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• Asthma as a heterogeneous disease

• Review the connection between social and 
environmental stressors and asthma

• Multilevel examination of discrimination 
and asthma

OVERVIEW
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Living with asthma



Why is asthma important?
• Asthma is the most common chronic 

disease of childhood. 
• Asthma consequences 

• Asthma affects a person’s ability 
to sleep and learn 

• $56 billion in lost costs due to 
asthma 

• Unnecessary missed days of 
school and work 

• Unnecessary hospitalizations 

Not all asthma is the same



What is asthma?

- Tightening of Airways

- Airway Remodeling

- Thick Mucus Production

- Acute and Chronic Phases

- Wheezing

- Coughing

- Shortness of Breath

What causes asthma?



Lötvall JACI 2011



Fahy Nat Rev Immunol 2015

ALLERGIC

Non-

ALLERGIC Where does the 
environment fit?

Asthma Phenotypes



Social and Economic 
Factors
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Schroeder NEJM. 357:1221-8



U.S. Poverty Rates by 
Race/Ethnicity
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Minorities are at increased RISK: 
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Asthma prevalence, by selected demographic characteristics: 
United States, average annual 2008–2010

*

*

*

%



Living and Working Conditions 

Social and Community Networks 

Socio-economic, Cultural, and Environmental 

Conditions 

C
u

m
u

la
tiv

e
 E

ffe
c

ts
 

O
v

e
r T

im
e
 

B
io

lo
g

ic
a

l 

E
m

b
e

d
d

in
g

 

Individual Level Factors         
--- Resilience Strategies --- 

D
is

e
a
s
e
 

R
is

k
 

A
S

T
H

M
A

: 
S

u
s

c
e

p
tib

ility
 

a
n

d
 M

o
rb

id
ity

 

B
io

lo
g

y
-

E
n

v
iro

n
m

e
n

t 

In
te

ra
c

tio
n

s
 

M
a

la
d

a
p

tiv
e

 
S

tre
s

s
 

R
e
s
p

o
n

s
e

 
Socio-ecological Model of Health 
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Risk 

ASTHMA: 
Susceptibility 
and Morbidity 

Biology-
Environment 

Interactions 

Maladaptive 
Stress 

Response 

Thakur Race and Ethnicity in Respiratory Health Disparities (Ed. Celedon) 2016, Adapted from Halfon et al 
Life Course Health Development Model and from the biodevelopmental framework. 

Health Model of Asthma
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Thakur Race and Ethnicity in Respiratory Health Disparities (Ed. Celedon) 2016, Adapted from Halfon et al 
Life Course Health Development Model and from the biodevelopmental framework. 

Health Model of Asthma
1. Identify important 
Risk Factors at all levels

2. What pathways are impacted?

3. Impact of a 
comprehensive 
intervention



> 6,500 Latino & African 
American children & young 

adults (8-21yrs) 

Recruitment 
Centers

GALA II & SAGE II STUDIES



Genomic

Clinical

Questionnaire

Socio-demographic

Environment

Towards A Holistic Approach



Disease

No Disease

Towards A Holistic Approach
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Individual Level Factors         
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Identify which Risk 
Factors matter.

Socio-ecological Model of Health 



Black Women’s Health Study

Coogan CHEST 2014

?
Asthma

Discrimination and Health



Have you ever experienced discrimination, been 
prevented from doing something, or been hassled or 
made to feel inferior, in any of the following situations 
because of your race or color?

• At School

• Getting medical care

• Getting services in a store or restaurant

• On the street or in a public setting

METHODS

Kreiger Soc Sci Med 2005

Self-Reports of Discrimination



1.78  [ 1.33  -  2.39 ]

1.11  [ 0.82  -  1.49 ]

1.44  [ 0.90  -  2.33 ]

1.45  [ 0.91  -  2.35 ]Islander Puerto Rican

Other Latino

Mexican American

African American

0 1 2 3 4

Adjusted Odds Ratio

Reports of Discrimination and having Asthma

*Adjusted for age, site,  sex, African Ancestry, SES, secondhand tobacco, in utero tobacco, (acculturation)Thakur and Barcelo CHEST 2017



Reports of Discrimination ‘Dose Response’

p for trend = <0.001 

*Adjusted for age, site, sex, African Ancestry, SES, secondhand tobacco, in utero tobacco

1.63
(1.20, 2.22)

2.61
(1.56, 4.45)

NEVER RARELY OFTEN

in African Americans

Thakur and Barcelo CHEST 2017

More than 
twice as 
likely to get 
asthma
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Examining Risk 
Factors across levels

Socio-ecological Model of Health 



CA OSPHD 2005-2006

Poverty Matters



Place 
Matters

http://itsacoop.blogspot.com/201
3/09/berkeleyoakland-port-and-

highway-air.html
https://dabrownstein.wordpress.co

m/tag/san-francisco-bay-area/
CA OSPHD 2005-2006



Air Pollution and Stress



Research Question
Is the association we observed 
with discrimination and asthma in 
African American youth greater in 
those with early life exposure to 
air pollution?

High 
Pollution Exposure

Racial 
Discrimination 
(psychosocial 

stress)

More likely to have 
Asthma?





1st Year of Life Exposure to NO2

• Address Histories Obtained from Participants from birth
• Latitude and Longitude assigned using TomTom/Tele Atlas EZ-

Locate software
• Ambient Air Pollution Measurements obtained                                  

from EPA Air Quality Systems

Nishimura AJRCCM 2013

Air Pollution Assessment 



NO2 - marker of traffic related air pollution 
(how close you are to major roadways)

Nishimura AJRCCM 2013

43% increase in the odds of asthma in 
African American participants

What’s the role of air pollution?

17% increase in the odds of asthma for 
each 5 ppb increase in NO2 exposure 
- California Standards 20ppb
- WHO Standards 50 ppb



High 
Pollution Exposure

Racial 
Discrimination 
(psychosocial 

stress)

More likely to have 
Asthma?



Relationship between Discrimination and NO2

in African American Children

Healthy Control

Asthma Case

Wilcoxon Rank Sum Test p 
<0.001



*Adjusted for age, sex, SES, secondhand smoke exposure, family history of atopy
Experiences of Discrimination

High NO2 ExposureLow NO2 Exposure

J An unpublished

Reference

1.62 
(1.04,2.55)

1.31 
(0.85,2.03)

3.47
(2.17,5.64)

NONE ANY NONE ANY

More than 
three times 
likely to get 
asthma
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2. What pathways are impacted?

Thakur Race and Ethnicity in Respiratory Health Disparities (Ed. Celedon) 2016, Adapted from Halfon et al 
Life Course Health Development Model and from the biodevelopmental framework. 



What asthma type? 



Lötvall JACI 2011



Non-eosinophilic

C
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Eosinophilic

Asthma Phenotypes

(ALLERGIC)

(Non-

ALLERGIC)



Active panel patients with DM
Non-eosinophilic
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Cough 
variant
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Allergic
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EIACigarette
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Infection-related

Exacerbation-
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Asthma Phenotypes

(ALLERGIC)

(Non-

ALLERGIC)



TNF-alpha high asthma

oOlder age of onset

oModerate – to – severe 

o Associated with: 
• Lower lung function

• Increased air trapping

• Thicker bronchial wall

• Neutrophilic asthma

oOverlapping pathways?

Expert Rev Resp Med, 2008, Expert Revoews Ltd 



Bronchodilator 

Response

D FEV1

Inspiration

Exhalation

Outcome: Bronchodilator Response

• Bronchodilator (BDR) response is used to: 
• Diagnose asthma
• Predict future lung function
• Determine medication response

• BDR is susceptible to psychosocial stress: 
• A BDR  ≥ 10% is associated with poor asthma 

control
• Psychosocial stress tends to worsen asthma 

control
• High levels of household stress are associated 

with lower BDR

Is racial discrimination associated with 
bronchodilator response among African 
American youth and does this association 
vary with tumor necrosis factor alpha level?



Selected Characteristics of Participants with Asthma in SAGE II

Characteristic

NO
Discrimination 

ANY
Discrimination

No. (%) No. (%) p -value
295 (51.2) 281 (48.8)

Age, median (IQR) 12.1 (4.8) 15.4 (5.5) < 0.001
Sex, male 160 (54.2) 151 (53.7) 0.904
Tobacco Exposure    
Current 
In-Utero

82 (28.4)
45 (15.3)

88 (31.5)
62 (22.1)

0.410
0.036

Asthma Control
Controlled
Not well Controlled
Very Poorly Controlled

110 (37.3)
85 (28.8)
100 (33.9)

59 (21.0)
81 (28.8)
141 (50.2)

< 0.001

S Carlson PLOS One 2017



Mean Difference in Bronchodilator Response^ and 95% CI for Reports of Racial 
Discrimination and according to  TNF- status

TNF- Status2

Adjusted1 Low1 High1

Racial Discrimination

Never
Any

Reference
1.70 (0.36, 3.03)

Reference
0.78 (-1.07, 2.63)

Reference
2.78 (0.79, 4.77)

^ Bronchodilator response: mean percentage change in measured FEV1 before and after albuterol administration, using the 
post-albuterol spirometry with the maximal change.
1adjusted for sex, age, maternal education, recruitment center, in utero smoke exposure, daycare attendance, baseline lung 
function, controller medication use, African ancestry, TNF- mean, and biomarker storage time.
2p-interaction = 0.04

S Carlson PLOS One 2017



BDR by level of discrimination (None/Any) stratified by TNF- status

S Carlson Plos One 2017

Do you respond to 
Albuterol? Y/N



The ‘so what’?

• Suggest that there are different pathways to ‘defined’ 
asthma molecular phenotype

• Builds evidence that certain types of asthma are more 
susceptible to environmental and social triggers

Follow up question?

• Would screening for racial discrimination (or other 
psychosocial stressors) be helpful in those with moderate-
severe asthma?

Maybe



“People live their lives in a holistic 
manner. Issues such as health care, 
education and economic empowerment 
cannot be addressed in a vacuum.”

Helene D. Gayle

CEO McKinsey Social Initiative

Questions?


