated against rubella, typhoid 

fever, and smallpox. Further study of the relationship 

between the possible association of rubella, measles, 

typhoid fever and smallpox preventive immunization 

with the incidence of allergic diseases should be carried 

out.  
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