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Objectives 

To describe a program of research in asthma 
self-management focused on achieving and 
maintaining asthma control 

Access to self-management education and support 
Medication adherence 
Health beliefs 
Environmental trigger beliefs, behaviors and 
exposures 
Patient-provider communication 
Health literacy 

 



 
Asthma prevalence: globally 



 



NCHS Data Brief Number 94, May 2012 
Trends in Asthma Mortality in the United States, 2001 2010 



  



Asthma control: Perceived and actual  

29% 
Actual Control 

29% 71% 
Perceived Lack of
Control

Perceived Control

AIM study, 2009 



Addressing asthma disparities by 
targeting self-management 

Focus on urban low-income and minority 
populations 

Community based participatory research  
Mixed methods 

Support primary care delivered at federally 
qualified health centers 

Interventions to address needs of providers, as 
well as patients and their social network 
 



 



Good 
therapies = 

Good 
treatment 
outcomes 



Good 
therapies 

Access to self-
management 

support 
Treatment 
outcomes 



Does an inpatient education program 
improve outcomes for adults hospitalized 
with acute asthma? 

RCT 
Usual care 
Collaborative care 

Inclusion/exclusion criteria 
Identical inpatient management 
Discharge determined by housestaff 

 
George et al. Arch Intern Med 1999;159:1710-1716 

Funding: Mary C. Rockefeller and U Penn SON  





Good 
therapies 

Self-care 
behaviors 

Treatment 
outcomes 



Apter, Boston, George et al Journal of Allergy and Clinical Immunology  
111. 6; 2003,1219-1226 



Mean truncated adherence 60%-- 
52% for Blacks; 74% for Whites 

Apter, Boston, George et al Journal of Allergy and Clinical Immunology  
111. 6; 2003,1219-1226 





Good 
therapies 

Health 
beliefs 

Treatment 
outcomes 



Knowledge is necessary but not sufficient 
Systems 

Not giving you the medicine 
Psychosocial 

If I get distracted 
I thought it was too late 

Beliefs 
It can give you cancer and everything 

 
 

 
   

 George et al Journal of Allergy and Clinical Immunology (2003) 111, I5; 967-973 

Themes from focus groups 



 
 
What personal health beliefs influence 
self-care decision-making? 
 



Integrative medicine (IM)/complementary 
and alternative medicine (CAM) 

a group of diverse medical and healthcare 
systems, practices, and products that are not 
generally considered to be part of 
conventional medicine 

Folk care 
remedies including prayer, healing touch or 
laying on of hands, charms, herbal teas or 
tinctures, magic rituals 







Qualitative interviews 
100% use of CAM/home remedy; 63% reported 
ICS non-adherence 
52% used CAM before Rx for acute asthma at 
home 
Themes 

Speed  
Safety  
Strength of integrating approaches 
Allowed for tailored treatment  
 
 

George et al. (2006). Journal of General Internal Medicine, 21, 1317-1324 
George et al (2009) Journal of Asthma 46, 618-624 



 
 
What personal health beliefs influence 
clinical outcomes? 
 



George et al (2014).Journal of Allergy and Clinical Immunology,134, 252 59 





Transcripts showed CAM-A 
changed conversation 



Good 
therapies 

Environmental 
trigger beliefs, 
behaviors and 

exposures 

Treatment 
outcomes 



Mental health 
disorders 

Non-adherence to 
ICS therapy 

Conceptual Model 
 

 
 
 
 

 
Low SES 

M George, A Bilderback, CS Rand, KA Riekert, SJ Bartlett, JA Krishnan 
 Oral abstract ATS 2006 



Mental health 
disorders 

Non-adherence to 
ICS therapy 

Conceptual Model 
 

 
 
 
 

 
Low SES 

Drug/alcohol use 

Crime/violence 

? 
? 



Mental health 
disorders 

Non-adherence to 
ICS therapy 

Conceptual Model 
 

 
 
 
 

 
Low SES 

Drug/alcohol use 

Crime/violence 

Hypothesis: Presence of one or more of these 
stressors increase the risk of non-adherence to 

ICS therapy  

? 
? 



Adults hospitalized for asthma 
 

Baseline visit on day of discharge 
 
Questionnaire to assess 
psychosocial stressors 
 
Free ICS via MDI  

2 puffs BID 
Equipped with electronic 
monitor 

 
1-on-1 education to confirm 
understanding and 
appropriate inhaler technique 
 

 
Follow-up visit 

 Prospective cohort study 

14d 

M George, A Bilderback, CS Rand, KA Riekert, SJ Bartlett, JA Krishnan 
 Oral abstract ATS 2006 



Follow-up visit 
 14d after 

discharge 
 

 Prospective cohort study 

7d 14d 

Adherence 
past 7d 

Adults hospitalized for asthma 
 

Baseline visit on day of discharge 
 
Questionnaire to assess 

psychosocial stressors 
 
Free ICS via MDI  

2 puffs BID 
Equipped with electronic 

monitor 
 

1-on-1 education to confirm 
understanding and 
appropriate inhaler technique 
 

M George, A Bilderback, CS Rand, KA Riekert, SJ Bartlett, JA Krishnan 
 Oral abstract ATS 2006 



Eligibility criteria 

Inclusion 
Age > 18 years 
Physician diagnosis of asthma 
exacerbation  
 

Exclusion 
Another chronic respiratory disorder  
Contraindication to ICS  
Previous participant M George, A Bilderback, CS Rand, KA Riekert, SJ Bartlett, JA Krishnan 

 Oral abstract ATS 2006 



Psychosocial stressors (N=21) 

Mental health disorders 
(N=5 items) 

Mood disorder  
Anxiety disorder 
Schizophrenia or 
psychosis 
ADHD/ADD/hyperreactivit
y  
Other  
 

Low SES (N=4 items) 
Went w/o food  
Phone/electric/gas turned 
off 
Lost housing 
Moved frequently 

Drug/alcohol use (N=7 items) 
Current use cocaine 
Current use heroin 
Current use marijuana 
CAGE 

Cut down on alcohol 
Annoyed by criticism 
Guilty 
Eye-opener 

 
Crime/violence (N=5 items) 

Felt unsafe 
Saw violence 
Victim of violence 
Self/family member arrested 
Self/family member jailed 



Factor analysis 
 5 domains explained 55% of total variance 

MENTAL  
HEALTH VIOLENCE 

 CRIME 

LOW SES 
 
DRUG/ 
ALCOHOL 
USE 

Felt unsafe 
Saw violence 
Victim of violence 

Self/family 
member arrested 
Self/family 
member jailed 

Went w/o food 
Lost housing 
Moved frequently 
(of 4) 

Current use cocaine 
Current use marijuana 
Positive CAGE 
(of 7) 

Mood 
disorder 
Anxiety 
disorder 
(of 5)  

 

 
 

 
 

 
 

 
 

 
 



Measures 
Self-report number of ICS uses 
each day 
Doser   

Mean adherence 
Truncated use each day to 4 
puffs (100% adherence) 
Use each day/4 X 100% 

Mean over past 7 days 

Non-adherence 
Adherence < 50% past 7d 

Associated with worsening 
asthma symptom control  
(AJRCCM 2004; 170:1281-5) 

Mean adherence past 7 days 



Baseline characteristics, N = 74 

Age  (yrs),  mean  (SD)   45  (11)  
Women,  n  (%)   45  (65)  
Race/ethnicity,  n  (%)  
African-­American  
White    

  
57  (77)  
15  (20)  

Exacerbations  past  12  mo,  n  (%)  
Hospitalization  

  
41  (62)  

Intubation  ever   30  (40)  



Psychosocial stressors 
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Adherence to ICS past 7d 

p<0.0001 

Objective 
N=74 

Self-report 
N=74 

p=0.005 

Objective 
N=74 

Self-report 
N=74 
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Conclusion 
 
 
Current drug/alcohol use identifies 
subset at high risk for non-adherence 
to ICS therapy after hospital discharge 

Violence may identify separate subgroup 

M George, A Bilderback, CS Rand, KA Riekert, SJ Bartlett, JA Krishnan 
 Oral abstract ATS 2006 



Mental health disorders 

Uncontrolled 
asthma 

Conceptual Model  

 
 
 
 

 
Low SES 

Drug/alcohol use 

Crime/violence 

Environmental triggers 

? 



QI project 

 
To evaluate the effectiveness of one-on-one 
tailored education and low literacy remediation 

recall of their 
test results and the accuracy of 

planned remediation at the first visit after their 
 

A modified Q-sort was used to determine the 
knowledge of the recommended remediation 

Townsend, Corry, Quigley & George J Asthma  
2012, 49; 83-89 





Recall  accuracy  



Recall  accuracy 
Caregiver 

report 
Chart 
report 



Modified Q-sort 
52 cards 

23  for dust mites 
10 for mold 
7 for rodents 
6 for cockroaches 
4 for pets with fur or feathers 
3 each for cat and dog 
10 for  indoor irritants 

Unlike conventional Q-sorts, we used picture cards 
Pictures reflected remediation recommendations per 
EPR-3 



Q-sort pilot 

Card-sorting 
activity 

Cards are 
created and 
sorted into 3 
piles, 
ranked/scored  



Modified Q-sort 

 



Modified Q sort 

No 
was concordant with the actual results 
for type or number of allergens 

33 100% for cat dander 
40 70% for molds 
70 87% for dust mites 
100% for the one dog allergic child 

 
Townsend, Corry, Quigley & George J Asthma  

49; 2012,83-89 



Recall accuracy and Q-sort pilot 

 
Having a single positive test did not 
translate to having increased accuracy  

Subjects with a single + skin test 
demonstrated 66 70% overall accuracy 
Subjects with multiple allergens had an 
overall accuracy of 77 90% 

This was NOT a criticism of the caregivers 
but of the asthma education they received 
 



Allergic asthma education 
 
4-page handout on remediation (6.5 grade level) 
4-page brochure on asthma (8.2 grade level) 
6-page allergic rhinitis pamphlet (9.2 grade level) 

The caregivers described these materials as 
overwhelming in length and content 
No caregiver read all the materials or recalled having 
received one-on-one tailored education on test results 
or remediation  



Allergic asthma education 

 
1-on-1 with the office nurse after the 
physician review of the skin test results 

4-page handout on remediation (6.5 grade 
level) 
4-page brochure on asthma (8.2 grade level) 
6-page allergic rhinitis pamphlet (9.2 grade 
level) 



Qualitative interviews 

 
The caregivers described these materials as 
overwhelming in length and content 
No caregiver read all the materials or 
recalled having received one-on-one 
tailored education on test results or 
remediation  



Qualitative interviews-cont. 
Identified barriers to remediation 

Cost 
Inability to 
homes 
Rodent infestation after cat removal 
 A preference for area rugs over hardwood floors 
 Lack of responsiveness from landlords 

wall-to-wall carpeting that was never cleaned 
chronic plumbing leaks 
indoor mold so severe that mushrooms sprouted 
from the carpeting in an unused bedroom 
t association denied request for removal 
of wall-to-wall 



Mixed methods project 

35 adults with persistent asthma 
Residing in the 5 Philadelphia zip 
codes with highest asthma prevalence, 
morbidity and mortality  
Three phases 

Qualitative 
Freelisting and salience scores 
GIS mapping 

George et al.,  (2014).  Journal of Asthma, 52, 98-104 



 
West Philadelphia  
 

Two main corridors  
South western quadrant 
is more developed and 
has lower crime rates 
The north western and 
north eastern portions, 
also low risk, are large 
urban parks containing 
no residences 
The 52nd Street corridor 
is a dividing line; along 
this line and west of this 
line neighborhoods have  
higher crime rates and 
poorer housing stock   

 



West Philadelphia 



West Philadelphia 



George, Keddem, Barg, Greene, Cavanaugh, & Glanz. (2014)  Journal of 
Asthma, 52, 98-104. 



Qualitative interviews 

Compared to participants with controlled asthma, 
uncontrolled participants reported  

overusing SABAs,  
underusing ICS,  
rejecting medical and trigger remediation advice, 
having more negative experiences with primary care 
providers,  
and preferring more unconventional strategies to 
prevent or manage asthma symptoms 

 
George et al . (2014). Journal of Asthma, 52, 98-104.  



George et al . (2014). Journal of Asthma, 52, 98-104.  



Conflict with remediation advice 
I could because 

allergic to cat and dog dander, but I need a cat because 
we have mice.  

in the corner house, and you all these 
little holes somewhere and they do get in here, I  even 
gonna  
And this cat has to be here and we just got this cat. I came 
home from the hospital- there was a cat here. 
So would be a lot better 
as well.  

starting to grow on me. 



Unconventional beliefs about exposure 

 
I have a reason why I have the cat is 
because my youngest granddaughter has asthma  
the one that lives in the house with me has asthma 
 and they have to be  know what it is with 

the house their 
asthma is worse. It triggers.  
I guess because the dog  the dog 
is always licking them in the face . 
 But long as the dog is there  



Freelisting 

Semi-structured interviewing technique  
Each respondent is asked to list all the words they 
would use to describe a specific construct  
These responses are combined across all participants 
in the group to identify all the salient constructs 
Responses are transcribed, cleaned, and then 
analyzed using Anthropac after combining synonyms 
and standardizing categories of responses 
Anthropac sorts the lists by item frequency and 

 
S = ((S (L2Rj +1))/L)/N where L is the length of each list, Rj 
is the rank of item J in the list, and N is the number of lists 
in the sample  

 
 
 



Freelisting 

What makes your asthma act up? 
What makes it hard to care for your 
asthma? 
What makes it difficult to control your 
asthma? 
What do you do to keep healthy? 
What do you do to control your asthma? 





 

Keddem,. Barg,  Glanz K. Jackson,  Green,. & George  
Social Science & Medicine  2015 Under review 



Freelisting 
Calculated in the total sample and by 
subgroup 

Controlled vs. uncontrolled asthma 
BMI 
Age 
Zip code 
Education 
Gender 
 

Keddem,. Barg,  Glanz K. Jackson,  Green,. & George  
Social Science & Medicine  2015 Under review 



GIS mapping 
Vacant property and illegal dumping were 
selected as proxy measures of neighborhood 
irritants.    
Parks and tree canopy were chosen to represent 
the pollen and environmental allergens.   
To 
as lack of physical activity, aggravated assault 
and theft were mapped as a proxy of 
neighborhood safety and walkability.    

Keddem, Barg, Glanz Jackson, Green, George. (in press). 
Social Science & Medicine  

  



Keddem, Barg, Glanz Jackson, Green, George. (2015-in press). 
Social Science & Medicine  

  









Summary 

 
Health behaviors are 
informed by knowledge, 
beliefs and perceptions 
Health is informed by 
features of the physical 
environment like vacant 
properties and illegal 
dumping 
Health is also influenced 
by low SES like 
exposure to crime and 
violence = STRESS and 
EMOTIONS 



Goals of my program of research 

Close the health inequities 
treatment gap in asthma by:  
1) enhancing recognition of 

the influence of personal 
health beliefs on self-care 
decision-making  

2) engaging patients and 
providers in shared 
decision-making to 
reconcile differences 


