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Vision
To influence the improvement of health and well-
being for all Ohioans.  

Mission
To provide the independent and nonpartisan 
analysis needed to create evidence-informed 
state health policy. 
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Today’s agenda
• Welcome and overview
• Ohio ACEs Impact Project overview
• Project conceptual framework
• Preliminary findings from data analysis
• Next steps
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Provide guidance to HPIO on Ohio ACEs impact project: 

Advisory group role
• Project conceptual framework
• Considerations for data analyses and 
findings

• Sharing and dissemination of information
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Project overview
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Project purpose
• Provide actionable data and information that 

informs a comprehensive policy approach to 
prevent and mitigate the impact of ACEs in Ohio 

• Focus on a manageable set of ACEs that have 
the most severe, and costly, implications for 
Ohioans 
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Influence of ACEs

Source: Graphic adapted from 
Felitti, Vincent J. et al. 
“Relationship of childhood 
abuse and household 
dysfunction to many of the 
leading causes of death in 
adults: The adverse childhood 
experiences (ACE) study.” 
American Journal of Preventive 
Medicine 14, no. 4 (1988): 245-
258. List of ACEs at the base of 
the pyramid includes 
categories from the National 
Survey of Children’s Health.
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Project components and 
timeline
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Conceptual framework
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Preliminary data findings
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Data on ACEs
Original study BRFSS NSCH

Years available 1997
1996

2015
2010

2017
2016

2011/2012

Unit of observation Adult reflecting on 
childhood

Adult reflecting on 
childhood

Adult in household 
answering for child

ACEs questions:
Emotional abuse Included Included Not included
Exposure to community violence Not included Not included Included
Exposure to intimate partner violence Included Included Included
Food insecurity Not included Not included Included
Incarcerated household member Included Included Included
Mental illness in the household Included Included Included
Parental separation or divorce Not included Included Included
Physical abuse Included Included Not included
Sexual abuse Included Included Not included
Substance abuse in the household Included Included Included

ACEs questions by survey
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Percent of adults 
who experienced 
at least two ACEs
by county, Ohio, 2015

Note: Prevalence estimates are suppressed for 34 counties (in grey) with a relative 
standard error (RSE) higher than 30% or with less than 50 observations, following the 
CDC recommendations. 
Source: Data from the 2015 Behavioral Risk Factor Surveillance System was 
provided by the Ohio Department of Health’s Division of Health Improvement and 
Wellness. Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich 
School of Leadership and Public Affairs.

Preliminary data
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Percent of adults 
who experienced 
at least two ACEs
by region, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the 
Ohio Department of Health’s Division of Health Improvement and Wellness. Analysis by 
Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and 
Public Affairs.

Preliminary data
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Percent of adults 
who experienced 
at least two ACEs
by Ohio Medicaid Assessment 
Survey (OMAS) county type, 
Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor Surveillance 
System was provided by the Ohio Department of Health’s Division 
of Health Improvement and Wellness. Analysis by Anirudh Ruhil 
and Christelle Khalaf, Ohio University, Voinovich School of 
Leadership and Public Affairs.

Preliminary data
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Prevalence of 
exposure to 
ACEs
by number of ACEs, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio 
Department of Health’s Division of Health Improvement and Wellness. Analysis by Anirudh Ruhil and 
Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.

Preliminary data
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Prevalence 
of two or 
more ACES
Ohio, 2015

By sex

By race/ethnicity 

Ohio overall 
36%

Source: Data from the 2015 Behavioral Risk Factor 
Surveillance System was provided by the Ohio Department 
of Health’s Division of Health Improvement and Wellness. 
Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio 
University, Voinovich School of Leadership and Public Affairs.

Preliminary data
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Prevalence 
of two or 
more ACES
Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor 
Surveillance System was provided by the Ohio Department 
of Health’s Division of Health Improvement and Wellness. 
Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio 
University, Voinovich School of Leadership and Public Affairs.

By income

Ohio overall 
36%

Preliminary data

By age
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Prevalence 
of two or 
more ACES
by disability status, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the 
Ohio Department of Health’s Division of Health Improvement and Wellness. Analysis by 
Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and 
Public Affairs.

Preliminary data

Ohio overall 
36%
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Percent of adults exposed to one or more ACES
by type of ACE, Ohio, 2015

Emotional abuse 57%
Substance abuse by a household member 41%
Divorce/separation of parents 36%
Domestic violence 26%
Physical abuse 26%
Mental illness of a household member 25%
Sexual abuse 18%
Incarcerated household member 14%

Preliminary data

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio Department of Health’s Division of Health Improvement and 
Wellness. Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.
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Health outcomes for adults
by number of ACEs, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio Department of Health’s Division of Health Improvement and Wellness. 
Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.

Preliminary data

No ACEs 1 ACE 2+ ACES
Health outcomes
Depression 12% 16% 32%
Diabetes 11% 11% 12%
COPD 5% 7% 12%
Cardiovascular disease 8% 11% 10%
Asthma 9% 13% 20%
Overweight 63% 67% 65%
Hypertension 33% 37% 37%
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No ACEs 1 ACE 2+ ACES
Health behaviors
Heavy drinking 3% 6% 7%
Smoking 11% 21% 32%
Physical inactivity 47% 52% 49%
Fruit consumption (below average) 63% 65% 66%
Vegetable consumption (below average) 54% 60% 59%
Healthcare access
Lack of coverage 8% 8% 10%
Inability to afford care 7% 8% 16%

Health behaviors and 
healthcare access for adults

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio Department of Health’s Division of Health Improvement and Wellness. 
Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.

by number of ACEs, Ohio, 2015
Preliminary data
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Percent of adults who 
are current smokers
by number of ACEs, Ohio, 2015

Source: Data from 
the 2015 Behavioral 
Risk Factor 
Surveillance System 
was provided by 
the Ohio 
Department of 
Health’s Division of 
Health 
Improvement and 
Wellness. Analysis 
by Anirudh Ruhil 
and Christelle 
Khalaf, Ohio 
University, 
Voinovich School 
of Leadership and 
Public Affairs.

Preliminary data
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Percent of adults 
with depression (ever)
by number of ACEs, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor 
Surveillance System was provided by the Ohio 
Department of Health’s Division of Health Improvement 
and Wellness. Analysis by Anirudh Ruhil and Christelle 
Khalaf, Ohio University, Voinovich School of Leadership 
and Public Affairs.

Preliminary data
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Percent of adults who 
report inability to 
afford care
by number of ACEs, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor 
Surveillance System was provided by the Ohio 
Department of Health’s Division of Health Improvement 
and Wellness. Analysis by Anirudh Ruhil and Christelle 
Khalaf, Ohio University, Voinovich School of Leadership 
and Public Affairs.

Preliminary data
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Health outcomes for adults
by number of ACEs, Ohio, 2015

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio Department of Health’s Division of Health Improvement and Wellness. 
Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.

Preliminary data

No ACEs 1 ACE 2+ ACES
Health outcomes
Depression 12% 16% 32%
Diabetes 11% 11% 12%
COPD 5% 7% 12%
Cardiovascular disease 8% 11% 10%
Asthma 9% 13% 20%
Overweight 63% 67% 65%
Hypertension 33% 37% 37%

Yellow highlighted outcomes = Significant population attributable risk (PAR) for two or more ACEs
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No ACEs 1 ACE 2+ ACES
Health behaviors
Heavy drinking 3% 6% 7%
Smoking 11% 21% 32%
Physical inactivity 47% 52% 49%
Fruit consumption (below average) 63% 65% 66%
Vegetable consumption (below average) 54% 60% 59%
Healthcare access
Lack of coverage 8% 8% 10%
Inability to afford care 7% 8% 16%

Health behaviors and 
healthcare access for adults

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio Department of Health’s Division of Health Improvement and Wellness. 
Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.

by number of ACEs, Ohio, 2015
Preliminary data

Yellow highlighted outcomes = Significant population attributable risk (PAR) for two or more ACEs
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Depression 36%

Smoking 33%

Inability to afford care 25%

Asthma 24%

COPD 20%

Heavy drinking 19%

Population attributable risk (PAR) 
for two or more ACEs,
by outcome, Ohio, 2015
Preliminary data
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Population attributable risk for two 
or more ACEs for depression
Ohio, 2015
Preliminary data

Source: Data from the 2015 Behavioral Risk Factor 
Surveillance System was provided by the Ohio 
Department of Health’s Division of Health Improvement 
and Wellness. Analysis by Anirudh Ruhil and Christelle 
Khalaf, Ohio University, Voinovich School of Leadership 
and Public Affairs.
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PAR adjustment factors 
for depression
Demographics Health Behaviors Health outcomes
• Age
• Education
• Income
• Race

• Physical 
inactivity

• Heavy drinking
• Smoking

• Arthritis
• Cardiovascular 

disease
• Kidney disease
• Overweight
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Population attributable risk for two 
or more ACEs for smoking
Ohio, 2015
Preliminary data

Source: Data from the 2015 Behavioral Risk Factor 
Surveillance System was provided by the Ohio 
Department of Health’s Division of Health Improvement 
and Wellness. Analysis by Anirudh Ruhil and Christelle 
Khalaf, Ohio University, Voinovich School of Leadership 
and Public Affairs.
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PAR adjustment factors 
for smoking
Demographics Health Behaviors Health outcomes
• Age
• Education
• Income
• Race
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Depression 36%
Smoking 33%
Inability to afford care 25%
Asthma 24%
COPD 20%
Heavy Drinking 19%

Population attributable risk (PAR) 
for two or more ACEs,
by outcome, Ohio, 2015
Preliminary data

Source: Data from the 2015 Behavioral Risk Factor Surveillance System was provided by the Ohio Department of Health’s Division of Health 
Improvement and Wellness. Analysis by Anirudh Ruhil and Christelle Khalaf, Ohio University, Voinovich School of Leadership and Public Affairs.
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