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Body Mass Index and Asthma.  
Results from the 4-state CDC National Asthma Survey 

5,741 asthmatics  

Excluded 2,003  
children 

Excluded 10 subjects  
who lacked  

age data 

Excluded 371 subjects 
for having prolonged remission 

In 262 asthmatics  
BMI could not be  

determined  

3,095 asthmatics 

1,080 (35%) lean 993 (34%) Overweight  1,027 (31%) obese  



National Asthma Survey 
Respiratory Symptoms 

                    lean          overweight         obese  
N days with   

symptoms 

Past 30 days     4.4 (3.7 – 5)    4.3 (3.7 – 4.90)     5 (4.3 – 5.7) 

 

Nights with  

Symptoms  

Past 30 days     2.7 (2.2 – 3.2)     2.6 (2.1 – 3.1)   4.6 (3.7 – 5) 

 

N attacks 

Past 90 days     3.1 (2.3 – 3.8)     3.6 (2.6 – 4.6)   4.1 (3 – 5.3)    

 

 

All p < 0.01;     Taylor et al, Thorax 2007:63; 41-20 
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OR adjusted for: age, gender, race, smoking status, income, education,  
employment status, family history of asthma, state of residence  
and residence in a metropolitan statistical area. 

Multivariate logistic regression analysis of BMI and 
measures of asthma severity. 4 state-sample, NAS.  

OR (95% C.I.) for symptoms all the time            OR for GINA class IV 



Obesity and asthma severity, U.S. National 
Asthma Survey.  

Health Care Utilization  

      Weighted 

estimates 

Normal 

1,940,746 (35%) 

Overweight 

1,877,938 (34%) 

Obese  

1,706,849 (31%) 

p 

      At least 1 ER 

visit 12 

months 

11.9% (8.9 – 14.9) 11.6% (9.1 – 14.1) 17.7% (14.2 – 21.2) 0.01 

        ER visits 12 

months 
2.0 (1.6 – 2.5) 1.9 (1.5 – 2.3) 2.5 (2.1 – 3.0) 0.01 

       Urgent visits 

12 months 
0.9 (0.7 – 1.0) 1.0 (0.8 – 1.2) 1.3 (1.0 – 1.6) 0.01 

Taylor et al, Thorax 2007 



National Asthma Survey 
Asthma medications in the last three months 

      lean        overweight         obese  
Short-acting       ref             OR                          OR 

Beta agonists    1.0              1.2 (0.9 – 1.6)      1.4 (1.06 – 1.8) 

 

Inhaled  

Steroids            1.0              1.06 (0.8 – 1.4)     1.34 (1.1 – 1.8) 

 

Remission         1.0             0.53 (0.3 – 0.7)      0.56 (0.3 – 0.8) 

OR adjusted for: age, gender, race, smoking status, income, education, employment 
status, family history of asthma, state of residence and residence in a metropolitan 
statistical area. 
 



Required an oral steroid taper in the last 3 
months (all class IV) 
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Lavoie, K et al 2006 

Increasing BMI is 
associated with worse 
asthma control in 382 
consecutive clinic 
patients dx with asthma 



Among children, OW and 
obesity are associated 
with asthma severity and 
control 
Retrospective cohort of 32,321 
from the Kaiser Permanente 
electronic record data.  
Asthma: MD diagnosis + dispense 
of at least 1 controller or rescue 
5 – 17 yrs  
2004 - 2008 

Quinto, K; et al 2011 



The associations between obesity and asthma, 
are not universal across age span 

From the ALA-CRC, post hoc analysis of 490 pooled patients (2,794 patient-visits) 

Lang, J; et al 2011 





Holguin, F; et al 2011 

Obesity is associated with health-care related outcomes more strongly in early onset asthmatics 



Higher BMI is associated with a reduced probability of achieving asthma control 
406 asthmatics ( > 1300 consultations) for an average period of 180 days 

Study modeled the probability of transitioning from unacceptable to acceptable 
asthma control   
All patients were treated according to standard asthma guidelines 

BMI > 25 

BMI < 25 

Cumulative  systemic steroid dose > 
2 g in the preceding year 
 



Are weight categories associated 
with the ability to achieve asthma 
control at 12 weeks?   
 
Post hoc analysis of 1242 patients 
from 5 pooled randomized clinical 
trials 
 
Controlled: based on symptom 
control , absence of exacerbations 
over 5 – 7 day period 

OR: Adjusted for age, gender, smoking history,  
Atopy, asthma duration, treatment (random) 

Boulet, L-P et al, 2007 



Increased BMI is 
associated with a blunted 
in vitro glucocorticoid 
response 

DEX-induced PBMC MKP-1 expression  
was reduced in 3 non-smoking  
 overweight/obese versus 
 lean patients with asthma 

Sutherland, R et al , 2008 



BMI not associated with 
asthma control in 292 
asthmatics.  
Urban setting,  
>60% obese or OW,  
2/3 African American 
80% female, 
60% smoking prevalence 
 

Clerisme – Beaty, et al , 2009 



Why does BMI or obesity influence (or not) asthma control?  

Different asthma 
phenotypes are 

differently affected by 
obesity  

i.e. adult vs child onset 

In those most sensitive 
to the effects of obesity 

(obese – asthma 
phenotype), have less 

eosinophilic airway 
inflammation (i.e. less 

steroid responsive)  

Asthma control measures 
are symptom-based and in 

general, obesity per se 
increases symptom severity   

Obesity reduces 
effectiveness of 
inhaled steroids; 
either directly or 

indirectly  
(i.e. vitamin D) 

? 



 No Data          <10%           10%–14%     15%–19%          

 

  20%–24%          25%–29%           ≥30%  

Obesidad, un problema sin 
fronteras.  

2006, Encuesta Nacional de Salud Y Nutricion 2006 

CDC, BRFSS 2009, obesity % in adults 


