
EVALUATING ACES KNOWLEDGE 
PRE PRESENTATION 



PRACTICE QUESTION: 
IF YOU WOKE UP TOMORROW AS AN ANIMAL, WHICH OF THE FOLLOWING 
WOULD YOU BE? 



1.) WHICH ENTITY DO YOU PRIMARILY REPRESENT TODAY? 

A. Clinical (Hospital/ Private practice), 10 responses

B. Local Government, 3

C. State Government, 3

D. Health Plan, 2

E. Pharmacy, 4

F. Academia, 0 

G. Non-Profit Organization, 10

H. Corporation, 1

I. Other, 2



2.) WHICH PROSPERITY REGION DO YOU PRIMARILY REPRESENT?

A. Region 1, 0 responses

B. Region 2/3, 0

C. Region 4, 4

D. Region 5, 3

E. Region 6, 2

F. Region 7, 2

G. Region 8, 4

H. Region 9, 4

I. Region 10, 7

J. Statewide, 7



3.) HOW LONG HAVE YOU BEEN PARTICIPATING IN ASTHMA-
RELATED ACTIVITIES?

A. 0-6 months, 6 responses

B. Less than 12 months, 1

C. 1-5 years, 7

D. 6-10 years, 8

E. Greater than 10 years, 12



4.) RATE YOUR FAMILIARITY WITH ACES? 

A. Poor, 4 responses 

B. Fair, 2

C. Average, 7

D. Good, 15

E. Excellent, 5



5.) DO YOU CURRENTLY USE ACES IN YOUR PROFESSIONAL WORK? 

A. Yes, 11 responses

B. No, 16

C. Not Applicable, 7



6.) THERE IS AN ASSOCIATION BETWEEN ACES AND ASTHMA. 

A. True, 33 responses

B. False, 2



7.) HOW MANY TOTAL ACES ARE THERE?

A. 5, 12 responses 

B. 7, 4

C. 10, 12

D. 12, 6



8.) WHAT PERCENT OF ACES OCCUR TOGETHER?

A. 54%, 4 responses

B. 65%, 13

C. 72%, 12

D. 87%, 5 



9.) WHAT TYPE OF STRESS HAS SIGNIFICANT EFFECTS ON BRAIN 
DEVELOPMENT AND IS RELATED TO ACES?

A. Tolerable stress, 1 response

B. Toxic stress, 23

C. Extreme stress, 11

D. Positive stress, 0



10.) MICHIGAN IS THE ______ HIGHEST STATE FOR ADULT 
CURRENT ASTHMA PREVALENCE? 

A. 4th, 8 responses

B. 5th, 9

C. 6th, 7

D. 7th, 11 



11.) ONE ACE INCREASES ODDS OF DEVELOPING ASTHMA BY: 

A. 28%, 16 responses

B. 38%, 13

C. 48%, 3

D. 58%, 3



12.) WHAT TYPE OF ACES APPEAR TO HAVE THE GREATEST 
ASSOCIATION WITH ASTHMA? 

A. Childhood Abuse, 5 responses

B. Household Dysfunction, 15

C. Neglect, 14























Asthma



ACEs and Asthma in 
Adulthood
Olivia Barth, MPH
Chronic Disease Informatics Epidemiologist
Michigan Department of Health and Human Services

Adapted from: Barth, O. (2019). Childhood Adversity and Adult Asthma: Results from the Michigan 
BRFSS. Unpublished master’s project, The University of Michigan, Ann Arbor, Michigan.



Early Adversity has Lasting Impacts



MI Asthma Burden

U.S. & States with the Highest Adult Current Asthma 
Prevalence, 2016

6th highest state 
prevalence

Data Source: CDC, National Center for Chronic Disease Prevention and Health Promotion, Division of 
Population Health. BRFSS Prevalence & Trends Data. 2016. https://www.cdc.gov/brfss/brfssprevalence/.



Research Questions
1.
Is there an association between ACE 
score and asthma in a sample of 
Michigan residents?

2.
Does a does-response relationship 
exist?

3.
Are there variations in the 
association between ACEs and 
asthma with consideration of ACE 
type?



Behavioral Risk Factor 
Surveillance System (BRFS)

An annual, representative, state-based survey 
coordinated by CDC and designed to collect 

information on health practices and behaviors. 



Inclusion of the ACE Module 
on the BRFS:

Since 2009,
Most states have chosen to 
include ACE questions on 
their BRFS.

Since 2013,
Michigan has included ACE 
questions on the 2013, 
2016, and 2019 MiBRFS.

www.michigan.gov/brfswww.cdc.gov/ace

http://www.michigan.gov/brfs
http://www.cdc.gov/ace


ACE Module:

Data Source: Shared ACE questions between the 2013 and 2016 Michigan BRFSS.



On average, 
Michiganders report 
having experienced

1.8 ACEs…

but those with 
asthma report an 

average of

2.5 ACEs.



ACEs in Michigan

Proportion of ACE Scores Experienced by Asthma Status

Data Source: Michigan BRFSS, 2013 and 2016 combined.



ACEs in Michigan

Proportion of ACE Type Categories Experienced by Asthma Status

Data Source: Michigan BRFSS, 2013 and 2016 combined.



ACEs and Asthma: 
What we already know

 Previous studies 
(from other states) 
have demonstrated 
an association 
between ACEs and 
asthma

*BRFS data from DC and ten states, including HI, ME, NE, NV, OH, PA, UT, VT, WA, and WI)

Source: Gilbert, Leah K., et al. 
"Childhood adversity and adult 
chronic disease: an update from ten 
states and the District of Columbia, 
2010." American journal of preventive 
medicine 48.3 (2015): 345-349.



ACEs and Asthma: 
What we already know

 There may be differences in magnitude 
of association with asthma by ACE type

*BRFS data from Hawaii

Source: Remigio-Baker, R., Hayes, 
D., & Reyes-Salvail, F. “Adverse 
Childhood Events are Related to the 
Prevalence of Asthma and Chronic 
Obstructive Pulmonary Disorder 
Among Adult Women in Hawaii”. 
Lung 193.6 (2015): 885-891.



Methods: Measures

 Exposure: Adverse Childhood Experiences
 By summed ACE score (0-11) divided into 

categories
 By ACE type (None, Household Dysfunction, 

Childhood Abuse, or Both)

 Outcome: Lifetime Asthma
 Defined as responding “yes” to ever being told 

by a doctor, nurse, or health professional that 
they had asthma.



Methods: Measures

 Analyses conducted using SAS survey procedures

 Prevalence of ACEs was examined

 Associations were examined using logistic 
regression models

 Adjusted odds ratios included age, sex, 
race/ethnicity, household income, and education*



Descriptive Characteristics Among All Respondents and Among 
Those Ever Diagnosed with Asthma

Data Source: Michigan BRFSS, 
2013 and 2016 combined.



Association between ACEs and Ever Being Diagnosed with Asthma: 
By ACE Score

Data Source: Michigan BRFSS, 2013 and 2016 combined.



Association between ACEs and Ever Being Diagnosed with Asthma: 
By ACE Type

Data Source: Michigan BRFSS, 2013 and 2016 combined.

No ACEs



Variations in the Association between ACEs and Lifetime Asthma by 
Prosperity Region (and estimates for Macomb, Oakland, and 

Wayne)

Data Source: Michigan 
BRFSS, 2013 and 2016 
combined.



Summary

 The prevalence of ACEs in Michigan was slightly 
higher than those reported by other states.

 Results suggest an association between ACE 
exposure and increased odds of asthma

 They also suggest that exposure to only childhood 
abuse has a significant association with asthma, 
while exposure to only household dysfunction does 
not



Future Directions

 Additional ACE questions

 Social support questions

 Longitudinal data

 Closer look at ACE 
components and their 
individual influence



Credits

Thank you to all that provided support and guidance on this 
project, including:

Beth Anderson, MPH

Allison Murad, MPH

Belinda Needham, PhD, MA

Michigan Department of 
Health and Human Services

University of Michigan School 
of Public Health



Thanks!
Any questions?

If you would like more information on the 
project, contact me at 

BarthO@michigan.gov



What known factors are associated 
with asthma risk?

Physical environmental factors, such as: 
pollution, mold, roach droppings, dust 
mites, etc

Genetic

 Immunologic

Rhinovirus infection



Association ≠ Causation!







Adverse childhood experience and 
asthma onset: a systematic review
Daniel Exley, Alyson Norman and Michael Hyland
Affiliation: School of Psychology, University of Plymouth, 
Plymouth, UK.

Eur Respir Rev 2015; 24: 299–305 | DOI: 10.1183/16000617.00004114 



Results

 12 studies, assessing data from a total of 31524 
individuals, were identified that investigate the 
impact of a range of adverse childhood experiences 
on the likelihood of developing asthma

 Suggests: chronic stress exposure and maternal 
distress in pregnancy synergistic with known triggers 
such as traffic-related air pollution to increase 
asthma risk

Adverse childhood experience and asthma onset: a systematic review















Link between ACEs and Asthma: the 
Evidence

Cross-sectional and/or retrospective 
studies only

Do ACEs act independently to increase risk 
of asthma onset?

Or is the presence of other factors 
necessary for ACE to have impact?

Adverse childhood experience and asthma onset: a systematic review



Does association of smoking with ACEs 
explain increased risk of asthma?

Public Health. 2018 Apr;157:62-68. 
doi: 10.1016/j.puhe.2018.01.021. 
Epub 2018 Mar 20.

Examining the association 
between adverse childhood 
experiences and smoking-
exacerbated illnesses.
Crouch E1, Radcliff E2, Strompolis
M3, Wilson A3.

Conclusion: 
 ACE exposure may influence risky 

health behaviors in adulthood, such 
as continued smoking even in the 
presence of illnesses that are 
exacerbated by smoking

 …Anti-smoking efforts might benefit 
from designing interventions and 
treatment plans that address ACE 
exposure

https://www.ncbi.nlm.nih.gov/pubmed/29500945
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crouch%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29500945
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radcliff%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29500945
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strompolis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29500945
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strompolis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29500945
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29500945


What DO we know?

No evidence of association between 
elevated cortisol and asthma onset

Adverse childhood experience and asthma onset: a systematic review



Does emotional upset cause asthma?

 1993 metanalysis found: 
“substantial evidence for a 
relation between stress and 
both functional and 
enumerative immune measures 
in humans”

 Overall, however, evidence is 
somewhat weak

 Studies tended to be small



Does emotional upset change the 
immune system?

BMC Pediatr. 2018 Feb 23;18(1):83. 

Systematic review of pediatric 
health outcomes associated with 
childhood adversity.
Oh DL1, Jerman P2, Silvério Marques 
S2, Koita K2, Purewal Boparai SK2,3, 
Burke Harris N2, Bucci M2

Results: 
 Meta-analysis: 35 studies included
 Exposure to childhood adversity was 

associated with alterations of immune 
and inflammatory response and 
stress-related accelerated telomere 
erosion

https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oh%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jerman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silv%C3%A9rio%20Marques%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Purewal%20Boparai%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burke%20Harris%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucci%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29475430


               

BMC Pediatr. 2018 Feb 23;18(1):83. Systematic review of pediatric health outcomes associated with childhood 
adversity.  Oh DL1, Jerman P2, Silvério Marques S2, Koita K2, Purewal Boparai SK2,3, Burke Harris N2, Bucci M2.

Individual studies indicated alterations of immune and 
inflammatory response in children exposed to adversity

 In a sample of children 
exposed to their parents’ 
psychiatric symptoms, 
Wyman et al and Caserta et 
al found that higher levels of 
symptoms were associated 
with enhanced natural killer 
cell response in children, 
suggesting that chronic stress 
may exert effects of 
cytotoxicity on the developing 
immune system.

 Wolf et al found that greater parental 
depressive symptoms at baseline predicted 
increases in children's profiles of asthma-
relevant inflammatory markers (i.e. eosinophil 
cationic protein and interleukin-4), in both 
children with asthma and controls.

 In 3 cohorts of children, Copeland et al did not 
find an association between bullying or teasing 
and C-reactive protein levels (a marker of 
inflammation in the body)

https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oh%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jerman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jerman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silv%C3%A9rio%20Marques%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silv%C3%A9rio%20Marques%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Purewal%20Boparai%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burke%20Harris%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucci%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29475430


Do ACEs cause asthma?  Possibly!

Conclusion from Oh et al meta-analysis:
 Childhood adversity affects brain development and multiple body systems, and 

the physiologic manifestations are detectable in childhood
 The variability in children’s response to adversity suggests complex underlying 

mechanisms, including the timing and severity of adversity, the experience of 
cumulative adversity, and the presence of protective factors

 Health care providers should…consider such exposure when evaluating the 
differential diagnosis of pediatric conditions such as … asthma…

BMC Pediatr. 2018 Feb 23;18(1):83.
Systematic review of pediatric health outcomes associated with childhood adversity.
Oh DL1, Jerman P2, Silvério Marques S2, Koita K2, Purewal Boparai SK2,3, Burke Harris N2, Bucci M2

https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oh%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jerman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jerman%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silv%C3%A9rio%20Marques%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silv%C3%A9rio%20Marques%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koita%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Purewal%20Boparai%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burke%20Harris%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29475430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucci%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29475430




Questions?



EVALUATING ACES KNOWLEDGE 
POST PRESENTATION 



13.) AFTER TODAY’S PRESENTATION, RATE YOUR FAMILIARITY WITH 
ACES? 

A. Poor, 0 responses 

B. Fair, 1

C. Average, 5

D. Good, 16

E. Excellent, 11



14.) THERE IS AN ASSOCIATION BETWEEN ACES AND ASTHMA. 

A. True, 31 responses

B. False, 0



15.) HOW MANY TOTAL ACES ARE THERE?

A. 5, 0 responses

B. 7, 0

C. 10, 30

D. 12, 4



16.) WHAT PERCENT OF ACES OCCUR TOGETHER?

A. 54%, 3 responses

B. 65%, 0

C. 72%, 5

D. 87%, 25 



17.) WHAT TYPE OF STRESS HAS SIGNIFICANT EFFECTS ON BRAIN 
DEVELOPMENT AND IS RELATED TO ACES?

A. Tolerable stress, 0

B. Toxic stress, 33 responses

C. Extreme stress, 0

D. Positive stress, 0 



18.) MICHIGAN IS THE ______ HIGHEST STATE FOR ADULT 
CURRENT ASTHMA PREVALENCE? 

A. 4th,  0 responses

B. 5th,  1

C. 6th,  32

D. 7th, 0 



19.) ONE ACE INCREASES ODDS OF DEVELOPING ASTHMA BY: 

A. 28%, 28 responses

B. 38%, 2

C. 48%, 1

D. 58%, 2



20.) WHAT TYPE OF ACES APPEAR TO HAVE THE GREATEST 
ASSOCIATION WITH ASTHMA? 

A. Childhood Abuse, 27 responses

B. Household Dysfunction, 5

C. Neglect, 2 



21.) AFTER TODAY’S PRESENTATION, DO YOU PLAN TO USE ACES IN 
YOUR PROFESSIONAL WORK? 

A. Yes, 26 responses

B. No, 1

C. Currently Use, 4

D. Not Applicable,  2



IMPORTANT
DON’T FORGET TO 

DEPOSIT YOUR CLICKER!

Drop clickers in boxes at the door 
or with MDHHS Staff!

Clicker

STOP
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