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ABBREVIATIONS: 

BMI: body mass index  

ECRHS: European Community Respiratory Health Survey 

HRT: hormone replacement therapy 

IR: insulin resistance 

RHINE: Respiratory Health in Northern Europe 
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ABSTRACT 

Background: Hormone replacement therapy (HRT) and obesity both appear to increase 
asthma risk. We wanted to investigate the association of HRT with asthma and hay fever in a 
population of peri-menopausal women, focusing on possible interaction with body mass index 
(BMI).  

Methods: A postal questionnaire was sent to population-based samples in Denmark, Estonia, 
Iceland, Norway and Sweden in 1999-2001, and 8588 women aged 25-54 years responded 
(77%). Pregnant women, women using oral contraceptives, and women <46 years were 
excluded. Analyses included 2206 women aged 46-54 of which 884 were menopausal and 
540 used HRT. Stratified analyses by BMI in tertiles were performed. 

Results: HRT was associated with increased risk for asthma (OR= 1.57[95% CI=1.07-2.30]), 
wheeze (OR=1.60[1.22-2.10]) and hay fever (OR=1.48[1.15-1.90]). The associations with 
asthma and wheeze were significantly stronger among women with BMI in the lower tertile 
(asthma OR=2.41[1.21-4.77]; wheeze OR=2.04[1.23-3.36]) as compared with heavier women 
(asthma: pinteraction= 0.030; wheeze: pinteraction= 0.042). Increasing BMI was associated with 
more asthma (OR=1.08 [1.05-1.12] per kg/m2). This effect was only found in women not 
taking HRT (OR=1.10 [1.05-1.14] per kg/m2), while no such association could be detected in 
women taking HRT (OR=1.00 [0.92-1.08] per kg/m2) (pinteraction = 0.046). Menopause was not 
significantly associated with asthma, wheeze or hay fever.  

Conclusions: In peri-menopausal women there was an interaction between HRT and BMI in 
effects on asthma. HRT-users among lean women had as high a risk for asthma as overweight 
women not taking HRT. The authors suggest that HRT and overweight increase asthma risk 
through partly common pathways. 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2005.040881 on 21 O

ctober 2005. D
ow

nloaded from
 

http://thorax.bmj.com/


 
 

4

INTRODUCTION  

Hormonal replacement (HRT) as remedy to menopausal symptoms has long seemed to be 
biologically plausible, though solid assessment of its side-effects has been lacking. In the last 
years there has been an increasing awareness of the risks of HRT, mainly on cardiovascular 
diseases, stroke, venous thromboembolism and breast cancer, as a result of the Women’s 
Health Initiative1 and other trials2. Less attention has been paid to the effects of HRT on the 
airways, even though there is mounting, but somehow contradictory, evidence of the 
association of HRT with obstructive airways disease. 

Data from the Nurses Health Study 3 4 and the Copenhagen City Heart Study 5 show that 
women taking HRT more often have asthma. In an elderly US Medicare population 6, HRT 
users had higher lung function. Small intervention and case-control studies in selected healthy 
women generally show improvement in asthma or lung function related to HRT intake 7 8. The 
apparently contradictory findings may be caused by unrecognized sources of error in some 
studies 9. Another possibility is that the effects of HRT differ between subgroups of women of 
different ages9, metabolic condition 10-14 or menopausal status 15.  

The association of asthma with BMI is well known, although not fully understood 16-18. Sex 
hormones and body fat mass are closely interrelated; the levels of estrogens are related to 
body fat mass 9 12 and the subject’s metabolic status 19. Exogenous estrogens and body mass 
index are known to interact in effects on breast cancer; the increase in breast cancer risk 
related to HRT is stronger among lean women20.  

Initiation of menopause may possibly also play a role in the development of asthma; asthma 
may sometimes start or worsen around the age of menopause 15, but is also described to be 
less common among post-menopausal women3.  

We wanted to address the possible associations of HRT and menopause with symptoms of 
asthma and allergy among peri-menopausal women in general population samples from 
Northern European countries with different prescription practices21. In particular we wanted 
to address possible heterogeneity in effects of HRT according to body mass index. 

 

METHODS 

Design and subjects 

This is a cross-sectional analysis of the Respiratory Health in Northern Europe (RHINE)16 22 
(www.rhine.nu). RHINE is a follow up study of subjects from seven Northern European 
centres who participated in the European Community Respiratory Health Survey (ECRHS) I 
stage 1 (www.ecrhs.org), a study that took place in 1990-1994 23. In stage 1 of the ECRHS 
men and women aged 20 to 44 years were randomly selected from population registers within 
specific boundaries of each participating centre. A postal questionnaire was sent to 3000 - 
4300 subjects in each centre. The population included in the RHINE study was responders 
from Reykjavik in Iceland, Bergen in Norway, Umeå, Uppsala and Gothenburg in Sweden, 
Aarhus in Denmark and Tartu in Estonia (n=21,802, response rate 83.7%). The eligible 
subjects (excluding 264 deaths) were sent a postal questionnaire in 1999-2001. Subjects not 
responding to the first mailing were sent two reminders. In total 16,191 subjects answered the 
questionnaire, including 8588 women (response rate 77%) born between 1945 and 1973. 
Local ethics committees approved the study. 
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Analyses were restricted to women aged 46 to 54 years, since 45-46 years is the average age 
for onset of the perimenopausal transition24. Pregnant women (n=6) and women using oral 
contraceptives (n=72) were excluded, leaving 2206 women for analyses.  

There were 121 women younger than 46 years that reported menopause, and 102 of these 
were taking HRT. The age group 26-45 was not included in further analyses because 
pathologic conditions underlying early menopause might introduce unknown confounders; 
and because the 19 younger menopausal women not taking HRT would constitute a small and 
possibly biased reference group.  

Questionnaire 

The first part of the questionnaire contained 12 questions identical with those asked in the 
ECRHS I stage 1. These items covered respiratory symptoms, asthma medication and hay 
fever. Asthma was defined as currently using asthma medication and/or having had asthma 
attacks during the last 12 months, wheeze as having had wheeze during the last 12 months, 
night symptoms as waking with tightness in chest or waking with shortness of breath, and hay 
fever as currently having hay fever or nasal allergies. Three or more asthma symptoms were 
defined based on the following eight symptoms: wheeze, wheeze with shortness of breath, 
wheeze without cold, waking with tightness in chest, waking with shortness of breath, waking 
with cough, asthma attacks, current asthma medication25.  

The second part of the questionnaire included 52 items covering various aspects including 
factors related to hormonal status in women. Menopause was defined as answering “yes” to 
the question “Have you reached the menopause? (six or more months since your last 
menstruation)”. Hormonal replacement therapy (HRT) was defined as answering “yes” to the 
question “Are you using hormones/hormone replacement therapy?”. In some centres HRT 
was only registered in women answering “yes” to having reached the menopause. The women 
were also asked about pregnancy, use of oral contraceptives, age of menopause, and date of 
the last menstrual bleeding. 

Body mass index was based on self-reported weight and height, and calculated as weight in 
kilos per square of height in meters. Smoking history was assessed by two questions: “are you 
a smoker?” and “are you an ex-smoker?” Based on these, three groups were defined: never-, 
ex- or current smokers. Type of dwelling (detached, semidetached, apartment, other) was used 
as a proxy for social class, “detached” corresponding to upper social class, etc. A socio-
economic index based on current occupation was available in four centres (Bergen, 
Gothenburg, Uppsala and Tartu). In these centres, type of dwelling was strongly correlated 
with socio-economic index (p<0.001), and analyses with adjustment for this variable gave 
similar results as when adjusting for type of dwelling. 

 

Statistical analysis  

Logistic regression models were used to assess the effects of menopause and of HRT on 
asthma and hay fever. Number at risk fluctuated slightly from outcome to outcome due to a 
varying number of missing for each variable. Adjustments were made for age (5-year 
categories), body mass index (kg/m2), smoking habits (never, ex- and current smoking), study 
centre and social class (type of dwelling). Analyses of HRT were stratified according to BMI 
categorised in tertiles. Based on results from the stratified analyses the two upper tertiles were 
grouped together post hoc, and the differences in effects of HRT on asthma between lean and 
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heavier women were analysed by including interaction terms of BMI and HRT in the logistic 
regression models. Similarly, logistic regression models were used to assess the effects of 
BMI (as a continuous variable) on asthma and hay fever, analyses were stratified by HRT use, 
and an interaction term between BMI and HRT was included to assess the statistical 
significance of differences in BMI effects between subjects using or not using HRT. Potential 
heterogeneity between centres was studied by meta-analyses according to derSimonian and 
Laird. The analyses were carried out using the statistical software program Stata 7.0 (Stata 
Corporation, College Station, Texas, USA). 

 

RESULTS 

Among 2206 women aged 46-54 years, 540 (24 %) were using HRT at the time of study. 
There was some variation between centres, with HRT being more widely used in Reykjavik 
and Bergen and less used in Tartu and Aarhus as compared with the Swedish centres (table 1). 
In total, 844 women reported that they were menopausal (table 1). Women taking HRT were 
leaner, more often smokers and more often lived in a semi-detached house as compared with 
women not taking HRT.  
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Table 1 Characteristics of women aged 46 to 54 years participating in the RHINE study.  

Centre 
Study 

population 
median 

age 
median 

BMI 
current 
smokers 

menopausal* HRT asthma† wheeze‡ hay fever§ 

 n years kg/m2 % n (%) n (%) % % % 

Aarhus 328 49 23.5 34 92 (32) 37 (11) 9.2 17 23 

Reykjavik 323 49 24.8 27 145 (51) 157 (49) 8.1 12 23 

Bergen 345 49 23.4 39 191 (57) 103 (30) 7.3 22 23 

Gothenburg 326 49 24.6 34 113 (43) 78 (24) 9 25 27 

Umeå 398 49 24.5 24 154 (41) 79 (20) 8.1 21 22 

Uppsala 375 49 24 19 123 (35) 81 (22) 6.8 19 26 

Tartu 111 47 24.6 24 26 (24) 5 (4.5) 3.6 23 25 

Total 2206 49 24.2 29 844 (42) 540 (24) 7.8 20 24 
 
* Menopause as defined as answering “yes” to the following question: “have you reached the menopause? (six or more months since your last menstruation)“ 
† Current asthma medication and/or asthma attacks last 12 months. 
‡ Wheeze in the last 12 months. 
§ Current hay fever or nasal allergies.
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Asthma, wheeze or hay fever did not differ significantly between premenopausal and 
postmenopausal women, while there was a borderline significant association between night 
symptoms and menopause (table 2).  
 
Table 2 Asthma and hay fever according to menopause in 1527 women aged 46-54 years. 
Women using HRT were excluded. 

 

 premenopausal 

n=1103 

postmenopausal 

n=424 

  

 % % OR (95 % CI)* p-value 

Asthma† 6.9 7.2 0.94  (0.57-1.55) 0.8 

Wheeze‡ 17 21 1.18  (0.85-1.14) 0.3 

Three or more 
asthma symptoms§ 

13 16 1.11 (0.76-1.63) 0.6 

Night symptoms** 13 17 1.36 (0.96-1.93) 0.088 

Hay fever†† 23 21 0.97 (0.71-1.32) 0.8 

Allergic asthma‡‡ 4.4 2.6 0.54  (0.26-1.13) 0.1 
 
*From logistic regression models with adjustment for smoking, BMI, age, centre and social class. 
†Asthma medication and/or asthma attacks last 12 months. 
‡Wheeze in the last 12 months 
§Symptoms included: wheeze, wheeze with shortness of breath, wheeze without cold, waking with tightness in 
chest, waking with shortness of breath, waking with cough, asthma attacks, current asthma medication 
**Waking with tightness in chest or waking with shortness of breath 
††Hay fever or nasal allergies 
‡‡Asthma and hay fever 
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Asthma, asthma symptoms and hay fever, but not night symptoms, were significantly more 
common among women using HRT (table 3). There was no significant heterogeneity between 
centres in the association of HRT with asthma or wheeze (figure 1, asthma: p heterogeneity = 
0.84; wheeze: p heterogeneity = 0.35). 

 

Table 3 Asthma and hay fever according to use of HRT among 2206 women aged 46-54 
years.  

 no HRT 

n=1666 

 HRT 

n=540 

  

 % % OR (95%CI)* p-value 

Asthma†       7.2 10.0 1.50 (1.03-2.20) 0.035 

Wheeze‡ 18.7 23.1 1.54 (1.17-2.02) 0.002 

Three or more symptoms§ 13.3 18.5 1.62 (1.20-2.20) 0.002 

Night symptoms** 14.2 11.8 0.85 (0.61-1.18) 0.3 

Hay fever†† 23.0 27.4 1.47 (1.14-1.88) 0.003 

Allergic asthma‡‡ 3.9 5.8 1.77 (1.09-2.89) 0.022 
 
*From logistic regression models with adjustment for smoking habits, BMI, age, centre and social class 
†Asthma medication and/or asthma attacks last 12 months. 
‡Wheeze in the last 12 months 
§Symptoms included: wheeze, wheeze with shortness of breath, wheeze without cold, waking with tightness in 
chest, waking with shortness of breath, waking with cough, asthma attacks, current asthma medication 
**Waking with tightness in chest or waking with shortness of breath 
††Hay fever or nasal allergies 
‡‡Asthma and hay fever 
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When stratifying by BMI in tertiles, HRT was significantly associated with higher risk for 
asthma, wheeze and hay fever only among lean women (table 4). The associations of HRT 
with asthma and wheeze among women in the lower BMI tertile were significantly stronger 
than the corresponding associations among women in the medium and upper tertiles 
(pinteraction=0.020 and pinteraction=0.026, respectively). 

 

Table 4 Asthma and hay fever in women according to use of HRT, stratified by BMI in 
tertiles.   

 No HRT  HRT   

 % % OR (95%CI)* p-value 

lower tertile, BMI<22.76 (n=716) 

    Asthma† 5.3 12.0 2.28 (1.18-4.40) **              0.014 

    Wheeze‡ 14.9      25.8 1.85 (1.16-2.96) †† 0.010 

    Hay fever§ 20.7 29.7 2.06 (1.33-3.19) ‡‡ 0.001 

medium tertile, BMI=22.76-25.71 (n=736) 

     Asthma† 5.6 6.3 1.28 (0.61-2.71) ** 0.513 

    Wheeze‡ 15.0 19.7 1.56 (0.95-2.54) †† 0.076 

    Hay fever§       23.1 25.3 1.20 (0.79-1.84) ‡‡ 0.395 

upper tertile, BMI>25.71 (n=709) 

    Asthma† 10.6 12.4 1.31 (0.71-2.42) ** 0.382 

    Wheeze‡ 24.1     26.7   1.28 (0.80-2.06) †† 0.302 

    Hay fever§ 25.0 26.9 1.39 (0.89-2.17) ‡‡ 0.153 
 
* From logistic regression models with adjustment for smoking habits, BMI (within tertile), age, centre and type 
of dwelling (as a proxy for social class). 
†Asthma medication and/or asthma attacks last 12 months. 
‡Wheeze in the last 12 months 
§Hay fever or nasal allergies 
** Interaction in effect of HRT on asthma between lean and normal/overweight women pinteraction=0.020 
††Interaction in effect of HRT on wheeze between lean and normal/overweight women pinteraction=0.026 
‡‡ Interaction in effect of HRT on hay fever between lean and normal/overweight women pinteraction=0.076 
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Increasing BMI was associated with more asthma and asthma symptoms, but not with hay 
fever (table 5).  
 
Table 5 Asthma and hay fever according to BMI in tertiles, and adjusted associations of BMI 
with asthma and hay fever.  

 lower tertile medium tertile upper tertile  

 BMI<22.76 22.76<BMI<25.71 BMI>25.71  

 n=716 n=736 n=709 OR (95 % CI)* 

 % % % per kg/m2 

Asthma† 6.9 5.8 11 1.08 (1.05-1.12) 

Wheeze‡ 17.4 16.2 26.1 1.09 (1.06-1.12) 

Three or more 
symptoms§ 

11.5 11.9 20.7 1.10 (1.07-1.13) 

Night symptoms** 10.9 12.8 17.1 1.06 (1.03-1.09) 

Hay fever†† 22.8 23.7 25.5 1.02 (0.99-1.04) 

Allergic asthma‡‡ 4.1 3.7 5.1 1.04 (1.00-1.10) 
 
*From logistic regression models with adjustment for smoking habits, BMI, age, centre and social class 
†Asthma medication and/or asthma attacks last 12 months. 
‡Wheeze in the last 12 months 
§Symptoms included: wheeze, wheeze with shortness of breath, wheeze without cold, waking with tightness in 
chest, waking with shortness of breath, waking with cough, asthma attacks, current asthma medication 
**Waking with tightness in chest or waking with shortness of breath 
††Hay fever or nasal allergies 
‡‡Asthma and hay fever 

 

Stratifying by use of HRT, an association of asthma with BMI was observed in women not 
taking HRT (OR=1.10; 95%CI=1.05-1.14 per kg/m2) (figure 2A), while no such association 
could be detected in women taking HRT (OR=1.00; 95%CI=0.92-1.08 per kg/m2)(figure 2B). 
The difference in the associations of asthma with BMI according to use of HRT was 
significant (pinteraction =0.046). 
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The associations of HRT with asthma, wheeze and hay fever were only significant among 
never smokers (table 6), however the differences between smoking groups were not 
significant (asthma: pinteraction=0.19; wheeze: pinteraction=0.6; hay fever: pinteraction=0.4) 

 

Table 6 Asthma and hay fever according to use of HRT, stratified by smoking history.  

 no HRT    HRT   

      %      %     OR (95%CI)*        p-value 

Never smokers (n=907)     

   Asthma†     5.3     9.2    2.42 (1.24-4.72)        0.010 

   Wheeze‡   13.1   17.2    1.94 (1.18-3.19)        0.008 

   Hay fever§   23.6   30.4    1.85 (1.23-2.78)        0.003 

Ex smokers (n=684)     

   Asthma†    8.1     9.7    1.20 (0.61-2.33)        0.589 

   Wheeze‡  14.9   19.5    1.66 (0.99-2.77)        0.050 

   Hay fever§  23.4   27.2    1.39 (0.89-2.18)        0.143 

Smokers (n=649)     

   Asthma†    9.1   11.5    1.41 (0.74-2.71)        0.293 

   Wheeze‡  31.9   33.5    1.34 (0.87-2.06)        0.183 

   Hay fever§  22.1   24.1    1.18 (0.73-1.91)        0.488 
 
* From logistic regression models with adjustment for smoking habits, BMI (within tertile), age, centre and type 
of dwelling (as a proxy for social class). 
†Asthma medication and/or asthma attacks last 12 months. 
‡Wheeze in the last 12 months 
§Hay fever or nasal allergies 
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DISCUSSION 

The prevalence of diagnosed asthma, asthma symptoms and allergy was higher among HRT 
users in a multi-centre population-based cross-sectional survey of Northern European peri-
menopausal women. This was consistent between centres with different prescription practices. 
The risk for asthma related to HRT was significantly larger among lean women as compared 
with heavier women, and this interaction in effects of HRT and BMI on asthma was 
significant. The well-documented association of asthma with BMI was in this study observed 
only among women not taking exogenous sex hormones, while no significant association 
between asthma and BMI was found among HRT users. Thus, exogenous estrogens appear to 
interfere with the mechanism causing more asthma among overweight women, resulting in 
similar high prevalence of asthma in lean HRT users as that observed among obese women 
not taking HRT.  

The observed higher prevalence of asthma among HRT-users is in agreement with findings 
from the two large cohort studies, the Copenhagen City Heart Study and the Nurses’ Health 
Study 3-5. The interaction between BMI and HRT in effects on asthma is supported by Nurses  ́
Health Study showing a RR for HRT on asthma of 3.09 among lean women as compared to 
1.58 among heavier women4. The association of HRT with hay fever has not been reported 
previously. Our study supports the report from Lange et al. noting a stronger association of 
HRT and asthma among never-smokers5, possibly due to anti-estrogen effects of smoking 26. 
Our findings are not necessarily contradictory to those of Carlson et al. 6, as we did not have 
data on lung function and our study population comprises much younger women. 

The main limitation of the present study is its cross-sectional design. Due to lack of 
information about when the women started using HRT, we do not know with certainty 
whether HRT preceded asthma or not. Self-reported use of HRT is considered to be reliable27. 
We did not have information about type of HRT; however, Barr et al. did not observe 
differences with regard to type of HRT 4. Differential misclassification of asthma related to 
HRT is a possibility; women taking HRT might more often have their asthma diagnosed due 
to higher health awareness or more frequent contact with a doctor. The association of asthma 
and obesity might also be influenced by doctor’s bias. However, it seems unlikely that these 
sources of error may explain our findings, because the associations were consistent between 
centers with different prescription practices, the findings were similar for doctor’s diagnosed 
asthma and asthma symptoms like wheeze, adjustment for social class did not alter the effects, 
and the associations of asthma with HRT differed significantly between lean and normal 
weight women.  This interaction of HRT with BMI is biologically plausible, but difficult to 
attribute to systematic error.  

Women in the age group 46-54 years as included in this study are usually in the peri-
menopausal transition. The average age of onset for the peri-menopausal transition is 46 
years, and the average duration 5 years 24. This is the age when the climacteric symptoms are 
most frequent and the use of HRT most relevant. There is a possibility for residual 
confounding by menopausal status, however, self-reported menopausal status is considered 
reliable even though some caution must be exerted 28 . Differential misclassification of 
respiratory night symptoms as related to menopause could be suspected; night symptoms as 
opposed to other asthma symptoms appeared to be more common in menopausal women and 
less common in those taking HRT. There are some discrepancies in the current available 
literature about the role the onset of menopause plays in the development of pre-existent or 
new asthma and allergy. There are studies showing less asthma risk in naturally menopausal 
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women 3, while other suggest start or worsening of asthma with the menopause 15. In our 
study menopause in itself was not significantly associated with asthma or hay fever.  

Our study reveals that the association of HRT with asthma appears to be modified by BMI. 
This is biologically plausible, as there is a close interplay between sex hormones, fatty tissue 
and metabolic status. A similar interaction is described for breast cancer, where the increase 
in relative risk among HRT users was greatest in lean women 20 29. The association of asthma 
with BMI is well documented although not fully understood16-18 30. BMI is closely related to 
insulin resistance (IR) 31 32. We suggest that the association of asthma with BMI is due to the 
pro-inflammatory effects of IR32-34. There is no direct evidence linking asthma with IR, but 
there are several studies showing associations of lung function with IR34-36, and a previous 
analysis of the present population showed an association of asthma with menstrual irregularity 
which often is a manifestation of IR22. The effects of estrogens on the airways appear to be 
complex. Both direct pro-inflammatory effects37 38 and indirect beneficial metabolic effects 
are described39. Estrogens are closely related to BMI, which is the strongest marker of 
estrogen levels in post-menopausal women9 12. IR is intimately involved in the regulation of 
local estrogen production13 19. Thus, we hypothesize that exogenous estrogens and BMI act on 
the airways in part through common pathways, where inflammation associated with IR might 
play an important role. Among lean women with low IR, direct pro-inflammatory effects of 
HRT could be predominant, while among heavier and more insulin resistant women such 
effects might be counterbalanced by estrogen-related reduction in IR. 

In conclusion, our study shows an association of HRT with asthma and hay fever, and 
confirms the association of obesity with asthma. Further, this study reveals an interaction of 
HRT with BMI in effects on asthma, HRT increasing asthma risk in lean women to the same 
level as that observed in obese women. These findings are fairly convincing as the interaction 
with body mass index is biologically plausible and difficult to explain as error, even if the 
study design is not ideal. Thus, this study indicates that asthma and allergy may be side-
effects to HRT, at least in subgroups of women. Further, the study indicates that obesity and 
exogenous estrogens may be involved in the pathogenesis of asthma through partly common 
pathways. Future studies about effects of HRT on the airways should be conducted in 
representative general population samples, taking into account the possibility that effects of 
estrogens might be dependent on BMI or metabolic status. Likewise, further studies of asthma 
and BMI should take into consideration hormonal status. 
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LEGEND TO FIGURES 
 
Figure 1 Odds ratios for the associations between A) HRT and asthma by centre (Tartu not 

included because of small numbers) and between B) HRT and wheeze by centre. 
Adjustment within centre for smoking habits, BMI, age and social class. For each centre, horizontal 
lines indicate 95%CI. For combined OR, diamond indicates 95%CI from model with centre as random 
effect. The size of each square is proportional to the sample size. 

 
Figure 2 Asthma prevalence according to BMI A) in 1648 subjects not taking HRT 

and B) in 535 subjects taking HRT. 
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(95% CI 1.29 to 6.42), p,0.0069; table 1) with
a PAR for AA homozygotes and AG hetero-
zygotes of 50%.

This study underlines the importance of
the association of BTNL2 rs2076530 variant
with the susceptibility to develop sarcoidosis
in a German population. Furthermore, our
data suggest that susceptibility is pre-
ferentially towards the chronic form of the
disease.
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Asthma and allergies in Germany
We read the study by Zöllner and colleagues
published recently in Thorax about the level-
ling off of asthma and allergies among

children in Germany between 1992 and
2001.1 We have published a study looking at
the same issue and using a similar protocol
(ISAAC)2 to assess the symptoms, diagnosis,
and severity of asthma and allergies in more
than 15 000 children aged 6–7 and 13–
14 years between 1995 and 2000 in
Münster, Germany.3 We found a tendency
towards an increase in current symptoms of
asthma and allergies in both age groups, but
more so among girls.3

Indices of diagnosis either remained the
same or increased in parallel with the
increase in symptoms, arguing against a
change in diagnostic behaviour as an expla-
nation for our results. Indices of severity also
showed a homogenous increase in the 5 year
study period, pointing towards an increase in
the overall burden of asthma and allergies
within the society.3

Regrettably, these results, coming from
Germany, were not considered in either the
discussion of Zöllner’s report or in the
affirmative title that no increase in asthma
and allergies occurred in Germany in the
1990s. Even more regrettable is the fact that
when our study was alluded to in the
discussion and conclusion of the paper by
Zöllner et al, it was cited—contrary to our
results—as one of the studies showing a
decrease or levelling off of asthma and
allergies among children.1

W Maziak, U Keil
Institute of Epidemiology and Social Medicine,

University Clinic of Muenster, Muenster, Germany;
maziak@net.sy
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Authors’ reply
Unfortunately, the paper by Maziak et al1

published in Allergy was listed as reference
number 18 instead of number 21 in the
reference list of our paper.2 We apologise for
any misunderstanding which may have
arisen from this error. A correction is
published below.

In the paper by Maziak et al1 the prevalences
in 1994/5 and 1999/2000 are compared. As we
know from our own studies, trend analyses
based on (only) two time points may be difficult
and should be interpreted with caution. Indeed,

in their investigation Maziak et al did not find a
significant increase in the lifetime prevalence of
asthma and hay fever, except in one subgroup.
The effect found in 13–14 year old girls could
also be due to a former underdiagnosis of
asthma in girls, as discussed in their paper.

Since our results are based on six cross
sectional surveys, we consider the title and
the conclusion—that we did not see an
increase in asthma and allergies from 1992
to 2001—to be appropriate.
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In the paper entitled ‘‘No increase in the
prevalence of asthma, allergies, and atopic
sensitisation among children in Germany:
1992–2001’’ by I K Zöllner et al which appeared
in the July 2005 issue of Thorax (2005;60:545–
8), the authors apologise for a mistake which
occurred in the reference list. Reference
number 18 should be number 21 and refer-
ences 19–21 should be listed as 18–20.

doi: 10.1136/thx.2005.040444corr1

The paper entitled ‘‘Anticholinergics in the
treatment of children and adults with acute
asthma: a systematic review with meta-analy-
sis’’ by G J Rodrigo and J A Castro-Rodriguez
(10.1136/thx.2005.040444) has been published
previously on 17 June 2005 as a Thorax Online
First article but under the incorrect DOI
(10.1136/thx.2005.047803). The publishers
apologise for this error. The definitive version
of the article can be found at the following
citation: Thorax 2005;60:740–6.
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In the paper entitled ‘‘Hormone replacement
therapy, body mass index and asthma in
perimenopausal women: a cross sectional
survey’’ by F Gómez Real et al published in
the January 2006 issue of Thorax
(2006;61:34–40), the fourth author should
be K A Franklin, not K Franklin.

CORRECTIONS

Table 1 Statistical analysis of the case-control study

Co-dominant Dominant (AA/AG v GG) Recessive (AA v AG/GG)

AA AG GG
p
value AA/AG GG OR (95% CI)

p
value AA GG/AG OR (95% CI)

p
value

Controls 84 (41%) 82 (41%) 36 (18%) 166 36 84 116
Cases 99 (47%) 93 (44%) 18 (9%) 0.021 192 18 2.31 (1.27 to 4.23) 0.006 99 111 1.25 (0.85 to 1.85) 0.276

Acute 30 (42%) 32 (45%) 9 (13%) 0.576 62 9 1.49 (0.68 to 3.28) 0.358 30 41 0.99 (0.57 to 1.71) 0.97
Chronic 59 (52%) 47 (41%) 8 (7%) 0.021 106 8 2.87 (1.29 to 6.42) 0.007 59 55 0.67 (0.43 to 1.07) 0.095

Significant associations are shown in bold.
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