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Supplementary Table 1: Search strategy in PubMed and EMBASE 

S.NO SEARCH TERMS in PUBMED RESULTS 

#1 asthma[MeSH Major Topic] 

"asthma"[MeSH Major Topic] 

108,124 

#2 

 

 

 

 

 

 

 

((((((((((((adiposity[MeSH Terms]) OR (obesity[MeSH Terms])) OR (overweight[MeSH Terms])) 

OR (adipose tissue[MeSH Terms])) OR (body fat distribution[MeSH Terms])) OR (body mass 

index[MeSH Terms])) OR (adipose tissue hyperplasia[Title/Abstract])) OR (body 

weight[Title/Abstract])) OR (body composition[Title/Abstract])) OR 

(anthropometry[Title/Abstract])) OR (fatness[Title/Abstract])) OR (waist 

circumference[Title/Abstract])) OR (waist-to-hip-ratio[Title/Abstract]) 

"adiposity"[MeSH Terms] OR "obesity"[MeSH Terms] OR "overweight"[MeSH Terms] OR "adipose 

tissue"[MeSH Terms] OR "body fat distribution"[MeSH Terms] OR "body mass index"[MeSH Terms] OR 

"adipose tissue hyperplasia"[Title/Abstract] OR "body weight"[Title/Abstract] OR "body 

composition"[Title/Abstract] OR "anthropometry"[Title/Abstract] OR "fatness"[Title/Abstract] OR "waist 

circumference"[Title/Abstract] OR "waist-to-hip-ratio"[Title/Abstract] 

600,415 

 

 

 

 

 

 

 

#3 (((((((cohort[Title/Abstract]) OR (prospective[Title/Abstract])) OR (longitudinal[Title/Abstract])) 

OR (nested case-control[Title/Abstract])) OR (follow-up[Title/Abstract])) OR (relative 

risk[Title/Abstract])) OR (odds ratio[Title/Abstract])) OR (hazard ratio[Title/Abstract]) 

"cohort"[Title/Abstract] OR "prospective"[Title/Abstract] OR "longitudinal"[Title/Abstract] OR "nested 

case control"[Title/Abstract] OR "follow-up"[Title/Abstract] OR "relative risk"[Title/Abstract] OR "odds 

ratio"[Title/Abstract] OR "hazard ratio"[Title/Abstract] 

2,289,895 

#4 #1 AND #2 AND #3 603 

S No Search strategy in EMBASE Results 

#1 'asthma'/exp/mj 1,77,172 

#2 'obesity'/exp/mj OR adiposity:ab,ti OR overweight:ab,ti OR 'adipose tissue':ab,ti OR 'body mass':ab,ti 

OR 'body weight disorder':ab,ti OR 'body composition':ab,ti OR anthropometry:ab,ti OR fatness:ab,ti 

OR fat:ab,ti OR 'waist circumference':ab,ti OR 'waist-to-hip ratio':ab,ti OR waist-to-height ratio OR 

anthropometry 

8,93,704 

#3 'cohort analysis'/exp/mj OR cohort:ab,ti OR 'prospective study':ab,ti OR 'longitudinal study':ab,ti 

OR 'nested case control study':ab,ti OR 'relative risk':ab,ti OR 'odds ratio':ab,ti OR 'follow up':ab,ti 

OR 'hazard ratio':ab,ti 

2,900,216 

#4 #1 AND #2 AND #3 1048 

 



Supplementary Table 2. List of excluded studies and exclusion reasons 

Exclusion reason Reference number 

Conference abstract 1–8 

Cross-sectional study design 9- 19 

Childhood asthma 9–13 

Not relevant exposure 14 

Not relevant outcome 26- 38 

Not relevant exposure and outcome (both are not relevant) 39- 52 

Systematic review 15,16 

Unadjusted risk estimates 17,18 
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Supplementary Table 3: Quality assessment 

Author name Selection 

of the 

non-

exposed 

cohort 

Ascertainmen

t of exposure 

Demonstratio

n that 

outcome of 

interest was 

not present at 

start of study 

Comparability 

of cohorts 

(adjustment 

for 

confounders) 

Assessment 

of outcome 

Was 

follow-up 

long 

enough 

for 

outcomes 

to occur 

Adequacy 

of follow-

up of 

cohorts 

Total  

Camargo et al., 1999, USA 1 1 1 2 0 1 1 7 

Chen et al, 2002, Canada 1 1 1 1.5 0 1 0 5.5 

Huovinen et   al., 2003, Finland 1 1 1 0.75 0 1 0 4.75 

Romieu et al.,2003, France 1 1 1 2 0 1 1 7 

Ford et al., 2004, USA 1 1 1 1.75 0 1 1 6.75 

Coogan et al, 2009, USA 1 1 1 2 0 1 0 6 

Hjellvik et al., 2010, Norway 1 1 1 1.75 0.5 1 1 7.25 

Korda et al.,2012, Australia 1 1 1 1.25 1 1 0 6.25 

Brumpton et al., 2012, Norway 1 1 1 1.25 0 1 1 6.25 

Leone et al., 2012, France 1 1 1 2 0 1 0 6 

Assad et al, 2013, 1 1 1 1 0 1 0 5 

Tomita et al, 2018, Japan 1 1 1 1 0.5 1 0 5.5 

Park et al.,2019, Korea 1 1 1 0 0.5 1 0 4.5 

Wang et al, 2020, China 1 1 1 0.75 0 1 0 4.75 

Wang et al, 2021, USA 1 1 1 1.75 0 1 0 5.75 

 



Supplementary Table 4: Relative risks from nonlinear dose-response of BMI and asthma and corresponding E-values 

BMI RR (95% CI) E-values (lower CI) 

17.5 0.98 (0.93-1.03) 1.16 (NC) 

20.0 1.00  

22.5 1.09 (1.05-1.13) 1.40 (1.28) 

25.0 1.23 (1.17-1.30) 1.76 (1.62) 

27.5 1.43 (1.34-1.53) 2.21 (2.01) 

30.0 1.69 (1.57-1.83) 2.77 (2.52) 

32.5 2.03 (1.86-2.21) 3.48 (3.12) 

35.0 2.45 (2.23-2.69) 4.33 (3.89) 

37.5 2.97 (2.68-3.30) 5.39 (4.80) 

40.0 3.64 (3.23-4.09) 6.74 (5.91) 

pnonlinearity <0.00001  

NC: not calculable 

 

 



Supplementary Table 5: Relative Risks from nonlinear dose-response of waist circumference and asthma and corresponding E-

values 

WC RR (95% CI) all E-value (lower CI) 

70 1.00 1.00 

75 1.08 (1.04-1.13) 1.40 (1.24) 

80 1.17 (1.08-1.26) 1.67 (1.43) 

85 1.25 (1.14-1.38) 1.90 (1.59) 

90 1.34 (1.20-1.51) 2.15 (1.76) 

95 1.44 (1.25-1.65) 2.39 (1.92) 

100 1.53 (1.31-1.79) 2.64 (2.08) 

105 1.63 (1.36-1.96) 2.90 (2.21) 

110 1.73 (1.40-2.15) 3.19 (2.34) 

pnonlinearity 0.02  

 

 



Supplementary Table 6: Relative risks from nonlinear dose-response of weight gain and asthma and corresponding E-values 

Weight gain RR (95% CI) E-values (lower CI) 

0 1.00  

5 0.95 (0.85-1.07) 1.28 (NC) 

10 1.14 (1.02-1.26) 1.54 (1.16) 

15 1.36 (1.23-1.51) 2.06 (1.76) 

20 1.63 (1.47-1.81) 2.64 (2.30) 

25 1.96 (1.74-2.20) 3.33 (2.87) 

30 2.35 (2.06-2.68) 4.13 (3.54) 

pnonlinearity 0.002  

NC: not calculable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 7: BMI and asthma, subgroup analyses 

 BMI and asthma, per 5 kg/m2  

 n RR (95% CI) I2 

(%) 

Ph1 Ph2 

All studies 13 1.32 (1.21-

1.44) 

95.3 <0.000

1 

 

Duration of follow-up      

   <10 years follow-up 8 1.36 (1.20-

1.55) 

96.6 <0.000

1 

0.41 

   ≥10 years follow-up 5 1.26 (1.18-

1.36) 

65.1 0.02 

Sex      

    Men  6 1.15 (0.98-

1.35) 

77.7 <0.000

1 

0.20/ 

0.103 

    Women  10 1.35 (1.23-

1.49) 

89.0 <0.000

1 

    Men and women 3 1.32 (1.15-

1.52) 

91.1 <0.000

1 

Geographic location      

    Europe 4 1.34 (1.30-

1.38) 

0 0.60 0.93 

    North America 5 1.33 (1.17-

1.50) 

88.3 <0.000

1 

    Australia 1 1.58 (1.37-

1.83) 

  

    Asia 3 1.16 (1.03-

1.32) 

56.9 0.10 

Assessment of weight and 

height 

     

   Self-reported 3 1.38 (1.19-

1.60) 

0 0.58 0.07 



   Self-reported and validated 2 1.60 (1.48-

1.72) 

0 0.87 

   Measured  8 1.25 (1.14-

1.37) 

95.9 <0.000

1 

Number of cases      

    Cases <250 3 1.32 (1.13-

1.54) 

0 0.86 0.92 

    Cases 250-999 4 1.32 (1.13-

1.53) 

98.6 <0.000

1 

    Cases ≥1000 6 1.32 (1.19-

1.46) 

76.1 0.001 

Study quality       

    0-3 stars 0    0.02 

    >3-6 stars 7 1.22 (1.11-

1.33) 

88.6 <0.000

1 

    >6-8 stars 6 1.42 (1.31-

1.54) 

73.7 0.002 

Adjustment for confounding factors 

Age  Yes  13 1.32 (1.21-

1.44) 

95.3 <0.000

1 

NC 

No 0    

Family history of 

asthma 

Yes  2 1.44 (1.22-

1.69) 

73.8 0.05 0.29 

No 11 1.30 (1.18-

1.43) 

95.5 <0.000

1 

Allergy  Yes  3 1.28 (1.13-

1.44) 

0 0.80 0.79 

No 10 1.33 (1.21-

1.47) 

96.4 <0.000

1 

Education  Yes  4 1.36 (1.28-

1.44) 

43.2 0.15 0.43 



No 9 1.30 (1.16-

1.44) 

93.5 <0.000

1 

Income  Yes  4 1.31 (1.12-

1.53) 

95.7 <0.000

1 

0.77 

No 9 1.33 (1.23-

1.43) 

78.3 <0.000

1 

Alcohol Yes  4 1.33 (1.04-

1.69) 

89.8 <0.000

1 

0.83 

No 9 1.32 (1.24-

1.41) 

78.4 <0.000

1 

Smoking Yes 12 1.33 (1.21-

1.45) 

95.7 <0.000

1 

0.79 

No 1 1.26 (1.00-

1.60) 

  

Physical activity Yes  8 1.30 (1.17-

1.44) 

97.0 <0.000

1 

0.54 

No 5 1.48 (1.23-

1.53) 

26.9 0.24 

Abbreviations: NC not calculable because no studies were present in one of the subgroups; RRs relative risk estimates.  

n denotes the number of studies included in each subgroup analysis  

1 P-value for heterogeneity within each subgroup 

2 P-value for heterogeneity between subgroups with meta-regression analysis  

3 P-value for heterogeneity between men and women with meta-regression analysis (excluding studies of men and women combined) 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



Supplemental Table 8. World Cancer Research Fund grading criteria 

Grading Criteria 

Convincing A convincing relationship should be robust enough to be highly unlikely to be modified in the 

foreseeable future as new evidence accumulates. All of the following are generally required:  

- Evidence from more than one study type 

- Evidence from at least two independent cohort studies 

- No substantial unexplained heterogeneity within or between study types or in different populations 

relating to the presence or absence of an association, or direction of effect 

- Good quality studies to exclude with confidence the possibility that the observed association results 

from random or systematic error, including confounding, measurement error, and selection bias 

- Presence of a plausible biological gradient in the association. Such a gradient need not be linear or 

even in the same direction across different levels of exposure, so long as this can be explained 

plausibly 

- Strong and plausible experimental evidence, either from human studies or relevant animal models, 

that typical human exposures can lead to relevant outcomes 

Probable All of the following are generally required: 

- Evidence from at least two independent cohort studies, or at least five case-control studies 

- No substantial unexplained heterogeneity within or between study types or in different populations 

relating to the presence or absence of an association, or direction of effect 

- Good quality studies to exclude with confidence the possibility that the observed association results 

from random or systematic error, including confounding, measurement error, and selection bias 

- Evidence for biological plausibility 

Limited - suggestive All of the following are generally required: 

- Evidence from at least two independent cohort studies, or at least five case-control studies 

- The direction of effect is generally consistent though some unexplained heterogeneity may be 

present 

- Evidence for biological plausibility 

Limited - no conclusion Evidence is so limited that no firm conclusion can be made, but this does not mean that there is 

evidence of no relationship. The evidence might be graded "limited - no conclusion" for several 

reasons:  

- limited number of studies 

- inconsistency of direction of effect 

- poor quality of studies (e.g. lack of adjustment for known confounders) 

- or any combination of these factors 

Substantial effect on risk 

unlikely 

All of the following are generally required:  

- Evidence from more than one study type 

- Evidence from at least two independent cohort studies 



- Summary estimate of effect close to 1.0 for comparison of high versus low exposure categories 

- No substantial unexplained heterogeneity within or between study types or in different populations 

- Good quality studies to exclude with confidence the possibility that the absence of association results 

from random or systematic error, including inadequate power, imprecision or error in exposure 

measurement, inadequate range of exposure, confounding, and selection bias 

- Absence of a demonstrable biological gradient (dose response) 

- Absence of strong and plausible experimental evidence, either from human studies or relevant 

animal models, that typical human exposures lead to relevant outcomes 

Specific upgrading factors:  

1) Presence of a plausible biological gradient (dose response) in the association. Such a gradient need not be linear or even in 

the same direction across the different levels of exposure, so long as this can be explained plausibly.  

2) A particularly large summary effect size (an odds ratio or relative risk of 2.0 or more, depending on the unit of exposure) 

after appropriate control for confounders. 

3) Evidence from randomised trials in humans. 

4) Evidence from appropriately controlled experiments demonstrating one or more plausible and specific mechanisms 

actually operating in humans. 

5) Robust and reproducible evidence from experimental studies in appropriate animal models showing that typical human 

exposures can lead to relevant health outcomes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



Supplemental Table 9. Justification for evidence grading of studies on adiposity and asthma risk 

Requirements for 

grading of 

convincing 

BMI Waist circumference Weight gain Weight loss 

Statistically 

significant and 

robust association 

Statistically significant 

strong positive association 

in high vs. low, linear and 

nonlinear dose-response 

analyses. Association is 

robust in influence 

analyses.  

Statistically significant 

strong positive 

association in high vs. 

low, linear and nonlinear 

dose-response analyses. 

The association is robust 

in influence analyses.  

Statistically significant 

strong positive 

association in high vs. 

low, linear and nonlinear 

dose-response analyses. 

The association is robust 

in influence analyses.  

Non-significant weak 

inverse association, 

which is not 

substantially altered in 

influence analyses.  

Evidence from at 

least two 

independent cohort 

studies 

13 cohort studies 

 

4 cohort studies 

 

4 cohort studies 

 

4 cohort studies 

 

No substantial 

unexplained 

heterogeneity within 

or between study 

types or in different 

populations relating 

to the presence or 

absence of an 

association, or 

direction of effect 

There is high heterogeneity 

overall, but this is with 

regard to the strength of 

the association more than 

the direction of the 

association. All studies 

reported risk estimates in 

the direction of increased 

risk. Lower heterogeneity 

in some subgroups. 

Consistent findings across 

geographic regions.  

There is high 

heterogeneity overall, 

but this is with regard to 

the strength of the 

association more than 

the direction of the 

association. All studies 

reported risk estimates 

in the direction of 

increased risk. 

There is high 

heterogeneity overall, but 

this is with regard to the 

strength of the 

association more than the 

direction of the 

association. All studies 

reported risk estimates in 

the direction of increased 

risk. 

There is high 

heterogeneity overall, 

but this is with regard to 

the strength of the 

association more than 

the direction of the 

association. All studies 

reported risk estimates 

in the direction of 

increased risk. 

Good quality studies 

to exclude with 

confidence the 

possibility that the 

observed association 

results from random 

or systematic error, 

including 

confounding, 

Moderately high study 

quality.  

 

Publication bias is 

explained by one large 

study with a lower estimate 

than the remaining studies 

which is driving the 

asymmetry in the funnel 

plot. Little indication of 

Moderately high study 

quality.  

 

Too few studies to test 

for publication bias and 

for meaningful subgroup 

analyses.  

 

All studies excluded 

subjects with prevalent 

Moderately high study 

quality.  

 

Too few studies to test for 

publication bias and for 

meaningful subgroup 

analyses.  

 

All studies excluded 

subjects with prevalent 

Moderately high study 

quality.  

 

Too few studies to test 

for publication bias and 

for meaningful subgroup 

analyses.  

 

All studies excluded 

subjects with prevalent 



measurement error, 

and selection bias 

between subgroup 

heterogeneity. Stronger 

association in studies with 

high quality.  

 

Somewhat stronger 

association in studies with 

self-reported weight and 

height compared to studies 

with measured weight and 

height (although no 

significant between 

subgroup heterogeneity), 

however, the association is 

also significant among 

studies with measured 

data.  

 

All studies excluded 

subjects with prevalent 

asthma at baseline. 

Exposed and non-exposed 

participants were selected 

from the same populations.  

asthma at baseline. 

Exposed and non-

exposed participants 

were selected from the 

same population.  

 

asthma at baseline. 

Exposed and non-exposed 

participants were 

selected from the same 

population.  

 

asthma at baseline. 

Exposed and non-

exposed participants 

were selected from the 

same population.  

 

Presence of a 

plausible biological 

gradient in the 

association. Such a 

gradient need not be 

linear or even in the 

same direction 

across different 

levels of exposure, so 

long as this can be 

explained plausibly 

Evidence of a strong dose-

response relationship, with 

increased risk above a BMI 

of 18-20 

(pnonlinearity<0.0001).  

Evidence of a strong 

dose-response 

relationship, with 

increased risk above 70 

cm (pnonlinearity=0.02). 

Evidence of a strong dose-

response relationship, 

with increased risk from 

10 kg of weight gain 

(pnonlinearity=0.002). 

Dose-response analyses 

were not possible 

because there was only 

one category of weight 

loss across studies.  



Strong and plausible 

experimental 

evidence, either 

from human studies 

or relevant animal 

models, that typical 

human exposures 

can lead to relevant 

outcomes 

There is evidence for 

plausible mechanisms 

including studies showing 

narrowing airways, 

reduced lung volume, and 

reduced lung function with 

higher BMI. There is some 

indication from cohorts and 

trials that weight loss 

among obese subjects can 

improve lung function.  

There is evidence for 

plausible mechanisms 

including studies 

showing narrowing 

airways, reduced lung 

volume, and reduced 

lung function with 

higher BMI. There is 

some indication from 

cohorts and trials that 

weight loss among obese 

subjects can improve 

lung function. 

There is evidence for 

plausible mechanisms 

including studies showing 

narrowing airways, 

reduced lung volume, and 

reduced lung function 

with higher BMI and 

these are likely to extend 

to weight gain. There is 

some indication from 

cohorts and trials that 

weight loss among obese 

subjects can improve lung 

function. 

There is evidence for 

plausible mechanisms 

including studies 

showing narrowing 

airways, reduced lung 

volume, and reduced 

lung function with 

higher BMI and these are 

likely to extend to 

weight gain. There is 

some indication from 

cohorts and trials that 

weight loss among obese 

subjects can improve 

lung function. 

Final grading and 

justification for 

overall assessment.  

Convincing evidence that 

higher BMI increases the 

risk of asthma.  

 

Justification: Strong 

positive associations 

observed across a large 

number of cohort studies, 

which are significant across 

high vs. low, linear and 

nonlinear dose-response 

analyses. Results are 

consistent results across 

regions and robust in 

influence analyses. 

Although heterogeneity is 

high, all studies report 

effect estimates in the 

direction of increased risk. 

Although Egger’s test 

indicates possible 

publication bias, the test 

Limited-suggestive 

evidence that higher 

waist circumference 

increases the risk of 

asthma.  

 

Justification: Strong 

positive associations 

observed across four 

cohort studies which are 

significant across all 

analyses. Too few 

studies to conduct 

meaningful subgroup 

analyses and to test for 

publication bias. The 

results are robust in 

influence analyses. 

Although heterogeneity 

is high, all studies report 

effect estimates in the 

direction of increased 

Limited-suggestive 

evidence that higher 

weight gain increases the 

risk of asthma.  

 

Justification: Strong 

positive associations 

observed across four 

cohort studies which are 

significant across all 

analyses. Too few studies 

to conduct meaningful 

subgroup analyses and to 

test for publication bias. 

The results are robust in 

influence analyses. 

Although heterogeneity is 

high, all studies report 

effect estimates in the 

direction of increased 

risk. Biologically plausible 

mechanisms exist for 

Limited – no conclusion 

evidence for an 

association between 

weight loss and asthma.  

 

Justification: Non-

significant inverse 

association based on 

four cohort studies. Too 

few studies to conduct 

meaningful subgroup 

analyses and to test for 

publication bias. The 

results do not change in 

influence analyses. 

There is no 

heterogeneity. 

Biologically plausible 

mechanisms exist for 

general obesity are 

likely to apply also for 

weight gain. 



and the asymmetry in the 

funnel plot is explained by 

one large study which 

shows a much weaker 

association than the 

remaining studies. 

Biologically plausible 

mechanisms exist.  

risk. Biologically 

plausible mechanisms 

exist for general obesity 

and may also apply to 

waist circumference.  

general obesity are likely 

to apply also for weight 

gain. 

 

 



Supplemental Table 10. Evidence grading for adiposity and asthma 

 Reduced risk Increased risk 

Convincing - BMI 

Probable - - 

Limited-suggestive - Waist circumference, weight gain 

Limited - no 

conclusion 

 

Weight loss 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary figure 1. Body mass index and asthma, high vs. low analysis 

 

 

 

 

  Relative Risk
 .25  .5  .75  1  1.5  2  3  5  10

 Study
 Relative Risk
 (95% CI)

 Wang, 2020   2.32 ( 1.12, 4.81)

 Park, 2019   1.34 ( 1.28, 1.41)

 Tomita, 2018   1.59 ( 0.94, 2.70)

 Brumpton, 2012   1.92 ( 1.56, 2.35)

 Korda, 2012   2.71 ( 1.97, 3.73)

 Hjellvik, 2010   2.40 ( 1.90, 3.03)

 Coogan, 2009   3.39 ( 2.10, 5.49)

 Ford, 2004   1.87 ( 1.12, 3.13)

 Huovinen, 2003   2.16 ( 0.80, 5.85)

 Romieu, 2003   2.17 ( 1.30, 3.64)

 Chen, 2002   3.10 ( 1.02, 9.42)

 Beckett, 2001   1.15 ( 0.69, 1.91)

 Camargo, 1999   3.00 ( 2.29, 3.93)

 Overall   2.10 ( 1.65, 2.67)



Supplementary Figure 2. Body mass index and asthma, influence analysis 

 

------------------------------------------------------------------------------ 

 Study omitted     |    e^coef.         [95%  Conf.  Interval] 

-------------------+---------------------------------------------------------- 

 Wang, 2020        |    1.3211122       1.2081563     1.4446285 

 Park, 2019        |    1.3441831       1.2671173     1.425936 

 Tomita, 2018      |    1.3281072       1.2121738     1.4551286 

 Assad, 2013       |    1.3427653       1.2201391    1.4777157 

 Brumpton, 2012    |  1.3205684       1.2043941    1.4479488 

 Korda, 2012       |    1.3016407       1.1911532    1.4223769 

 Hjellvik, 2010    |    1.3208526       1.2020409     1.4514079 

 Coogan, 2009      |   1.3245577       1.2042885     1.4568377 

 Ford, 2004        |    1.3254553       1.2096412     1.4523575 

 Huovinen, 2003    |  1.3256462       1.2113782     1.4506929 

 Romieu, 2003      |  1.3115531       1.1995661     1.4339948 

 Chen, 2002        |    1.3181633       1.2055017     1.4413538 

 Camargo, 1999     |  1.2947367       1.1897498     1.4089881 

-------------------+---------------------------------------------------------- 

 Combined          |    1.3217964       1.2114944     1.442141 

------------------------------------------------------------------------------ 
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 Study ommited

 Meta-analysis random-effects estimates (exponential form)

 



Supplementary Figure 3. Funnel plot for analysis of body mass index and asthma 
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Supplementary Figure 4. Funnel plot for sensitivity analysis of body mass index and asthma (excluding Park et al, 2019) 
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Supplementary Figure 5. Waist circumference and asthma, high vs. low analysis 

 

 

 

 

 
 Relative Risk

 .25  .5  .75  1  1.5  2  3  5  10

 Study

 Relative Risk

 (95% CI)

 Park, 2019   1.26 ( 1.13, 1.40)

 Tomita, 2018   1.45 ( 0.99, 2.12)

 Brumpton, 2013   1.78 ( 1.48, 2.15)

 Leone, 2012   2.18 ( 1.32, 3.60)

 Overall   1.56 ( 1.22, 2.01)



Supplementary Figure 6. Waist circumference and asthma, influence analysis 

 

 

 

------------------------------------------------------------------------------ 

 Study omitted     |     e^coef.         [95%  Conf.  Interval] 

-------------------+---------------------------------------------------------- 

 Park, 2019        |    1.3519837       1.1637342     1.5706848 

 Tomita, 2018      |    1.2330291       1.0556943     1.4401524 

 Brumpton, 2013    |    1.3245107       0.98383218     1.7831584 

 Leone, 2012       |    1.1989903       1.0370951     1.3861582 

-------------------+---------------------------------------------------------- 

 Combined          |    1.257006        1.0852087     1.4560001 

------------------------------------------------------------------------------ 
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Supplementary Figure 7. Weight gain and asthma, high vs. low analysis 

 

 

 

 

 

 
 Relative Risk

 .25  .5  .75  1  1.5  2  3  5  10

 Study

 Relative Risk

 (95% CI)

 Wang, 2021   1.53 ( 1.15, 2.03)

 Coogan, 2009   1.88 ( 1.54, 2.28)

 Huovinen, 2003   1.70 ( 0.83, 3.48)

 Camargo, 1999   2.50 ( 2.00, 3.10)

 Overall   1.93 ( 1.53, 2.44)



Supplementary Figure 8. Weight gain and asthma, influence analysis 

 

------------------------------------------------------------------------------ 

 Study omitted     |    e^coef.         [95%  Conf.  Interval] 

-------------------+---------------------------------------------------------- 

 Wang, 2021        |    1.3921936       1.3299007     1.4574043 

 Coogan, 2009      |    1.3135071       1.1374569     1.5168054 

 Huovinen, 2003    |    1.3279414       1.2128283     1.4539804 

 Camargo, 1999     |    1.2790111       1.1823708     1.3835503 

-------------------+---------------------------------------------------------- 

 Combined          |    1.3283992       1.2224286     1.4435564 

------------------------------------------------------------------------------ 
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Supplementary Figure 9. Weight loss and asthma, influence analysis 

 

 

------------------------------------------------------------------------------ 

 Study omitted     |    e^coef.         [95%  Conf.  Interval] 

-------------------+---------------------------------------------------------- 

 Wang, 2021        |    0.89740688      0.72958165    1.1038369 

 Coogan, 2009      |    0.84871870      0.67008740    1.0749694 

 Huovinen, 2003    |    0.89136934      0.72417396    1.0971663 

 Camargo, 1999     |    0.97391659      0.75773638    1.2517724 

-------------------+---------------------------------------------------------- 

 Combined          |    0.89901216      0.74099223    1.0907306 

------------------------------------------------------------------------------ 
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