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Abstract 
 

The aim of the study was to evaluate the association between weight status and asthma, al-
lergy and respiratory symptoms in young adults with bronchiolitis in infancy. At age 26-29 
years, a questionnaire was sent to 78 study subjects hospitalized for bronchiolitis at age <24 
months, and 59(76%) of them answered. Asthma, allergy and respiratory symptoms were 
compared between overweight or obese and normal weight groups constructed by body mass 
index (BMI). Corresponding data were available from the follow-up visit at age 18-20 years. 
Population controls matched for sex and birth month and place were recruited for this 26-29 
years study. Thirty-two study subjects (54.4%) were overweight (BMI >25 kg/m2) and 
8(13.6%) obese (BMI >30 kg/m2) at age 26-29 years. Overweight was present in 21/52 study 
subjects (40.4%) at age 18-20 years. Overweight or obesity had no association with doctor-
diagnosed or self-reported asthma or allergy, or the use of inhaled corticosteroids, at either 
age. The negative results were confirmed by adjusted analyses at age 26-29 years. Overweight 
or obesity at age 18-20 years did not predict asthma 8 years later. Overweight or obesity had 
no association with asthma or allergy in young adults hospitalized for bronchiolitis in infancy. 
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Introduction 
 
The prevalence of overweight and obesity among children 
and young adults has increased like an epidemic in west-
ern countries concomitantly with the asthma and allergy 
epidemics [1, 2]. Epidemiological studies have shown a 
modest association between overweight or obesity and 
prevalent or incident asthma in adults [1, 3] but the stud-
ies in children have given conflicting results [2, 4-8]. In a 
recent meta-analysis pooling adult studies, overweight 
(body mass index, BMI >25 kg/m2) carried in mean a 1.5-
fold risk and obesity (BMI >30 kg/m2) a 1.9-fold risk for 
incident asthma within a year [9].  
 
There may even be a dose-response relationship of in-
creasing asthma prevalence with increasing BMI [10], 
and obese asthma has been suggested as a new phenotype 
of adult asthma [11].  
 
We have prospectively followed a group of children hos-
pitalized for bronchiolitis at <24 months of age. The 
prevalence of doctor-diagnosed asthma was 30% (self-
reported asthma 41%) when the study subjects were 18-

20 years old [12]. When the study subjects were 26-29 
years old, we carried out a questionnaire study to find out 
their asthma and allergy status, compared with population 
controls. Doctor-diagnosed asthma was present in 20% 
(self-reported in 41%) of the former bronchiolitis patients 
and in 5% (10%) of the population controls [13].  
 

The weights and heights were measured at the control 
visit at 18-20 years of age and were asked in the posted 
questionnaire at 26-29 years of age, allowing the calcula-
tion of BMI at both ages. Weight and height data were 
available from the population controls at 26-29 years of 
age. 
 

The aim of the present study was to evaluate the associa-
tion between weight status and asthma and allergy in the 
former bronchiolitis patients at 18-20 and 26-29 years of 
ages. 
 
Materials and methods 
 
Design 
Eighty-three children were hospitalized for bronchiolitis 
at <24 months of age during a 12-month study period in 
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1981-1982 at Kuopio University Hospital (Finland) [14, 
15]. The diagnostic criteria were the presence of respira-
tory infection and expiratory wheezing and/or prolonged 
expiration. Subsequent follow-up visits have been organ-
ized regularly, including a clinical study in 2000 when the 
former bronchiolitis patients were 18-20 years old [12].  

 
The present study was carried out in 2008 when the study 
subjects were 26-29 years old. A questionnaire was sent 
to 78 former bronchiolitis patients with the current ad-
dress available, and 59(76%) of them answered [13]. 

 
For this study, population controls, matched for sex, birth 
month and birth place, were obtained by a 4:1 ratio from 
the Population Register Centre (Finland). A questionnaire 
was sent to 328 subjects and 121(37%) answered. None 
had been hospitalized for wheezing or other respiratory 
symptoms at <24 months of age. From them, a control 
group of 105 subjects (60 females; 2 controls for each 
case, and all 61 males who answered; 1.65 controls for 
the cases) was constructed, as described recently [13]. 

 
Questionnaire data 
The questionnaire comprised questions on the presence of 
wheezing symptoms, prolonged (>4 weeks) cough apart 
from infection, repeated night cough apart from infection, 
the use of maintenance medication for asthma, the use of 
on-demand medication for asthma, the presence of skin 
symptoms suggestive for atopic dermatitis, and the pres-
ence of seasonal nose and/or eye symptoms suggestive for 
allergic rhinitis and/or conjunctivitis, respectively [13]. 
Doctor-diagnosed asthma and the time when asthma di-
agnosis was done (during preceding 12 months, during 
preceding 24 months or ever in life) were specifically 
asked. The presence of symptoms and the use of asthma 
medication were recorded only for the preceding 12 
months. The reported daily consumption of at least one 
cigarette during the preceding 12 months was defined as 
current smoking [13]. In addition, the attendants were 
asked to measure and record their actual weights and 
heights. 
 
Definition of asthma and allergy 
Bronchial asthma was defined by two different ways 
reflecting the degree of certainty of the diagnosis, as pub-
lished previously [13].  
 

1. Current doctor-diagnosed asthma: either asthma 
diagnosed by a doctor during the preceding 24 
months, or the use of maintenance medication for 
asthma during the preceding 12 months.  
 
2. Current self-reported asthma: either a weekly use 
of on-demand bronchodilators during the preceding 
12 months, or asthma diagnosed by a doctor previ-
ously and the presence of wheezing symptoms, pro-

longed cough or repeated night cough during the pre-
ceding 12 months (current doctor-diagnosed asthma 
included by both criteria).  

 
Nose and eye symptoms which occurred apart from infec-
tion during spring or summer seasons were accepted as 
allergic [13]. Atopic dermatitis was regarded if the sub-
jects reported itching dermatitis in typical areas [13]. 

 
Definition of weight status 
BMI was calculated by the equation (weight in kg / the 
square of height in meters). Overweight was defined as 
BMI >25 kg/m2 and obesity as BMI > 30 kg/m2 [16]. 

 
Statistics 
The data were analyzed using the SPSS 14.0 statistical 
package (SPSS Inc., Chicago, IL, USA). Analysis of vari-
ance was used for continuous variables, and Pearson`s 
Chi square test or Fisher`s exact test for discrete vari-
ables. Logistic regression, adjusted for age, sex, smoking, 
group (case, control) and allergic rhinoconjunctivitis (or 
self-reported asthma), was used to analyze the association 
between weight status and asthma (or allergic rhinocon-
junctivitis, respectively) at 26-29 years of age in the com-
bined group consisting of cases and controls. 
 
Ethics 
This follow-up study was approved by the Ethics Com-
mittee of Kuopio University and Kuopio University Hos-
pital. The participants accepted the use of the collected 
data by undersigning a specific permission form posted 
with the study questionnaire. 
 
Results 
 

The mean BMI of the former bronchiolitis patients was 
25.95 kg/m2 at 26-29 years of  age; 54.4% were over-
weight (BMI >25 kg/m2) and 13.6% were obese (BMI 
>30 kg/m2). The figures were 24.17 kg/m2, 37.2% and 
11.1% at 18-20 years of age, respectively. There were no 
significant differences in BMIs between the study sub-
jects and controls at 26-29 years of age, or between the 
measurements at 26-29 and 18-20 years of ages in the 
study subjects (Table 1). 
 

There were no significant differences between overweight 
and normal weight former bronchiolitis patients in respi-
ratory symptoms or allergic manifestations at 26-29 years 
of age (Table 2) or eight years earlier at 18-20 years of 
age (Data not shown). The results remained negative at 
both ages, when obese children were compared with nor-
mal weight children (Data not shown). Surprisingly, cur-
rent smoking was more common in former bronchiolitis 
patients than in controls, again with no significant differ-
ence between overweight and normal weight subjects 
(Table 2). As expected, previous asthma and current whe- 
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Table 1. Weight data expressed as body mass index in the study subjects at 18-20 and 26-29 years of age, and in popula-
tion controls at 26-29 years of age 
 
Bodymass index  
(kg/m2) 

Formerbronchio-
litis group at 26-29 
years of age 
         N=5 

Control groupA  
at 26-29 years of age  
 
         N=105 

P valueB Former bronchiolitis  
group at 18-20 years  
of age  
            N=54 
 

P valueC 

Body mass index  
(mean, SD) 

25.95 (4.41) 25.51(5.12)    0.22 24.17 (5.12)      0.25 

Body mass index 
>25  

32 (54.4%) 42 (40.4%)    0.07 20 (37.0%)      0.35 

Body mass index 
>30  

8 (13.6%) 17(16.2%)    0.50 6 (11.1%)      0.58 

A population controls collected for the study at 26-29 years of age 
B between bronchiolitis and control groups 
Cbetween measurements at 26-29 and 18-20 years of ages in the bronchiolitis group 
 
Table 2. Respiratory and allergic manifestations in relation to overweight in the 58 former bronchiolitis patients at 26-
29 years of age and in 105 population controls 
 

  
Manifestations 

 
Former bronchiolitis 

group: Normal weight 
N=26 

 
Former bronchiolitis 
group: OverweightA     

N=32                     

 
P valueB 

 
Control group  
 
      N= 105 

Wheezing symptoms 14 (53.8%)1 11 (34.4%) 0.14 22 (20.9%)1 

Prolonged cough 1 (3.8%) 5 (15.6%) 0.14 6 (5.7%) 
Night cough 2 (7.7%) 3 (9.4%) 0.82 6 (5.7%) 
Previous asthma 16/25 (61.5%)2 16 (50%)3 0.29 6 (5.7%)2,3 

Allergic rhinitis 14 (53.8%) 14 (43.8%) 0.44 45/104 (42.9%) 
Allergic conjunctivitis 10 (38.5%) 18 (56.3%) 0.18 38 (36.2%) 
Atopic dermatitis 4 (15.4%) 8 (25%) 0.37 18 (17.1%) 
Current smoking 11 (42.3%)4 12 (37.5%)5 0.71 18 (17.1%)4,5 

 

Overweight = BMI >25 kg/m2; obesity = BMI >30 kg/m2 

A obesity included 
B between normal weight and overweight subjects in bronchiolitis group 
Normal weight bronchiolitis group vs. control group: 1p=0.001, 2p<0.001, 4p=0.006; and overweight bronchiolitis 
group vs. control group: 3p<0.001, 5p=0.015  
 
Table 3. Outcome of the former bronchiolitis patients at 26-29 years of age in relation to weight status 
 

Outcomes Normal weight 
N=26 

Overweight 
N=32 

P value Control group 
N=105 

Current doctor-diagnosed asthma 8 (30.8%)1 4/31(12.5%) 0.10 5/104 (4.8%)1 

Current self-reported asthma 13 (50%)2 11 (34.4%)3 0.23 7/104 (6.7%)2,3 

Use of inhaled corticosteroids 
Current rhinoconjunctivitis 

6 (23.1%)4 

 

15 (57.7%) 

3 (9.4%) 
 

20 (62.5%) 

0.15 
 
0.71 

4/104 (3.8%)4 

 

47/104 (44.8%) 
 

Overweight = BMI >25 kg/m2; obesity = BMI >30 kg/m2 

Normal weight bronchiolitis group vs. control group: 1p<0.001, 2p<0.001, 4p=0.001; and overweight bronchiolitis 
group vs. control group: 3p<0.001 
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Table 4. Logistic regression: Self-reported asthma at 26-29 years of age in relation to overweight and obesity in the 
combined group of cases and controls 

OR=odds ratio, CI=95% confidence interval 
1 adjusted for sex and age (continuous). 
3 adjusted for sex, age group (case, control), smoking (yes, no) and rhinoconjunctivitis (yes, no). 
 
ezing symptoms were more common in former bronchio-
litis patients than in controls (Table 2).  
 
Overweight had no significant association with doctor-
diagnosed asthma, self-reported asthma or the use of in-
haled corticosteroids in the former bronchiolitis patients 
at 26-29 years of age (Table 3). The result remained nega-
tive when obese subjects were compared with normal 
weight subjects (Data not shown). As expected, asthma 
by all definitions was more common in the former bron-
chiolitis patients than in controls; however, in overweight 
study subjects the difference was significant only for self-
reported asthma (Table 3). 
 
Overweight had no significant association with doctor-
diagnosed asthma, self-reported-asthma or the use of 
inhaled corticosteroids at 18-20 years of age (Data not 
shown).  Overweight or obesity at 18-20 years of age did 
not predict asthma at 26-29 years of age (Data not 
shown). 
 
Since identical data on current disease modifying and/or 
confounding factors were available from former bron-
chiolitis patients and controls at 26-29 years of age, we 
combined cases and controls and evaluated the associa-
tion of overweight and/or obesity with self-reported 
asthma and allergic rhinoconjunctivitis by logistic regres-
sion (Table 4). No significant associations  were found in 
analyses adjusted for age, sex, smoking, group (case, 
control) and allergic rhinoconjunctivitis (Table 4), or 
correspondingly, adjusted for age, sex, smoking, group 
(case, control) and asthma (Data not shown). Similar 
analyses were done also for doctor-diagnosed asthma, and 
no significant associations were found (Data not shown). 
 
Discussion  
 
There are two main, clearly negative results in the present 
study. First, the presence of doctor-diagnosed asthma or 
self-reported asthma, and the use of inhaled corticos-
teroids had no association with overweight or obesity in 
young adults who had been hospitalized for bronchiolitis 
in infancy. In addition, overweight or obesity at age 18-20 

years had no association with asthma or allergy at age 26-
29 years. Second, no significant association was found 
between weight status and atopic dermatitis, allergic 
rhinitis or allergic conjunctivitis. The results were similar 
at both18-20 and 26-29 years of ages.  
 
Epidemiological studies have confirmed that there is a 
significant association between overweight and prevalent 
or incident asthma in adults, but the effect is only modest 
[17]. In a recent meta-analysis, overweight (BMI >25 
kg/m2) increased the risk of asthma on average to 1.5-fold 
and obesity (BMI >30 kg/m2) on average to 1.9-fold [9]. 
In some studies, asthma has markedly improved after 
weight loss, and this reversibility offers strong evidence 
that overweight is a risk factor for asthma [17, 18]. The 
role of overweight in allergy is less clear. Atopic sensiti-
zation has been connected with marked obesity [19], but 
allergic rhinitis and allergic asthma merely with under-
weight [20]. 
 
In a Finnish prospective cohort study including children 
and adults, asthma was associated with increasing BMI 
and prior excessive weight gain, but not earlier than at 24-
39 years of age [21]. In the present study, overweight at 
18-20 years of age was not associated with an increased 
asthma risk at 26-29 years of age. Our study subjects were 
just at the lower level of the observed age window [21], 
and the association between overweight and asthma may 
appear later. In the Finnish cohort study, no association 
was found between obesity-related biomarkers and 
asthma or allergy [21]. 
 
Over half of the former bronchiolitis patients were over-
weight (BMI >25 kg/m2), and 13.6% were obese (BMI 
>30 kg/m2). The figures were nearly identical with those 
in population controls and in line with available popula-
tion data from Finland. In 2007, BMI was >25 kg/m2 in 
50.3% of males and in 34.2% of females aged 25-34 years 
[22]. In our later post-bronchiolitis cohort, previous or 
current overweight or obesity did not increase the risk of 
asthma or bronchial hyper-responsiveness at 12.3 years of 
age [23] but was associated with reduced lung function 
[24]. In addition, preliminary evidence was found that 

Body mass index (kg/m2) Self-reported asthma at the age of 26-29 years 
 Yes OR (95%CI) No 
 N=31  N=132 
BMI > 25 14       0.91 (0.41-2.03)1 

      0.54 (0.21-1.40)2 
        60 

BMI > 30 7              1.85 (0.69-4.96)1 

                      2.03 (0.61-6.78)2 
        18 
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obesity may decrease the risk of allergy [23]. The in-
creases in BMI may have been too small to induce sig-
nificant overweight-related effects in both our cohorts. 
 
As expected, asthma and respiratory symptoms were, 
irrespective of the current weight status, more common in 
the former bronchiolitis patients than in controls. Surpris-
ingly, as many as 40% of the former bronchiolitis patients 
smoked, and smoking was significantly more common 
than in controls. The figure was 30% eight years earlier at 
age 18-20 years [12]. According to a recent Finnish study, 
26% of men and 17% of women smoke daily [25], which 
is in line with the controls of the present study.  
 
The main shortcoming of the present study is the small 
number of study subjects. There were only 5-7 asthma 
patients among the controls, which on the other hand, is 
in agreement with the 6% asthma frequency in young 
Finnish adults [26]. Though asthma was common due to 
the selected material consisting of former bronchiolitis 
patients, the study obviously was underpowered to find all 
existing differences. Unexpectedly, asthma by all defini-
tions and at both ages was even more common in normal 
weight than in overweight subjects. Thus, the low statisti-
cal power of the study is not the main reason for the nega-
tive results. The data at 26-29 years of age, including the 
weight and height data, were collected only by the posted 
questionnaire. However, self-reported weight and height 
correlated well with measured height and weight in a 
validation study [27], in line with many other studies [17]. 
 
The main strength of the present study is the long pro-
spective follow-up from infancy to the median age of 27 
years. In fact, this study is the longest prospective post-
bronchiolitis follow-up thus far published. The definitions 
of asthma were rather strict, and the diagnosis was never 
based on respiratory symptoms alone, which are known to 
be non-specific especially in obese patients [28] and in 
smokers [29]. Recent observations have suggested that 
asthma is not over-diagnosed more often in obese than in 
non-obese patients. Among 540 adults with doctor-
diagnosed asthma, the diagnosis could be confirmed by 
serial lung function measurements and bronchial chal-
lenges in 68% obese and in 71% non-obese subjects [30].  
 
In conclusion, overweight or obesity had no association 
with doctor-diagnosed or self-reported asthma or allergy 
at 18-20 or 26-29 years of age in study subjects hospital-
ized for bronchiolitis in infancy and prospectively fol-
lowed thereafter.  
 
Acknowledgements 
 
The authors are grateful to Anneli Paloranta, RN, for her 
skillful work during the study.  

References 
 
1. Ford ES. The epidemiology of obesity and asthma. J 

Allergy Clin Immunol 2005; 115: 897-909.  
2. Flaherman V, Rutherford GW. A meta-analysis of the 

effect of high weight on asthma. Arch Dis Child 2006; 
91: 334-339.  

3.  Hancox RJ, Milne BJ, Poulton R, Taylor DR, Greene 
JM, McLachlan CR, Cowan JO, Flannery EM, Herbi-
son GP, Sears MR. et al. Sex differences in the relation 
between body mass Index and asthma and atopy in a 
birth cohort. Am J Respir Crit Care Med 2005; 171: 
440-445.  

4. To T, Vydykhan TN, Dell S, Tassoudi M, Harris JK. Is 
obesity associated with asthma in young children? J 
Pediatr 2004; 144: 162-168.  

5. Guerra S, Wright AL, Morgan WJ, Sherrill DL, Hol-
berg CJ, Martinez FD. Persistence of asthma symptoms 
during adolescence: Role of obesity and age at the on-
set of puberty. Am J Respir Crit Care Med 2004; 170: 
78-85.  

6. Vignolo M, Silvestri M, Parodi A, Pistorio A, Battistini 
E, Rossi GA, Aicardi G. Relationship between body 
mass index and asthma characteristics in a group of 
Italian children and adolescents. J Asthma 2005; 42: 
185-189.  

7. Mannino DM, Mott J, Ferdinands JM, Camargo CA, 
Friedman M, Greves HM, Redd SC. Boys with high 
body masses have an increased risk of developing 
asthma: findings from the National Longitudinal Sur-
vey of Youth (NLSY). Int J Obes 2006; 30: 6-13.  

8. Mamun AA, Lawlor DA, Alati R, O'Callaghan MJ, 
Williams GM, Najman JM. Increasing body mass index 
from age 5 to 14 years predicts asthma among adoles-
cents: evidence from a birth cohort study. Int J Obes 
2007; 31: 578-583.  

9. Beuther DA, Sutherland ER. Overweight, obesity, and 
incident asthma: A meta-analysis of prospective epi-
demiologic studies. Am J Respir Crit Care Med 2007; 
175: 661-666.  

10. Coogan PF, Palmer JR, O'Connor GT, Rosenberg L. 
Body mass index and asthma incidence in the black 
women's health study. J Allergy Clin Immunol 2009; 
123: 89-95.  

11. Lessard A, Turcotte H, Cormier Y, Cormier Y, Boulet 
LP. Obesity and asthma - a specific phenotype? Chest 
2008; 134: 317-323.  

12. Piippo-Savolainen E, Remes S, Kannisto S, Korhonen 
K, Korppi  M. Asthma and lung function 20 years after 
wheezing in infancy: results from a prospective follow-
up study. Arch Pediatr Adolesc Med 2004; 158: 1070-
1076.  

13. Ruotsalainen M, Piippo-Savolainen E, Hyvärinen MK, 
Korppi M. Adulthood asthma after wheezing in in-
fancy: a questionnaire study at 27 years of age. Allergy 
2010; 65: 503-509.  

14. Korppi M, Halonen P, Kleemola M, Launiala K, 
Mäkelä PH. Viral findings in children under the age of 



Ruotsalainen/Sidoroff/Piippo-Savolainen/Hyvärinen/Korppi 
 

100                                                                                                                                    Curr Pediatr Res 2012 Volume 16 Issue 2 

two years with expiratory difficulties. Acta Paediatr 
Scand 1986; 75: 457-464.  

15. Korppi M, Reijonen T, Pöysä L, Juntunen-Backman K.  
A 2- to 3-year outcome after bronchiolitis. Am J.Dis 
Child 1993; 147: 628-631.  

16. Obesity: preventing and managing the global epidemic. 
Report of a WHO consultation. World Health Organ 
Tech Rep Ser 2000; 894: 1-253.  

17. Beuther DA. Recent insight into obesity and asthma. 
Curr Opin Pulm Med 2010; 6: 64-70.  

18. Eneli IU, Skybo T, Camargo CA. Weight loss and 
asthma: a systematic review. Thorax 2008; 63: 671-
676.  

19. Ouyang F, Kumar R, Pongracic J, Story RE, Liu X, 
Wang B, Xing H, Liu X, Li Z, Zhang W, Fang Y, 
Zhang S, Xu X, Wang X. Adiposity, serum lipid levels, 
and allergic sensitization in Chinese men and women. J 
Allergy Clin Immunol 2009; 123: 940-948.  

20. Ciprandi G, Pistorio A, Tosca M, Ferraro MR, Cirillo I. 
Body mass index, respiratory function and bronchial 
hyperreactivity in allergic rhinitis and asthma. Respir 
Med 2009; 103: 289-295.  

21. Jartti T, Saarikoski L, Jartti L, Lisinen I, Jula A, 
Huupponen R, Viikari J, Raitakari OT. Obesity, adipo-
kines and asthma. Allergy 2009; 64: 770-777.  

22. Current Care Guidelines. Obesity in adults [Finnish] . 
Working group appointed by the Finnish Medical Soci-
ety Duodecim and the Finnish Association for the 
Study of Obesity. Last up-to-date 17.01.2011. 
www.kaypa.hoito.fi. 

23. Sidoroff V, Hyvärinen MK, Piippo-Savolainen E, Kor-
ppi M. Overweight does not increase asthma risk but 
maydecrease allergy risk at school age after infantile 
bronchiolitis. Acta Paediatr 2012; 101: 43-47. 

24. Sidoroff V, Hyvärinen M, Piippo-Savolainen E, Korppi 
M. Lung functiomn and overweight in school-aged 
children after early childhood wheezing. Pediatr 
Pulmonol 2011; 46: 435-441. 

25. Helakorpi SA, Martelin TP, Torppa JO, Patja KM, 
Kiiskinen UA, Vartiainen EA, Uutela AK. Did the To-
bacco control act amendment in 1995 affect daily 
smoking in Finland? Effects of a restrictive workplace 
smoking policy. J Public Health 2008; 30: 407-414.  

26. Current Care Guidelines. Asthma [Finnish]. Working 
group appointed by the Finnish Medical Society Duo-
decim and the Finnish Pulmonology Association, the 
Finnish Pediatric Association and the Finnish Clinical 
Physiology Association. Last up-to-date 19.05.2006. 
www.kaypahoito.fi .  

27. Hu FB, Willett WC, Li T, Stampfer MJ, Colditz GA, 
Manson JE. Adiposity as compared with physical activ-
ity in predicting mortality among women. N Engl J 
Med 2004; 351: 2694-2703.  

28. Sin DD, Jones RL, Man SFP. Obesity Is a risk factor 
for dyspnea but not for airflow obstruction. Arch Intern 
Med 2002; 162: 1477-1481.  

29. Kjaergaard T, Cvancarova M, Steinsvåg SK. Cigarette 
smoking and self-assessed upper airway health. Eur 
Arch Otorhinolaryngol 2011; 268: 219-226.  

30. Aaron SD, Vandemheen KL, Boulet L, McIvor RA, 
Fitzgerald JM, Hernandez P, Lemiere C, Sharma S, 
Field SK, Alvarez GG, Dales RE, Doucette S, 
Fergusson D; Canadian Respiratory Clinical Research 
Consortium. Overdiagnosis of asthma in obese and 
non-obese adults. Can Med Ass J 2008; 179: 1121-
1131.  

 
 
 
 
 
 
 
 
Correspondence to:  
 
Matti Korppi 
Paediatric Research Centre, Tampere University and 
Tampere University Hospital,  
33014 Tampere University, Finland 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conflict of interest: The authors do not have any conflict of 
interests or any financial relationship with a commercial 
entity that has an interest in the subjects of this manuscript. 
Funding: Kuopio University Hospital (EVO grant, code 
440071), The National Foundation for Pediatric Research in 
Finland, The National Graduate School of Clinical 
Investigation in Finland and The Kerttu and Kalle Viik´s 
Foundation. 
 


