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ABSTRACT 

 Background � Few data exist on associations between childhood adiposity and 

incident asthma in later life. We examined the relationship between childhood body 

mass index (BMI) and incident asthma beginning in adolescence or in adult life. 

 Methods � Subjects were participants in the Tasmanian Asthma Survey, a large 

population based cohort study, who were asthma-free by age seven years. Weight, 

height and lung function were measured at age seven years. Asthma status at ages 

seven and 32 years was ascertained by questionnaire. Odds ratios were calculated for 

the association between childhood adiposity expressed as �overweight� or as BMI z-

score quartiles at age seven years and asthma beginning after that age. 

Results � In females, but not males, there was a significant association between 

adiposity at age seven years and current asthma at age 32 years that began after age 21 

years. The association was not explained by childhood lung function or age at 

menarche. There was no association between adiposity at age seven years and asthma 

that developed after that age and remitted by age 32 years in either sex. 

Conclusions � Higher BMI in non-asthmatic girls at age seven years predicts risk of 

current asthma beginning in adult life.   
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Introduction  

Asthma prevalence has risen over the last three decades 1-4 and obesity prevalence has 

risen similarly5,6. Between 1985 and 1997, the prevalence of overweight and obesity 

doubled in Australians aged seven to 15 years 7,8. A causal link between obesity and 

asthma has been suggested, but results from earlier studies are inconsistent.  

 

 An association between obesity and prevalent asthma was observed in cross- 

sectional studies in adults9,10 and children11-13. One study showed a stronger 

association for women9 but another observed a stronger association in men, only for 

the lowest quartile of body mass index (BMI)10. Other studies have not shown any sex 

difference11,13.  Pooled data from seven cross-sectional Australian studies involving 

Caucasian children14 showed a significant rising trend across quintiles of BMI for 

atopy, cough and �wheeze ever� in girls only but no association with doctor-diagnosed 

asthma. 

 

Longitudinal studies have supported an association between obesity and incident 

asthma in children15 and adults16,17 but study durations were short. A longitudinal 

study involving white children showed an association between higher BMI and 

incident asthma between ages five to10 years18. However, this study also suggested 

that rising asthma prevalence was not explained by rising BMI. A Finnish birth cohort 

study19 showed associations between adolescent overweight persisting into adulthood, 

and adult obesity developing in normal weight adolescents, for asthma at age 31 

years, with no sex difference.  
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Another cohort study of women20 showed an association between higher adult BMI  

and physician-diagnosed incident asthma. A prospective 10 year study of adults21  

showed an association between the highest quintile of BMI at study entry, or an 

increase in BMI over the study period, and incident asthma only in women. Hormonal 

factors have been suggested as mediating the association between obesity and higher 

asthma prevalence  22 or greater asthma severity23.  

 

These contrasting findings highlight the importance of longitudinal studies spanning 

from childhood to adulthood in investigating the obesity-asthma association. The 

Tasmanian Asthma Survey (TAS) is such a study. A longitudinal study using 

prospectively gathered data on early life exposures allows the examination of the 

natural history of asthma and possible causal relationships. In this paper we report an 

analysis of longitudinal data obtained from the TAS. We aimed to determine if BMI 

at age seven years was associated with asthma developing after that age. A further 

aim was to examine whether any observed associations were modified by sex or 

explained by childhood lung function and age at menarche.  
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METHODS  

Study population and data collection 

The Tasmanian Asthma Survey began in 1968 when a birth cohort (n=8583), then 

aged seven years, was surveyed. Data included height, weight, lung function and a 

medical history provided by parents (see Appendix). Each child�s weight and height 

were measured. Forced vital capacity (FVC), forced expiratory volume in one second 

(FEV1) and forced expiratory flow from 25% to 75% of forced vital capacity  

(FEF25-75) were measured with a rolling-seal spirometer (Vitalograph Limited, 

Buckinghamshire, U.K.). Percent predicted values were calculated subsequently.24  

A 25 year follow-up survey was done between 1991 and 1993 when a random sample 

of 2000 from the birth cohort was selected, stratified by asthma status by age seven 

years. Addresses were found for 1723 (86.2%) of those selected, who were then sent a 

respiratory questionnaire. Of these, 1494 (87%) returned a completed questionnaire 

(see Appendix). Participants recorded life history of asthma and atopy-related 

disorders, and current weight and height. Approximately half (741) had parent-

reported asthma by age seven years. Those who reported asthma ever at the 25 year 

follow-up also recalled their age at asthma onset as �before 7 years�, �from 7 to 14 

years�, �from 15 to 21 years� or �after 21 years�. This report is based on data from the 

1968 and 1991 surveys.  
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Definitions  

�Asthma free by age seven years� was defined as no history of asthma or wheeze 

between birth and age seven years. Incident asthma after age seven years was defined 

as being asthma free by that age with self-reported asthma by age 32 years. Those 

with incident asthma and an attack within the previous 12 months were classed as 

having current asthma. Those with incident asthma but no symptoms within that 12 

month period, and not using asthma medication, were classed as having remitted 

asthma. The comparison group was those at the 25 year follow-up who never had 

asthma.  

Early menarche was defined as menstruation onset at or before age 11 years.  

Years of secondary schooling has been validated as a measure of socio-economic 

status25,26 and was used as a surrogate for the socio-economic status of the family in 

1968.  

BMI7 was defined as body mass index (kg/m2) at age seven years, was calculated 

from measured weight and height, and recalculated as z-scores against the age and 

sex-specific reference standard from the National Centre for Health Statistics27,28. 

BMI7 divided into overweight and normal weight (above and below the age and sex-

specific cut points from the reference tables of Cole et al29) defined BMI7 

�overweight�. Body mass index at age 32 years (BMI32) was calculated from self-

reported height and weight in the 25 year follow-up, was grouped into obese, 

overweight and normal weight categories according to definitions suggested by the 

WHO5, and divided into quartiles. 

Smoking at age 32 years was a three-level variable classified as current, former and 

never smokers. 
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Analytical methods   

BMI7 was the independent variable of interest. To avoid obscuring non-linear 

dependence on BMI7, we first analysed the data by BMI7 z-score quartile, then 

estimated a trend across quartiles. We also addressed the hypothesis that only excess 

childhood weight was associated with asthma at age 32 years, and tested this by 

analysing the data by the dichotomous variable, BMI7 �overweight�. Associations 

between BMI7 and current or remitted asthma were examined. 

Multivariable logistic regression30 was used to assess the associations while adjusting 

for confounders. A potential confounder was tested on the basis of a possible 

association with the exposure and outcome of interest. It was retained in the model if 

it changed the estimates by 20 % or more, or if it was thought biologically important. 

A two-sided p-value of 0.05 was regarded as significant. The analysis was done using 

Stata statistical software version 9.131 

 

RESULTS 

Prevalence and incidence of asthma 

Table 1 summarizes the characteristics of the 1991-93 cohort who were asthma free 

by age seven years. There were no significant sex differences in the prevalence of 

allergic rhinitis, infantile or flexural eczema, family history of asthma, parental 

smoking or three years or less of secondary schooling (not shown). Similar results 

were seen in those with a history of asthma by age seven years (not shown). However, 

there was a difference in the proportion of overweight girls (16.4%, n=48) compared 

to overweight boys (9.8%, n=44), with a history of asthma by age seven years 

(p=0.03). 
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Table 1. 
 

Baseline characteristics of those who never had asthma or wheeze by age 7 years 
  

 
Variable 

 

 
Male  

(n=365) 

 
Female  
(n=388) 

 
p-value 

 
BMI  Z score 
at age 7 years  

 
0.49 (0.71)* 

 
0.53 (0.67) 

 
0.42  

BMI raw score (kg/m2) 
at age 7 years 

 
Maximum 

 
Minimum  

 
Mean  

 
Variance  

 
 
 

23.49 
 

13.65 
 

16.52 
 

1.90 

 
 
 

25.02 
 

13.60 
 

16.68 
 

2.39 

 
 
 
 
 
 
 

0.14 
 

0.015 
 

BMI7 �overweight� 
 n (%) 

 
 

40 (11.0) 

 
 

60 (15.5) 

 
 

0.09 
 

 FEV1 (ml) at age 7 years 
 

1387 (209) 
 

1291 (204) 
 

<0.001 
 

% predicted FEV1 
 

111 (13.5) 
 

108 (13.7) 
 

0.003 
 

FVC (ml) at age 7 years 
 

1520 (233) 
 

1391 (211) 
 

<0.001 
 

% predicted FVC 
 

97.8 (12.1) 
 

94.8 (11.2) 
 

<0.001 
 

Urticaria  
n (%) 

 
 

56 (15.5) 

 
 

81 (21.4) 

 
 

0.04  
 

*Numbers represent mean (SD) unless otherwise indicated· 
 
 
 
There were three missing values for BMI7 as three children did not attend the medical 

examination. They were excluded from the analysis.  

 
Table 2 summarizes the distribution of incident asthma after age seven years by 

gender and asthma phenotype (current or remitted).  
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Table 2 - Frequency distribution of incident asthma at age 32 years by gender and 
asthma phenotype 

 
 
 

 
Males with asthma starting 

after age 7 years 
(n=61) 

 

 
Females with asthma starting 

 after age 7 years 
(n=75) 

 
 

Age at onset 
(years) 

 

 
Current Asthma  

(n=29) 

 
Remitted Asthma  

(n=32) 

 
Current Asthma 

(n=52) 

 
Remitted Asthma 

(n=23) 

 
7-14 

 
8 (13%) 

 
19 (31%) 

 
15 (20%) 

 
13 (17%) 

 
15-21 

           
           3 (5%) 

 
8 (13%) 

 
11 (14%) 

 
5 (7%) 

 
>21 

         
         18 (30%) 

              
             5 (8%) 

 
26 (35%) 

 
5 (7%) 

   

Of the 753 persons in the 25 year follow-up who were asthma-free by age seven 

years, 81 (10.8%; 95% CI 8.5% to 13.1%) had current asthma. There were 55 persons 

(7.3%; 95% CI 5.4% to 9.2%) with remitted asthma.  

 

BMI7 z-scores, BMI7 �overweight� and current asthma at age 32 years 

The associations between BMI7 z-scores expressed as quartiles, BMI7 �overweight� 

and current asthma that began at different ages after seven years, were examined 

(Table 3). No associations were seen in males and only the results for females are 

presented.  
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Table 3 � BMI7 z-score quartiles and BMI7 �overweight� and current asthma at age 32 
in females. 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

These associations did not change (results not shown) when adjusted for potential 

confounders including exclusive breast feeding in the first 3 months of life, any or all 

of the proxy measures of childhood atopy (infantile eczema, flexural eczema, 

urticaria, food and drug allergy or allergic rhinitis), or any or all of the same proxy 

measures of atopy in adult life. Therefore, these variables were not included as 

confounders in the final models. 

No association was observed between BMI7 z-score quartiles or BMI7 �overweight� 

and remitted asthma in either sex (results not shown).  

 

 

  
Onset between ages 7 

and 21 years 
(n=25) 

 
Onset after age 21 years 

 
(n=26) 

 
BMI7 z-score 

quartiles 

 
 

OR and 95% CI 

 
Quartile 1 

 

 
1.00 
(n=5) 

 
1.00 
(n=4) 

 
Quartile 2 

 

 
1.62 (0.51-5.18) 

(n=8) 

 
0.76 (0.16-3.51) 

(n=3) 

 
Quartile 3 

 

 
1.81 (0.57-5.82) 

(n=8) 

 
1.70 (0.46-6.29) 

(n=6) 

 
Quartile 4 

 

 
0.95 (0.24-3.69) 

(n=4) 

 
3.86 (1.20-12.42) 

(n=13) 

 
Trend 

 
     1.01 (0.70-1.47) 

p=0.94 

 
    1.73 (1.17-2.17) 

p=0.01 
 

BMI7 
 �Overweight� 

(n=12) 

 
0.79 (0.23-2.74) 

(n=3) 

 
3.05 (1.28-7.29) 

(n=9)  
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BMI32 and current asthma at age 32 years    

At age 32 years, there were 125 (8.4%) obese, 429 (28.7%) overweight, and 901 

(60.3%) normal weight participants. There were 39 (2.6%) with missing values. There 

were more normal weight females than males (52.5% vs. 47.5%; p=0.04), more 

overweight males than females (72.4% vs.27.6%; p<0.001) and there was no 

difference in the proportions of obese females and males (50.4% vs. 49.6%; p=0.90). 

 

There was a significant trend across BMI32 quartiles for an association with adult 

onset asthma only in females (p for trend 0.04), but when BMI32 quartiles were 

analysed further, there was a significant association only for the 3rd quartile of BMI32 

compared to the 1st (OR 4.73; 95% CI 1.36-16.46, p=0.01). 

 

BMI7 and BMI32 were weakly correlated (r = 0.30, p<0.001). To investigate whether 

BMI7 was independently associated with asthma after adjusting for BMI32, we tested 

BMI32 quartiles as a potential confounder of the associations between BMI7 z-score 

quartiles, BMI7 �overweight� and current asthma in females. There was a minor (13%) 

change in trend across BMI7 quartiles for adult onset asthma when BMI32 quartiles 

was introduced, with the trend estimate changing from OR 1.73; (95% CI 1.17-2.57, 

p=0.01) to OR 1.51; (95% CI 0.98-2.31, p=0.06). There was a larger (30%) change in 

the estimate for BMI7 �overweight� when BMI32 quartiles was introduced, with the 

estimate dropping from OR 3.05; (95% CI 1.28-7.29, p=0.01) to OR 2.13; (95% CI 

0.82-5.57, p=0.12). Therefore, BMI32 quartiles was not included as a confounder in 

the final model for BMI7 quartiles, but was included in the final model for BMI7 

�overweight�.  
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Age at menarche, body mass index at age seven years and current asthma at age 

32 years 

 
Mean age at menarche was 12.8 years (SD 1.4). The number attaining early menarche 

was 111 (16.8%) of whom 6 (5.4%) developed current asthma beginning between 

ages 7 and 21 years, and 6 beginning after age 21 years. Age at menarche and BMI7 

were negatively correlated (r = -0.14, p <0.001). There was a significant trend across 

quartiles of BMI7 z-scores for attaining early menarche (OR 1.22; 95% CI 1.01 to 

1.47, p=0.04). Overweight compared to normal weight girls at age seven years were 

significantly more likely to attain early menarche (OR 2.00; 95% CI 1.22 to 3.29). 

After adjusting for years of secondary schooling, age at menarche was not associated 

with current asthma that began between ages seven and 21 years (OR 0.99; 0.73-1.33, 

p=0.93) or after age 21 years (OR 0.96; 0.70-1.30, p=0.78).  

Early menarche adjusted for years of secondary schooling did not predict current 

asthma that began between ages seven and 21 years (OR 1.79; 0.66 to 4.82, p=0.25) 

or after age 21 years (OR 1.79; 0.68 to 4.72, p=0.24).  Early menarche was neither a 

confounder nor an effect modifier for BMI7 or BMI7 z-score quartiles and current 

asthma beginning either between ages 7 and 21 years or after 21 years. Neither age of 

onset of menstruation nor early menarche was included in the final models. 
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Lung function at age seven years, BMI7 and current asthma at age 32 years  

Table 4 shows the associations between BMI7 and lung function at age seven years. 

BMI7 was positively associated with FEV1 and FVC in both sexes, but negatively 

associated with FEV1/FVC ratio in females at age seven years. 

 

Table 4 � Linear coefficients and 95% confidence intervals for the association 
between BMI7 and lung function at age seven years. 

 

 

Each 10 ml increase in FEV1 and FVC was associated with a 3% fall in risk of current 

asthma at age 32 years (p=0.03), only in males whose asthma began after age 21 

years. These associations were unchanged by the addition of BMI7 z-scores to the 

models.  

FEV1 and FEV1/FVC ratio were then tested as potential confounders. For females, the 

addition of either FEV1 or FEV1/FVC ratio as a covariate to models of current asthma 

regressed on BMI7 produced a change in the estimates of up to 21 %. Therefore, FEV1 

was included as a covariate in the final models. 

 

 

 
Females 

 

 
Males 

  

Coefficient 
(95% CI) 

p-value Coefficient 
(95% CI) 

p-value Interaction 
p-value 

 
FEV1 

 
25.7 

(15.3 to 36.2) 

 
<0.001 

 
23.3 

(11.5 to 35.0) 

 
<0.001 

 
0.76 

 
FVC 

 
30.9 

(20.2 to 41.6) 

 
<0.001 

 
34.5 

(21.9 to 47.1) 

 
<0.001 

 
0.67 

 
FEV1/FVC ratio 

 
- 0.351 

(- 0.672 to - 0.030) 

 
0.03 

 
- 0.260 

(- 0.602 to 0.081) 

 
0.14 

 
0.71 

 
FEF25-75 

 
9.2 

(-14.5 to 32.8) 

 
0.45 

 
17.9 

(-6.1 to 41.8) 

 
0.14 

 
0.61 
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Multivariable models 

When adjusted for lung function at age seven years, years of secondary education, 

adult smoking and BMI at age 32 years, an association between BMI7 �overweight� 

and adult onset current asthma at age 32 years in females (OR 3.05; 95% CI 1.28-

7.29) was no longer seen (OR 1.52; 95% CI 0.48-4.86). Adjustment for the same 

confounders did not alter the non-significant associations between BMI7 �overweight� 

and adolescent onset asthma in either sex or between BMI7 �overweight� and adult 

onset asthma in males. 

 

Models for the associations between BMI7 z-score quartiles and current asthma at age 

32 years with the different ages of onset are shown in Table 5. 

In the adjusted model, the association between the highest quartile of BMI7 z-score 

and adult onset current asthma in females remained significant as did the trend across 

quartiles of BMI7 z-score. 
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Table 5 � Crude and adjusted odds ratios with 95% confidence intervals for BMI z-
scores at age 7 years and current asthma at age 32 years 
 

 

 

* Adjusted for smoking as an adult, FEV1 at age 7 years and years of secondary schooling. 

 

 

 

 

 

 

 

 

 
 

Crude OR 
(95% CI)  

 
 

*Adjusted OR 
(95% CI) 

 
 
 

 
 
BMI z-score 
at age 7 years 

(quartiles)  
Females  Males Females Males  

 
Quartile 1  

 
Quartile 2  

 
Quartile 3  

 
Quartile 4  

 

 
1.00 

 
1.62 (0.51-5.18) 

 
1.81 (0.57-5.82) 

 
0.95 (0.24-3.69) 

 

 
1.00 

 
0.56 (0.10-3.16) 

 
0.90 (0.19-4.17) 

 
0.28 (0.03-2.55) 

 

 
1.00 

 
2.05 (0.57 to 7.37)  

 
2.46 (0.67 to 8.99) 

 
1.59 (0.36 to 6.96)  

 
1.00 

 
0.27 (0.03-2.60) 

 
0.33 (0.03-3.27) 

 
0.27 (0.03-2.60) 

 
 

Asthma  
onset between 
ages 7 and 21 

years 
 

(F=26, M=11) 

 
Trend across 

quartiles 
 

 
     1.01 (0.70-1.47) 

p=0.94  

 
0.76 (0.42-1.35) 

p=0.35 

 
1.17 (0.78-1.76) 

p=0.45 

 
0.62 (0.29-1.31) 

p=0.21 

 
Quartile 1  

 
Quartile 2  

 
Quartile 3  

 
Quartile 4  

 

 
1.00 

 
0.76 (0.16-3.51) 

 
1.70 (0.46-6.29) 

 
3.86 (1.20-12.42) 

 
 

 
1.00 

 
2.97 (0.76-11.64) 

 
1.20 (0.23-6.15) 

 
1.11 (0.22-5.70) 

 
 

 
1.00 

 
0.48 (0.09-2.75) 

 
1.93 (0.50-7.36) 

 
3.56 (1.02-12.39) 

 
1.00 

 
3.24 (0.79-13.26) 

 
1.68 (0.31-9.04) 

 
0.96 (0.15-6.27) 

 
 
 

Asthma 
 onset after age 

21 years 
 

(F=26, M=18)  

 
Trend across 

quartiles  

 
    1.73 (1.17-2.57) 

p=0.01  
 

 
0.93 (0.60-1.43) 

p=0.73  

 
1.75 (1.13-2.69) 

p=0.01 
 

 
1.02 (0.61-1.69) 

p=0.95 
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DISCUSSION 

Among girls who were asthma-free in the first seven years of life, adiposity at age 

seven years was independently associated with current asthma at age 32 years. Girls 

in the highest quartile of BMI z-scores at age seven years were nearly 4 times as 

likely to have adult onset current asthma at age 32 years as those in the lowest 

quartile. The trend across the quartiles was highly significant. Girls asthma free by 

age seven years and overweight had over 3 times the risk of adult onset current 

asthma at age 32 years compared to asthma free but normal weight girls. However 

this association was not independent when adjusted for BMI and smoking at age 32 

years, lung function at age seven years and years of secondary schooling. No 

association was seen between adiposity at age seven years and adolescent onset 

asthma, current at age 32 years.  

 

In males who were asthma-free by age seven years, no association was seen for either 

of these exposures and current asthma at age 32 years, whether starting in adolescence 

or adult life. No association was seen in either sex for asthma that began after age 

seven years and remitted by age 32 years.  

 

Childhood adiposity preceded asthma beginning in adult life and current at age 32 

years. The significant rising trend across quartiles of BMI7 z-score indicated a dose-

response effect, supporting a causal relationship. Our results suggested that adiposity 

at age seven years in females who were asthma-free to that age, had the capacity to 

�program� these women to develop asthma in adult life. Insufficient numbers 

prevented us from analysing the �7 to 14� and �15 to 21� age of onset groups 

separately. We do not ascribe any special features to the age of 21 years as a cut point 
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for assessing asthma risk compared to another age. While the analysis was 

constrained by the way the 1992 questionnaire was structured in terms of recalled age 

at onset of asthma (see Appendix), we note that age 21 years corresponds 

approximately to the end of adolescence and may have biological importance. 

Earlier cross-sectional studies have shown an association between high adult BMI and 

current asthma in women. We also found that higher BMI quartiles at age 32 years 

were associated with current asthma at age 32 years in females who were asthma-free 

as children. However, our results suggest that the risk observed at age 32 years may 

have begun with adiposity in childhood. 

Mechanisms that could account for the association between childhood adiposity and 

increased risk of adult onset asthma in women are unknown. Whilst allergic 

mechanisms cause most childhood asthma, non-allergic mechanisms may be 

responsible in later onset asthma. Aaron et al.32 showed a beneficial effect of weight 

loss on respiratory function but not on bronchial hyper-reactivity for overweight 

women. This suggested that �resetting� of airway mechanics, rather than atopy, may 

be responsible for respiratory symptoms in overweight women. Our results, which 

showed no confounding by atopy-related conditions, are consistent with non-atopic 

mechanisms.  

Gold et al.33 suggested that adiposity in girls may be associated with a lower 

FEV1/FVC ratio, in turn associated with increased airway collapsibility. Our data 

showed similar FEV1/FVC ratio results in girls only, supporting this hypothesis. Our 

data also showed that FVC and FEV1 increased in girls as BMI7 increased, consistent 

with the findings of Tantisira et al.34 and best explained by larger airway size 

compared to lung size in pre-pubertal girls35 
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Overweight and normal weight persons may have different lung mechanics36. Being 

overweight, by producing small tidal volumes, could lead to the �latch� state in airway 

smooth muscle and to increased airway resistance37. Obesity may induce increased 

bronchial hyper-responsiveness if deep inspiration occurs infrequently38. We had no 

data on static lung volumes, airway stiffness or bronchial hyper-responsiveness in our 

seven-year-old participants. These mechanisms require further investigation. 

 

Hormonal factors may contribute to symptoms, severity and morbidity of asthma in 

females23,39,40, consistent with the effects of gonadal hormones on immunity and the 

presence of lung oestrogen receptors41,42. We found a significant trend across BMI7 

quartiles for early menarche and noted a time lag to later onset asthma. Such findings 

suggest that higher childhood BMI leading to early menarche may initiate an 

endocrine �insult�, promoting an abnormal bronchial response to oestrogen that is 

magnified with continued exposure. However in our study, early menarche neither 

influenced current asthma nor confounded the association between higher BMI7 and 

adult onset current asthma. As numbers were small, these negative results should be 

interpreted with caution. 

 

Both cytokines and genetic factors may link obesity and asthma43. Leptin, tumour 

necrosis factor alpha, eotaxin and interleukin 6 affect tissue inflammation and are 

secreted by adipose tissue44. A large twin study45 showed that co-variation between 

obesity and asthma was due to shared genetic factors. Polymorphisms in the β2-

adrenergic receptor gene have been associated with both asthma and obesity46,47. 
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The major strength of our study is its longitudinal nature spanning childhood and 

early adult life, allowing observation of relationships between childhood 

measurements, such as BMI and lung function, and later life asthma.  Whilst BMI is 

the usual measure of adiposity in children48, greater precision is achieved if that 

individual�s BMI is assessed relative to a reference population of the same age and 

sex. This was done in our study, giving added strength. Additional strengths were the 

availability of measured height and weight, hence accurate estimates of childhood 

BMI, as well as the availability of lung function and age at menarche.  

 

Our study has limitations. The response rate to the mailed questionnaire in 1992 was 

87%. Non-responders were known to be evenly distributed as to asthma status by age 

seven years, but we cannot say whether they were more or less likely than responders 

to have current asthma at age 32 years. However, given that the number of non-

responders was small, it seems unlikely that non-response would seriously bias the 

study. Our definition of asthma used a history of �asthma or wheeze ever�. This must 

lead to the inclusion of children with wheeze related to infection, so that possible 

over-diagnosis of asthma was present in the parent-completed questionnaire. 

However, such error would only be important if it were differential across both weight 

groups and gender which seems unlikely. Others have found that our definition 

compares well with one including bronchial hyper-responsiveness49,50, and a �looser� 

definition shifts the estimates towards the null20. The use of �diagnosed asthma� may 

result in under-diagnosis51,52. Finally, the TAS questionnaire has been validated 

against respiratory physician�s diagnosis for asthma in the previous 12 months50. We 

note that the number with adult onset asthma, current at age 32 years was modest, 

particularly in males. It is possible that the absence of any association in males may 
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be related to lack of statistical power. We noted that our cohort of seven year old 

children was more �adipose� and had less BMI variability than the reference 

population (Table 1). This difference may have been due to the Tasmanian population 

in 1968 consisting of a homogeneous group of Anglo-Celtic persons, differing 

�ethnically� from the American reference population. 

 

In conclusion, our study provides evidence of an association between BMI at age 

seven years and current asthma in adult life that developed after age 21years, only for 

women. Our results suggest that childhood adiposity may be important in the 

development of late onset asthma, support attempts to reduce the burden of excess 

weight in society, and emphasise the need to focus on children, perhaps girls 

particularly, to prevent asthma. BMI data in our cohort were gathered in 1968. There 

is no doubt that the prevalence of overweight among girls in Australia has since 

increased 7,53,54. There may be now an even greater risk of asthma in women who 

were adipose as girls than was the case in 1991-93. 
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Appendix  

Extract from the1968 parent-completed questionnaire for the child�s medical history. 

1.   Has he or she at any time in his or her life suffered from attacks of 

asthma or of wheezy breathing? (Note: Please regard "asthma" and "wheezy 

      breathing" as being much the same thing for this survey; we do not ask 

      you to try to tell the difference.) 

2.   How long is it since the last attack? 

3.  On average (as near as you can say), how often do these attacks tend 

      to occur (over the last 2 years or so)? 

4.  At what age did these attacks begin? 

5.  Since the attacks began, approximately how many has he or she had 

     altogether? 

6.  Does he or she get attacks of "hay fever" (that is, sneezing, running 

     or blocked nose, sometimes with itchy eyes or nose)? 

7.  Did he or she have infantile (baby) eczema? 

8.  Has he or she ever had eczema in the creases (bends) of elbows, 

     wrists or knees?  

9.   Have you been told by a doctor that he/she is allergic to any foods or medicines? 

10. Does he/she get hives? 

 

Extract from the 1991-93 questionnaire completed by the 32 year old participants. 

1.  Have you at any time in your life suffered from attacks of asthma or wheezy           

breathing? 

2.   At what age did the attacks begin? 

a) Under 7 years 
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b) Between 7 and 14 years 

c) Between 15 and 21 years 

d) Over 21 years 

3.   How long is it since the last attack? 

a) Less than a month ago 

b) Over one but less than three months ago 

c) Over three but less than six months ago 

d) Over six but less than twelve months ago 

e) Over one year but less than two years ago 

f) Over two years  

g) Over five years ago 

h) Over ten years ago 

4.   The following is a list of medications. For each medication please indicate �YES� 

or �NO� depending on whether you have used it in the last two weeks.  

a) Cough medicines or any other remedies for colds?  

b) Medications for asthma or wheeze? 

c) Medications for an allergy? 

5.  Do you get eczema? 

6.  Do you get hives? 

7.  Have you ever been told by a doctor that you are allergic to any foods or 

medicines? 

8.  Do you get attacks of �hay fever� (that is, sneezing, running or blocked nose, 

sometimes with itchy eyes or blocked nose)? 

 

  


