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•  Asthma is a chronic disease that directly affects the functioning of the 
airways (of our bronchioles) in our lungs 

•  Asthma can be a life threatening disease if not treated properly, as asthma 
attacks range in severity - mild, moderate, or serious 

•   It appears that although we know that asthma is a common lung disease in 
the U.S. and around the world, the causes and origins of asthma are still a 
mystery 

  

What exactly is Asthma? 

Source:  h*p://www.natureworldnews.com/
articles/5149/20131202/lung-‐‑cells-‐‑grown-‐‑first-‐‑
time-‐‑human-‐‑stem.htm	



The Process of An Asthma Attack 

•  Mucus fills the bronchioles of the 
lungs 

•  The lining of the bronchioles 
become inflamed 

•  The muscles of the bronchioles 
become tight 

•  The wheezing we hear in those 
with asthma attacks is the result 
of the reduced amount of surface 
area in each bronchiole tube 

	
Source:  h*p://www.nlm.nih.gov/medlineplus/ency/imagepages/19375.htm	



•  The discussion of asthma prevalence in the U.S. is important 
because it affects about 1 in 12 adults and 1 in 11 children in 
the United States (CDC)  

•  Due to the fact that asthma deals with the lungs, it is 
possible that many other variables and factors can play a 
part in the occurrence of asthma in both children and adults 

•  Unfortunately, diagnosing asthma is also very tedious and 
difficult in order to accurately classify or diagnose a case as 
asthma 

The Importance of Studying Asthma 
Prevalence in the U.S.  

Source: CDC 



Goal and Purpose of Study 
•  Although Asthma prevalence has been studied before, 

there has not been many studies that have used recent data 
or data from NHANES to specifically look at demographic 
factors in relation to asthma prevalence 

•  The studies that have used the NHANES data, have 
focused narrowly on specific groups (pregnant women, 
young children) and not on the U.S. population as a whole 

•  The other studies have also used antiquated or older data 
(NHANES data from 1976–1980 and 1988–1994) 



•  NHANES: “The National Health and Nutrition 
Examination Survey” 

•  NHANES is a part of the CDC and the NCHS 

•  NHANES is program of studies that has been designed for 
the purpose of analyzing and interpreting the health and 
nutritional status of both adults and children in the United 
States 

•  This study will particularly look at data from NHANES 
that spans from 2007 to 2012  

Study Design 



Summary Stats 
NHANES Data 2007-2012 

Year Sample Size (n) 
2007-2008 10,149 
2009-2010 10,537 
2011-2012 9,756 

Total 30,442 
	  

NHANES Variables Recoded Values 

Asthma Yes, No 
Gender Male, Female 
Age Range = 18-79 years of age 
Race Hispanic, White, Black 

Education No High School, High School, Higher Education  

Income I < 25k, 25k < I < 75k,  I ≥75k   
BMI Under/Normal Weight, Overweight, Obese 

Smoking Never, Current, Past 
	  



Study Design Cont. 

•  This study was conducted using quantitative statistical analysis 
with the assistance of a programming software, R  

•  The demographic (independent) variables chosen were: Gender, 
Age, Race/Ethnicity, Education, Income, BMI, and Smoking 

•  The dependent variable in the study was Asthma: “Ever been 
told [you] have asthma” 

•  Therefore, we tested to see if any of the independent variables 
have a significant impact on determining whether you will have, 
develop, or will be diagnosed with Asthma 



Study Design Cont. 

•  Used Pearson's Chi-Squared Tests at a .05 significance 
level for categorical variables, to test whether the Null 
hypothesis is true or not 

•  Null Hypothesis = Asthma is independent of 
“_____” (chosen independent variable) 

•  Used Wilcoxon Rank Sum Test at .05 significance level for 
continuous variables to test the Null Hypothesis 

•  Ran a Multivariate Generalized Linear Model after the 
tests for independence to double check results 



Findings 

* Significant at .05 level 

Variable	   (n)	   %	  of	  total	   Asthma	  
Prevalence	  (%)	  

Chi-‐Squared	  
Test	  (.05	  

significance	  
level)	  

Wilcoxon	  Rank	  
Sum	  Test	  (.05	  
significance	  

level)	  

Sample	  
Mean	  	  (x)	  

Sample	  
Standard	  

Deviation	  (s)	  

Gender    p-value= 
0.3702 

   

Male 15,177 0.4985546 
(49.86%) 

0.1490932 
(14.91%) 

    

Female 15,265 0.5014454 
(50.14%) 

0.1453027 
(14.53%) 

    

Age Range of 
Values 

   p-value = 
0.3258 

46.03 
(46 

years of 
age) 

17.31211 
(17 

years) 

Race    p-value = 
0.8414 

   

Hispanic 9,306 0.3363817 
(33.64%) 

0.1436452 
(14.36%) 

    

White 11,508 0.4159769 
(41.60%) 

0.1462508 
(14.63%) 

    

Black  6,851 0.2476414 
(24.76%) 

0.1464793 
(14.65%) 

    

Education    p-value = 
0.024* 

   

No High 
School 

2,132 0.1205473 
(12.05%) 

0.1324828 
(13.25%) 

    

High School 6,894 0.3897998 
(38.98%) 

0.1558757 
(15.60%) 

    

Higher 
Education 

8,660 0.4896528 
(48.97%) 

0.1457578 
(14.58%) 

    

Income    p-value = 
0.6317 

   

I < 25k 9,618 0.3449043 
(34.49%) 

0.148289 
(14.83%) 

    

25k < I < 75k 11,619 0.4166607 
(41.67%) 

0.1437967 
(14.38%) 

    

I ≥75k   6,649 0.2384351 
(23.84%) 

0.1474792 
(14.75%) 

    

BMI    p-value = 
0.05523 

   

Under/Normal 
Weight 

13,380 0.4978605 
(49.79%) 

0.1422316 
(14.22%) 

    

Overweight 6,636 0.2469209 
(24.69%) 

0.1544408 
(15.44%) 

    

Obese 6,859 0.2552186 
(25.52%) 

0.1507162 
(15.07%) 

    

Smoking    p-value = 
0.7854 

   

Never 9,663 0.5460247 
(54.60%) 

0.1467592 
(14.68%) 

    

Past 4,261 0.2407753 
(24.08%) 

0.1481754 
(14.82%) 

    

Current 3,773 0.2132  
(21.32%) 

0.1516075 
(15.16%) 

    

	  



Findings Cont. 

* Significant at .05 level 
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Results From GLM Model 
Variable	   P-‐Values	  For	  Multivariate	  GLM	  Model	  

Gender  
Male  

Female p-value = 0.2449 
 

Age p-value = 0.2266 
 

Race  
Hispanic p-value = 0.9590 

 
White  
Black  p-value = 0.1882 

 
Education  

No High School p-value = 0.0355 * 
 
 

High School p-value = 0.5009 
 

Higher Education  
Income  

I < 25k p-value = 0.1685 
 

25k < I < 75k p-value = 0.7724  
 

I ≥75k    
BMI  

Under/Normal Weight  
Overweight p-value = 0.0743 

 
Obese p-value = 0.2342 

 
Smoking  

Never p-value = 0.7648 
 

Past p-value = 0.9159 
 

Current  
	  

* Significant at .05 level 



Next Steps 

•  Some next steps could be to study other variables using the 
NHANES data set (environmental factors) 

•  Perhaps use data from NHANES from more years (more 
recent and past) 

•  Perhaps use other statistical tests to analyze the 
relationship between various demographic variables and 
asthma prevalence  



Acquired Skills and Knowledge 

•  Learned how to apply my statistical knowledge 

•  Learned how to use R programming (creating r files, rmd 
files, .csv files; coding, etc.)  

•  Learned how to clean up, understand, and study large 
complex data sets 

•  Improved my research method skills  
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