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Preface

Kai Eri kson has defined both the tihgattemst and ch
force slowly and insidiously, creeping around one
are unable to mobilize their normal defenses against the threat, sometimes because the have elected
consciously or unconsciously to ignoresometimes because they have been misinformed about it, and
someti mes they believe t H@hynicdsastersdre edsidyigaoned,t hi ng t o
overlooked, or placed on the back burner.

As this report is being written our nation is rivettey anacute disastein the Gulf of Mexic@ a
ruptured oil well spewing toxic oil into fragile ecosystems. This is newsworthy; our national, state and
local leaders are scrambling to respond. Many billions of dollars will be spent in attempts t@tréat it
fix what has been destroyed. We are saddened and outraged. Place the blame, hold court in Washington,
DC. Write new regulations, reconfigure agencies, and compensate the injured. Clean it up, plug the hole
and move on. Wedl | amgethettenat cleaning up afenotirseldes theanext tane.

I had already concluded that Adversckron€hi | dhood
public health disaster 6 T h i waslased enlepidemialogic data from members of the Kaiser
Health Plan in California by the ACE Stuilyn laborious and ongoing detaiNowthis conclusion is
based on populatiebased data from in the State of Washington. ACEs are poisonous to the fragile
human ecosystem. The chronic disaster is real.alivis in your state.

For an epidemic of influenza, a hurricane, earthquake, or tornado the worst is quickly over;
treatment and recovery efforts can begin. In contrast, the chronic disaster that results from ACEs is
insidious, constantly rolling out frogeneration to generation. As evidenced in this report, ACEs are
endemic and have strong and myriad effects on the health, quality of life, and functioning of the people of
the State of Washington.

Although the consequences of ACEs are often challeragidgorovocative, these results should
not be surprising. But many who read this report will be surprised. Your state is the first to take a
comprehensive, populatidrased look at ACEs and health. | have visited Washington many times to
teach and learabout the public health impact of ACEs. Your state is pushing forward thanks to the
efforts of the Washington Family Policy Council, and is contributing to the exponential growth of
empirical evidence that has fueled markedly increased awareness arslantiieg of the lifelong
consequences of ACEs. However, there will be disbelief, denial, and doubts about believing what the
people of the State of Washington tell you about their childhoods and their lives.

During my training as a medical studen¢atned that 90% of diagnoses come from asking
patients good questions and |istening carefully t
population health. People who tell you about their ACEs are not liars or looking for secondary gain;
rather, they bravely provide you the privilege of bearing witness to their lives. Challenge the critics of
your Washington BRFSS for a viable alternative explanation for the findings. If there is one, what are
they going to do about the alternative cause?

Some will say that the problem is too big to address or ask for simple, immediate sélations

silver bullet. You wi l |l hear that budgets are to
wait on this one. Are those reasons to turn the athgP Ask if you want the same report, or maybe
worse, for your children, your grandchil dr en, or

the survey in the decades to come.



Your results are consistent with what we have learned abobidiogy of childhood. Excessive
stress and adversity has a cumulative and predictable negative effect on human development. These
effects are most pronounced for infants, children, and adolescents. The developing brains (and other body
systems) of youyoung ones are negatively impacted by the inherent biochemistry of stress. More is
worse, adversity is cumulative; it can affect any human function.

As you read this report and review the data, vy
d i s aisd geanddtanding term or an attempt to spin data into a catchy report. Then look at the current
health and social priorities of your state, where the resources are going, and how much progress has been
made as a result. Challenge yourself to findablem that compares in magnitude and scope to the
preventable human wreckage and suffering described in this report.

Until very recently, this public health disaster has been hidden from view. Our society has treated
the abuse, maltreatment, violencad @haotic experiences of our children as an oddity that is adequately
dealt with byemergencyesponse systef@schild protective services, criminal justice, foster care, and
alternative schoos to name a few. These services are needed and are worttppof8ubut they are a
dressing on a greater wound.

Our society has bought into a set of misconceptions. Here are AG@#g: are rare and they
happen somewhere else. They are perpetrated my monsters. Some, or maybe most, children can escape
unscathedor if not, they can be rescued and healed by emergency response syi$temthese children
vani sh from vi ewé Odaanifithey aaenndvwoentitidgin all ef goprserdce systems
later in childhood, adolescence, and adulthood as clientdefithvioral, learning, social, criminal, and
chronic health problems.

Take the time to review the prevalence of ACEs in your&ttitey are commah they are
endemic. ACEs pile up to burden the lives of the people of Washington. The ACE score demonstrates
their cumulativebiologicimpact. This biologic impact transcends the traditional boundaries of your
health and human service systems. The impact is enormous.

The public health impact of ACEs can now only be ignored as a matter of conscious choice.
Thus, with this information comese responsibility to use it.

The chronic public health disaster of adverse childhood experiences and their effects on human
development are real. Data from your BRFSS properly informs about it. The first step towiagl heal
comes with understanding the problem. The face of the disaster is in full view.

Robert Anda, MD, MS
Fayetteville, GA
July 2, 2010
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Executive Summary

The Adverse Childhood Experiences (ACE) Study is now in ffsy#ar and is ongog. The
Study is designed to examine the childhood origin
probl ems. The Study represents collaboration bet
Centers for Disease Control and Prevention (C®@)d t he Kai ser Health Pl anods
Preventive Medicine in San Diego, CAhe ACE data in the 2009 Washington ACE BRFSS module are
available because the strength of the ACE Study findings led to numerous activities by the Washington
Family PolicyCouncil, which in turn, resulted grants from thdill and MelindaGates Foundation
Committee for Children and Falwes of Incarcerated Parents, and tMental Health Transformation
Grant Prevention Advisory Group support the data collecti@amd analysis The purpose of this data
collection in the Washington BRFSS is to document the public health and social bucdékCEs on a
population scale.

The key concept underlying the ACE Study is that stressful or traumatic childhood experiences
such as abuse, neglect, withessing domestic violence, or growing up with alcohol or other substance
abuse, mental illness, parahdliscord, or crime in the home (which we termed adverse childhood
experienced or ACESs) are a common pathway to social, emotional, and cognitive impairments that lead
to increased risk of unhealthy behaviors, risk of violence-wiatemization, diseasalisability and
premature mortality (Figure A). We now know from breakthroughs in neurobiology that ACEs disrupt
neurodevelopment and can have lasting effects on brain structure and furtbgdniologic pathways
that likely explain the strength of then€lings from the ACE Study.

Figure A. Conceptual Framework for Understanding the Public Health Impact of ACEs

A\

Disease, Disability

and Social Problems - Scientific
" gaps
Adoption of
Health-risk Behaviors

Cognitive Impairment

Social, Emotional, & ‘\

Adverse Childhood Experiences

Conception

The ACE Study showed that these experiences are highly interrelated. This is alse floe ca
the population of the State of Washington. In order to assess the relationship of the ACEs to health and
social problems in this report we used the ACE score. This score is a count of the number of ACEs to
assess theocumulativempact on childhod development and therefore, their impact on a variety of
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health and social priorities. In this report you will find that the ACE score has a strong, graded
relationship to a wide array of health and social problems in Washington.

ACEs in the State of Washington

As in the ACE Study, the Washington BRFSS ACE data shows that:
ACEs are commord they are endemic in Washington

17% of adults report exposure to physical abuse

17% of women and 7% of men report sexual elniging childhood

One in four adults report having dealt with parental separation or divorce during childhood
A third of adults grew up with substance abuse in the household

62% of adults have at least one ACE

ACEs tend to ceoccur or cluster in the lives of your children

¢ Among adults exposed to physical abuse, 84% reported at least 2 additional ACEs
¢ Among adults exposed to sexual abuse, 72% reported at least 2 additional ACEs

ACEs add upd more is worsé as captured by the ACE score

e One in four adultsaport three or more ACEs
e 5% of adults have six or more ACEs

As the ACE score increases the risk of numerous health and social problems increase
dramatically

e Compared to adults without exposure to ACEs, the risk of smakingsk factor for many
chronicdisease$ was increased 1.2 times for those with 1 ACE, 1.5 times with 2 ACEs, 1.9
times with 3 ACEs, 2.8 times with 4 or 5 ACEs, and 4.6 times with 6 or more ACEs

¢ The likelihood of life dissatisfactioha risk factor for suicidé increased with incresng
ACE score such that adults with 6 or more ACEs are 9 times more likely to report life
dissatisfaction compared to those with an ACE score of zero

These ACE el ated problems in Washington are a AWhoods
manyagencies, public and private, that are working to prevent and treat a vast array of problems.
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Detailed Listing of Health and Social Problems Shown to Have a Graded Relationship to the ACE
score in the 2009 Washington BRFSS

Type of Problem OutcomesAssociated with Adverse Childhood Experiences
Prevalent Diseases Cardiovascular disease, cancer, asthma

Risk Factors for Common Smoking, heavy drinking, binge drinkinbesity, marijuana use, high
Diseases/Poor Health perceived risk of HIV

Poor Mental Health Sleep disturbances, frequent mental distress, anxiety, hopelessness,

disruptions in work or activity due to mental health, treatment for ment:
health condition(s)

General Health and Social Fair or poor health, life dissatisfactippoor healthrelated quality of life,
Problems separation or divorce, physical disabilibealth problems requiring specie
equipment

This array of problems that arise from ACEs calls for an integrated, rather than a separate or
categorical perspective ofdlorigins of health and social problems in Washington. This approach to
growing up with ACEs, and to the consequences of exposure to them, may unify and improve
understanding of many seemingly unrelated health and social problems that tend to bedidewtifie
treated as categorically separate issues.

The Washington ACE data call for integrated approaches to prevent ACEs, and intervene early on
children growing up being abused, neglected, witnessing domestic violence, or with substance abusing,
mentally ill, or criminal household members. All of these childhood stressors are interrelated and
usually cooccur. Prevention and treatment of one ACE frequently can mean that similar efforts are
needed to treat multiple persons in affected househaiod other social system®Better identification

and treatment of the effects of ACEs among persons and systems interacting with children is necessary
to minimize the impact of their intergenerational transmission.

Development of more integrated approachet likely contribute to improved treatment of affected
persons, and better integration of research priorities, preventive, social and educational services, and
legal venues.
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Backgroundd The ACE Study
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The key concept behind the design & &CE Study**is that risk factors for health and social
problems are not randomly distributed in human populations. The Study hypothesized that the
experiences of childho@dspecifically stressful or traumatic experiences that can negatively affect

childhood development were fundamental underpinnings of the occurrence of these problems. We sought
gapso

to fill the fAs

cientific

usi i a whole |

Figure 1. Conceptual Framework for the ACE Study

Conception

It is important to recognize that:

The cumul at

and traumatic stress.

A

Disease, Disability
and Social Problems

Adoption of
Health-risk Behaviors

Social, Emotional, &
Cognitive Impairment

Scientific
%N

R

Adverse Childhood Experiences

Adverse childhood experiences (ACEs) are common.
ACEs tend to occur in clusters, rather than single experiences.

ive impact of

mul tiphredexposures

The ACE score likely captures the cumulative (neuro)developmental consequences of adversity

e The ACE score has a strong, graded relationship to numerous health, social, and behavioral
problems throughout a person's lifespan
e Thes ACErelated problems tend to be-owrbid or ceoccurring

These points will be highlighted

in the course of this review.

i fe
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Design of the ACE Study

The Adverse Childhood Experiences (ACE) Study is the largest of its kind ever conducted both
in size andscope of information collected. It examines the health and social effects of adverse childhood
experiences throughout the lifespan and is an ongoing, démagleollaboration between the Division of
Adult and Community Health at the Centers for Disé2mitrol and Prevention (CDC) and Kaiser
Permanentebds Department of Preventive Medicine
a wide range of health and social problems throughout the lifespan has been, and continues to be,
described by t ACE Study tearh®®3®

During two survey fiwavesdo conducted during
educated, middlelass members of the Kaiser Permanente Medical Care Program in San Diego,
California agreed to participate in the Study, as géatcomprehensive medical evaluatin.

Prospective assessment of the relationships of ACEs to health care utilization, rates of pharmaceuticals
prescribed, disease incidence, and causes of death is an ongoing focus of the Study (Figure 2).

Figure 2. Design of the ACE Study

ACE Study Design

Survey Wave I--70% response Mortality
(9,508/13,494) National Death Index

Morbidity

 Follow-up | ; :

L Hospital Discharge
(N = 17.421) Outpatient Visits

Survey Wave [I--65% response Emergency room
(8,667/13,330) visits
Pharmacy Utilization
All medical evaluations
abstracted from both waves

The ACE study population included 9,367 (54%) women and 7,970 (46%) men (total
sample=17,337). Their mean age was 56 years. Sefreafyercent were white, 39% were college
graduates, 36% had semollege education, and 18% were high school graduates. Only 7% had not
graduated from high schobt?

The Study assessed 10 categories of stressful or traumatic childhood expétidiees.
experiences chosen for study were based upon prior regbatd¢tas shown them to have significant
adverse health or social implications, and for which efforts in the public and private sector exist to reduce
the frequency and consequences of their occurrence.

19
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Prior research into the effects of childhood megitment and related experiences (including
witnessing domestic violence) has tended to focus on only one or two categories of experience, such as
physical or sexual abuse or domestic violence, and has generally focused on a limited range of outcomes.
The ACE Study is unique not only because of its size, but because it was also designed to assess the

relationships of #road rangeof adverse childhood experiences (ACEs) wide rangeof health and
social consequences.

The 10 ACEs studied are as follew
e Childhood abuse
-Emotional
-Physical
-Sexual
e Neglect
-Emotional
-Physical
e Growing up in a seriously dysfunctional household as evidenced by:
-Witnessing domestic violence
-Alcohol or other substance abuse in the home
- Mentally ill or suicidal household members
- Parental marital discord (as evidenced by separation or divorce)

- Crime in the home (as evidenced by having a household member
imprisoned)
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ACEs Are Common

The first important conclusion to be drawn is that adverse childhood experieneesyare
common, even in this wetiducated, predominantly midetéass study sample (Figure 3, beldwj>¢3®
Moreover, ACE Studestimates of the prevalence of childhood exposures to physical and sexual abuse
are similar to populatichased surveysA national telephone survey of adults conducted by Finkelhor et
al.® used similar criteria for childhood sexual abuse and determined that 16% of men and 27% of women
had been sexually abused; in the ACE Study cohort 16% of men and 25% of women in ceithsampl
experienced contact childhood sexual abuse. In our study, 30% of the men had been physically abused as
boys; this closely parallels the 31% prevalence recently found in a similarly structured pogadatdn

study of Canadian méfi. The similarity of the estimates from the ACE Study to those of population
based studies suggests that our findings would be applicable in other settings.

Figure 3. Prevalence of Adverse Childhood Experience¥

Adverse Childhood Experiences Are Common

Household dysfunction:
Substance abuse 27%
Parental sep/divorce 23%
Mental illness 17%
Battered mother 13%
Criminal behavior 6%

Abuse:
Psychological 11%
Physical 28%
Sexual 21%

Neglect:
Emotional 15%

Physical 10%




17

ACEs are Highly Interrelated

Probably as a result of the categorical approaches to the various ACEs, at the time that the ACE
Study was designed relatively little was known about theamurrence of the 10 ACE categories chosen
for study. Even Ilgs was known about the cumulative impact of multiple different exposures. Because
initial analyses of the data showed that ACEs tended to be highly interrél&&dve described their eo
occurrence in detatf Figures 4 and 5 illustrate how growing with alcohol abusing parents is strongly
related to the risk of experiencing other categories of ACEs.

Figure 4. Alcohol Abuse and the Risk of Childhood Abuse

Alcohol Abuse in the Home
and the Risk of Childhood Abuse
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Figure 5. Alcohol Abuse in the Home and the Risk of @er ACEs

Alcohol Abuse in the Home and the Risk

of Other Household Exposures During Childhood
45
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The Occurrence of One ACE Should Evoke a Search for Others

Table 1 shows the probability (%) of experiencing additional ACEs based upon the occurrence of
each individual category of ACE. In the case of personsha had grown up with household substance
abuse, 81% reported at least one additional ACE and the majority had experienced 2 or more ACES. In
the entire study population, 8198% of respondents who had experienced one ACE reported at least one
additional ategory of ACE (median: 87%.

Table % Prevalence of Each Category of Adverse Childhood Experience and Likelihood of Other
ACEs'

Additional ACEs (%)

ACE category 0 X M X H X O X N X p X C
Abuse
Emotional 2 98 90 77 62 42 25
Physical 17 83 64 46 32 20 12
Sexual 22 78 58 42 29 19 12
Neglect
Emotional 7 93 79 63 47 32 19
Physical 11 89 75 61 50 37 24
Household dysfunction
Parental separatio or divorce 18 82 61 43 30 19 12
Household substance abuse 19 81 60 41 29 18 11
Household mental iliness 16 84 65 48 34 21 13
Battered Mother 5 95 82 64 48 32 20
Crime 10 90 74 56 43 30 23
Median 135 86.5 69.5 52.0 38.5 25.0 16.0
Range 2-22 7898 5890 41-77 2962 1842 11-25

Thus,ACEs are highly interrelated; the occurrence of one should evoke a search for others. In addition,
this interrelatedness made assessment of the effesitagtd ACE®©n health and social wellieing
illogical.

The ACE Score

Because adverse childhood experiences are highly interrelated, we developed the ACE score as a
measure of the cumulative exposure to abuse, neglect, alcohol and other substance abuse, domestic
violence and other forms of seui®household dysfunctiort>*®*® Exposure to any ACE category (Table
1, above) counted as one Ccatggoriesof adverse expetiemee wevectteem e ; t h
summed. The ACE score therefore ranged from 0 to 10. The ACE score indiicsigsmary form, the
amount of exposure to the ten categories of adverse experience in childhood and adolescence. There was
no further scoring within a category. Statistical analysis has confirmed that the observed number of



19

respondents with high ACE aes was notably higher than the expected number under the assumption of
independence of ACE®<.0001)"* The prevalence of the ACE scores by gender is presented in Table
2.2 Two-thirds of participants reported at least one category of ACE. One jretgate had an ACE

score of 5 or more; higher ACE scores are somewhat more common in women. Even in this well
educated population of HMO patients, less thanthird had an ACE score of 0! Or from the

perspective of a provider of health or social s&win this population 1 or 2 out of every ten adults seen
have an ACE score of 5 or more!

Table 2. Prevalence of the ACE Score by Gender: ACE Study

Prevalence (%)

ACE score Women Men Total
0 31.3 34.2 32.7
1 24.2 27.3 25.6
2 14.8 16.4 15.5
3 10.4 9.3 9.9
4 6.8 4.8 5.9
>5 12.5 8.0 10.5

The ACE Score Has a Graded Relationship to Numerous Health and Social Outcomes:

An Indicator of the Effects of Cumulative Stress on (Neuro)Development

The relationship of the ACE scoredavide range of health, emotional, and social outcomes has
been describeti®® It is noteworthy that the use of the ACE score as a measure of the cumulative
exposure to traumatic stress during childhood is consistent with more recent understanditing from
neurosciencé$®of the effects of traumatistress on neurodevelopment. Neuroscientists have linked
childhood maltreatmeritusing experimental animal models as well as-casgrol studies in humaris
to longterm changes in brain structure anddtimn, involving several inteconnected brain regions
including the prefrontal cortex, hippocampus, amygdala, corpus callosum, and cerébélEanly
stress is also associated with lasting alterations in sepsnsive neurobiological systems uging the
hypothalamiepituitary-adrenal axis and monoamine neurotransmitter systems; these lasting effects on the
developing brain would be expected to affect numerous human functions into adulthood including (but
not limited to) emotional regulation, m@tic signal processing (body sensations), substance abuse,
sexuality, memory, arousal, and aggressfah.

Numerous publications havesgpoosméentredadai gnade
number of categories of ACEs (ACE score) and a wadeety of health and social problems of national
importancé® | consi derestploen sfeddbose ndi ngs quite literally;
cumulative exposure of the developing brain to the activated stress response, which is the gathway b
which ACEs exert their neurobiol ogical i mpact . T

figures that follow in the next section; as the ACE score goes up, so does the risk of problems from
adolescence to adulthood.
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Relationship of the ACEScore to Alcohol Use and Abuse

One of the strongest relationships seen was between the ACE score and alcohol use and abuse
(Figure 6)>?® Given recent research indicating the negative impact of alcohol use on neurodevelopment
of adolescents, the reélanship of ACEs to early initiation of alcohol use is particularly worrisome. The
negative health and social consequences of alcohol abuse and alcoholism constitute a major public health
problen® and ACEs have a patrticularly strong association with alcatvoe. In addition, it is notable
that the perpetuation of the cycle of alcohol abuse appears to be tightly interwoven with the number of
ACEs, including marriage to an alcoholic.

Figure 6. Relationship of the ACE Score to Alcohol Use and Abuse
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The ACE Score and Risk Factors for HIV/AIDs

The risk factors for transmission of the Human Immunodeficiency Virus (HIV), the causative
agent of the AIDS epidemic are now well known. What appears to be less well known is thara@Es
maj or hidden Aengineodo underlying these preventabl
Injected drug use, promiscuity (defined as having had 50 or more lifetime intercourse partners), and ever
having a sexually transmitted disediseluding AIDs), all increase dramatically as the ACE score
increaseg! 1629338

Figure 7. The ACE Score and Risk Factors for HIV/AIDs
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The ACE Score, Smoking, and Chronic Obstructive Pulmonary Disease

Cigarette sroking is the leading cause of preventable morbidity and mortality in the United
States. Unfortunately, as with initiation of alcohol use, ACEs increase the likelihood of early smoking
initiation.>® Moreover, ACEs lead to continued smoking and the riskhsbnic Obstructive Pulmonary
Disease (COPD; one of the 10 leading causes of death in the US) (Fidfite 8).

Figure 8. Relationship of the ACE Score to Smoking and COPD
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ACEs, Depression, and Suicide Attempts

Depres®n is now recognized to be a leading cause of disability worldwide, and ACEs bear a
strong relationship to this common mental health problem; the relationship is equally strong for both men
and womert® Suicide is a leading cause of death inthe USwithfibi modal 6 ageé pattern
one peak in adolescence and one in middle age. Here also, ACEs have a powerful graded relationship to
the risk of suicide attempts; this holds for attempts by men and women and attempts during adolescence
or adulthood Figure 9)**

Figure 9. Relationship of the ACE Score to Depression and Suicide Attempts
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By now it should be obvious that the long term human costs of ACEs are enormous and that the
problems associated with tleegroblems also translate into costs of health care, disability, and social
services. Now, | et 6 s t @linrecohomic term®areenwsaobyouse s wher e

ACEs Affect Worker Performance

In as much as ACEs affect the health andeihgof the workforce, they are a hidden drain on
profitability for corporate America. The human and economic costs of thedomgeffects of adverse
childhood experiences on the workforce are likely major and merit attention by the business community
in concert with the modern practice of medicine and public health. Recent studies estimated annual costs
as high as $28 billion for chronic back pain for US busine8s89-$44 billion for depression and
related absenteeism, reduced productivity, and meeh'«pmnseé? and $246 billion for chemical
dependency in the workforé®.These massive losses occur despite safety programs and the most
expensive medical care system in the wétldf these areas are indeed related to the performance of the
workforce,profitability of businesses and even national productivity are likely to be affected as well.
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Absenteeism, financial problems, and gelborted problems on the job are all indicators of
impaired productivity that are expensive and are also indsafohCE related problems such as alcohol

abuse, chronic pain, mental health disorders, and others. Figure 10 displays the relationship of ACEs to
these indicators of reduced worker productivity.

Figure 10. ACEs and Indicators of Impaired Worker Perfamance
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ACEs and Direct Health Care Costé Prescription Pharmaceuticals

Nearly $180 billion were spent on prescription drugs in the United States in 2003. This
represents approximately 11% of total national health expeeasitind was more than four times the

amount spent in 1998. One of the most rapidly rising set of prescribed drugs is antidepressants; how do
ACEs affect their use?

Figure 11. The ACE Score and Rates of Antidepressant Prescriptichs
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ACEs and Premature Mortality

Recall that the first ACE Study findings described relationships with risk factors for several of the
leading causes of death in the United States. Recent findings from the ACE Study suggest people
exposed tanultiple (6 or more) childhood traumatic stressors captured in the ACE score are at increased
risk of premature death (before 65 years: relative risk=2.39, 95% Cl&1390before 75 years: relative
risk=1.73, 95% Cl=1.0&.83) from alicauses compared people without ACEE

Given the results of the ACE Study, what are the human, social, and economic costs of the high
prevalence, interrelatedness, and loegn consequences of Adverse Childhood Experiences? Table 3
summarizes the findings from tA«&E Study that have been published in pestewed articles.
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Table 3.Health and Social Problems and the ACE Score in the Kaiser Health Plan, San Diego,

California

Problems from the baseline data

Outcomes associated with the ACE Score

Prevalent dseases

Risk factors for common diseases/poor
health

Mental health

Sexual and reproductive hkh

General health and social problems

Problems from the longitudinal follow
up of the study cohort

Prescribed medications

Diseases

Mortality

Ischemic heart diseaseancer, chronic lung disease, skelet:
fractures, sexually transmitted diseases, liver disease

Smoking, alcohol abusa;omiscuity, obesity, illicit drug use,
injection drug se,multiple somatic symptoms, poor self
rated health, high perceived risk of AIDS

Depressive disorders, anxiety, hallucinations, panic reactic
sleep disturbances, memory disturbancespr anger
control,

Early age at first intercourse, sexual dissatisfaction, teen
pregnancy, unintended pregnancy, teen paternity, fetal
death

High perceived stress, impaired job performance,
relationship problems, marriage to arcaholic, risk of
perpetrating or being a victim of domestic violence,
premature mortality in family members

Total prescriptions, prescribed multiple classes of drugs,
pyschotropics, bronchodilators

Chronic obstructive pulmonary, autoimmune, lung cancer

Premature mortality, lung cancer

A complete bibliography of ACE Study publications listed by topic area is available online at

http://www.cdc.gov/nccdphp/ace/
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Implications

The effects of ACEs are lortgrm, powerful, cumulative, and likely to be invisible to health care
providers, educators, social service organizations, judges, and pokeysnecause the linkage between
cause and effect is concealed by ti me, the inabil
effects of the original traumatic insults may not become manifest until much later'in*if€. When a
child is wounded, the pain and negative ktagn effects reverberate as an echo of the lives of people
they grew up with and then they grow up, at risk for taking on the same characteristics and béhaviors
thereby sustaining the cycle of abuse, neglect, violandesubstance abuse, and mental illness. For
example, ACEs greatly increase the risk of adult alcohol abuse or marriage to an af¢gleopietuating
the adversities and their consequerféeBhus, growing up with ACEs contributes to many of theitegqd
chronic health and social problems in the United States.

Information from the ACE Study suggests that traumatic stressors during childhood and
adolescence represent a common pathway to a variety of importattétongehavioral, health, and
social ppblems (Table 3, aboveYhus,an integrated rather than a separate or categorical, perspective on
the origins of health and social problems throughout the lifespan is needed. This approach to ACEs, and
to the consequences of exposure to them, may anifyimprove our understanding of many seemingly
unrelated health and social problems that tend to be identified and treated as categorically separate issues
in Western culture.

The ACE score appears to be a robust measure of the cumulative, lifetinoe @fpaumatic
stress on neurodevelopment in childhood. Stressful and traumatic childhood and adolescent experiences
|l iterally become Abiologyd affecting brain struct
biologic functions) thusleadig t o per si stent effects. Unt i | now,
from the view of both neuroscientists and public health researchéris.is no longer the casén fact,
with this information comethe responsibility to use 1.

These litks between childhood experience and adult health and social function have significant
implications for health and social services. We found that adults who reported any single category of
adverse childhood experience were likely to have suffered multiipde categories during childhood.
Therefore, assessment of exposure to other ACEs is important when working with children or adults
identified as having had any single type of ACE. Children experiencing alcohol abuse in the home should
be screened for ler types of maltreatment and traumatic streésargl vice versa! This information, if
routinely gathered will likely contribute to more meaningful diagnoses, earlier and improved treatment of
exposecthildren and their caretakerand better integratioof prevention, social services, and legal
venues.

Facing the high prevalence and interrelatedness of ACEs is going to be tough. Categorical
approaches to the individual ACEs as well as the health and social problems strongly related to them tend
to be Asil oedo. However, the professions, researc
necessary for heal i nsgparte, efiprucempetitive rathex thas tollabonativB,s i | o0s 0
entities, each preserving and advancing the resswand work that is historically "theirs". While this is
understandable, to succeed, we must make this "ours", a team effort that reaches beyond traditional
boundaries and borders.

Prevention and remediation of our leading health and social problerikedy to benefit from
integrated approaches that incorporate information about their common origins in the enduring
neurodevelopmental consequences of adverse childhood experiences.
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Chapter 2
The Transition from the ACE Study to Behavioral Risk Factor Surveillance
in the State of Washington
ACEs as a Public Health Concept

Viewing child maltreatrant and related experiences as a set of exposures that have broad
implications for human development and prevention of public health problems is a new concept. Only
since 2004 has child sexual abuse been included in the global burden of disease e$timatiesod
disability attributable to particular avoidable risk factbasidmedical journals have recently begun to
acknowledge the concept of abuse and related as a major public health issue by raising awareness of the
body of literature that supporttsis concept:®

The choice of terminology and measures of childhood experience used in the ACE BRFSS work
is largely based on the findings from the ACE St{itiyhis study combines retrospective reports of
ACEs at baseline and prospective follaw of he study cohort to examine the prevalence and incidence
of health risk factors, diseases, health care utilization, premature mortality, and causes of death.

In 2008 CDC developed questions similar to those used in the ACE Study for incorporation into
theBehavioral Risk Factor Surveillance System (BRFSS). The BRFSS is the largest ongoing health
survey in the world and has proved useful to define the prevalence of health behaviors and other
determinants of health the United Statds.2009 the ACE questis (ACE module) were added to the
Washington BRFFS. Other state health departments are now using these questions (www.cdc.gov/brfss/
guestionnaires/pefjues/2009brfss.pdf)

The ACE Concept and Primary Prevention

The identification of biological and behaval causes of diseases and ill health has been a central
concern of epidemiology for the past half centirithis has led to the development of increasingly
sophisticated conceptual and analytical approaches focused on the isolation of single chsesaseof
states. However, the growing recognition that (i) factors at multiple levels, including biological,
behavioral and community levels, may influence health and disease, and (ii) that the interrelation among
these factors often includes dynamic fesddband changes over time challenges this dominant
epidemiological paradigr?.

McGinnis and Foege quantified the contribution of alcohol, smoking, and other health risk
behaviors to mortality in the Unitefd &¥dlteed. and c
BRFSS has become a popular public health tool to monitor the prevalence of éledédith behaviors.

However, simply measuring the prevalence of behaviors does not ewphathe behaviors are present.

The prevalence of smoking dewedid in the decades after the publication of the U.S. Surgeon
General 6s Report on Smd’Sinceyirtually everytenarican bindérstandsthee 1 9 6
health consequences of smoking, why do so many continue to smoké? t he i apériesaft i veo p
nicotine are the major determinant of continued smoking, why can some smokers quit while others
cannot? Depressiéna common noncognitive factor in many persons' veas been convincingly
linked to smoking. Persons who are depressed are ikelgtb be smokers, and are less likely to dhit.

!> Nicotine has powerful psychoactive properties reduce anxiety and depressed affect, which probably
leads to unconscious reinforcement of the use cigarettesaaspiive response depression another
unpl easant affective states. Thus, for many s mo
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ef fective admeenticaahteretshoaetridimg somdcibus awareness of imrgh health
consequence$.

Thus, purely cognitive appaches to understanding health behaviors are limited. If ACEs cause
depression and anxiety, and persons struggling to cope with these uncomfortable emotions use smoking to
cope, what is thactualcause of death for depressed smokers dying from lungr@anbes question
represented the scientific gap that measurement of ACEs and their consequences is meant to address.

Thus, we have termed ACEs the #Arddhteds eorir@iond off i @
represent a developmental sequencevehts that requires understanding the impact of ACES from
conception to deathé u%sing a |life course perspect

Historically, research in the field of child maltreatment focused on single types of childhood
abuse, such as sexual or physical abusetteidassociation with a small number of health or social
problems. The ACE Study and the ACE Study Module in the Washington BRFSS provides information
on a broad range of childhood adversities and their relationship to numerous health and social problems
throughout the lifespan. Measuring this wide array of childhood adversities and a wide array of negative
outcomes using the BRFSS is suited to the broad public health approaches to health and social problems
being fostered by the Washington Family Polyuncil.

Use ofretrospective selfeports of ACEs versus reports validated by child protection services for
studyingeffects of exposure to childhood maltreatment has been an area of healtHtféddeavever,
both methods have shown significant eféeio multiple areas and are frequently concordant in finding
negative effects of maltreatment.

Child protection reports greatly underestimate exposure to maltreatment, aregpse or
parent reports are probably closer to the true (unobservechasbuted) rate of maltreatmeatthough
they might still be underestimatésAs a result selfeports of ACEs are suited to populatioased
sampling to estimate their prevalence and public health bétden.

Defining Exposure and Outcomes

An importart historical obstacle to understanding the broad public health impact of ACEs arises
from the use of reported maltreatment feventsod as
maltreatment deserve the attention and support for services provided; havéywarsmall fraction have
acute consequences of sufficient severity to bring them to the attention of public authorities. And we now
know that these reported events usually represent an array of other unidentified adversities that have been
and will be ficed by the children who are fortunate enough to have their maltreatment identified. Thus,
the largest public health burden due to ACEs arises from the cumulative effect of chronic exposure to
multiple adversities.

The vast majority of ACEs are neveported In addition, the effects of ACEs may not become
apparent many years after exposure. These conditions require a public health approach to the broader
implications of ACEs that includes consideration of their lifetime consequences. By lsiagioach,
the need to invest in primary prevention programs aimed at reducing ACEs becomes obvyablc
health approach would also include programs to treat thetehortconsequences of ACEs (death, injury,
emotional, social) as well as mediumddongterm emotional, behavioral, social and health problems
that can occur up to decades l&fer.
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The ACE Score

Thececoccurring nature of ACEs | ed to the use of
the number of categories of ACESThe ACEscore is used in this report and shows a positive graded
relationship to a wide variety of health and social problems in Washington.

Biologic Plausibility

Tthe ACE score provides a strong conceptual and empirically valid framework for measuting the
cunmulative exposure to toxic stress during childhood. Recent understanding of the effects of traumatic
stress on neurodevelopment provide strong biologic plausibility for this appfdadixperimental
animal models and casentrol studies in humans, relinked childhood maltreatment to leteym
changes in brain structure and function involving multiple brain structures and furfctfb@ildhood
adversity also leads to lasting alterations in central nervous system stress response, and tipese lastin
effects on the brain affect numerous human functions into adulthood, including emotional regulation,
somatic signal processing, substance abuse, sexuality, memory, arousal, and ag§itSsi@MCE
score likely captures cumulative exposure of thestiging brain to the stress response, which a key
pathway by which ACEs exert their health impact.

Childhood Adversityd The Role of Epigenetics and Inflammation

Understanding the effects of adverse childhood experiences and their intergenerational
transnission requires consideration of genetic and biological evid€ntrcreasing evidence suggests
that genotypes affect to experiences of adversity. Research aboetxgenience interactiofithe
influence of early life experience on genomic expaséepigeneticsj’and the effects of childhood
adversity on inflammatiofi hold promise.

Rutter, et df have reviewed the topic of gee&perience interactions. The effects of genes and
expereience are not as separate; epigenetic effects whidhenkie influences of experience gane
expression can have importand and measureable effects. For example, Caspi et al, reported that the
impact of life stress on depression is moderated by a polymorphism iftHh& Gene®*® Kendler, et al
also repated that adversity interacts with a serotonin transmitter polymorphism to alter the risk of
experiencing depressidh.Well designed studies show how the effects of the rearing behavior of
maternal rats on the subsequent behavior of their pups opemegEgenetic mechanisms involving a
promoter gene for a glucocorticoid receptor in the hippocampus of thé’dlps.

Understanding of the intergenerational transmission of ACEs is likely to come from studies of the
genetic, epigenetic and biological patyws which they lead to negative health and social outcomes.
Studies of gen@adversity interaction and epigenetic mechanisms by which life experience can modify
behavior and physiologic responses to early life stressors are promising. However, thesssmeciia
complexX! and care is needed to avoid oversimplifying findings about the interaction of adversity with
the genome that lead to conclusions thatis a gene for Y."* We believe that it is currently
speculative that nascent research abanetic polymorphisms, genetic expression and adversity will
soon lead to more effective methods to prevent and treat the effects of ACEs.

Conclusion

The practice of public health surveillance of ACEs and their wide array of health and social
consequeces is just beginning in Washington and other states around the country. The strength of the
findings from the Washington BRFSS will lead to rapid recognition of ACEs as a public health problem.
ACE-related problems affect virtually every human servictesy requiring development of practical
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language and conceptual frameworks that incorporate the enduring biologic impact of adverse childhood
experiencesThese frameworks will need to be inclusive of the lay population and human service
systems and therpfessionals who work within them.

Table 1.Health and Social Problems and the ACE Score

Problems from the baseline data Outcomes associated with the ACE Score

Prevalent diseases Ischemic heart diseaseancer, chronic lung disease, skelet:
fractures, sexually transmitted diseases, liver disease

Risk factors for common diseases/poor Smoking, alcohol abusesomiscuity, obesity, illicit drug use,
health injection drug usemultiple somatic symptoms, poor self
rated health, high perceived risk of2S

Mental health Depressive disorders, anxiety, hallucinations, panic reactic
sleep disturbances, memory disturbancespr anger
control,

Sexual and reproductive health Early age at first intercourse, sexual dissatisfaction, teen
pregnancy, nintended pregnancy, teen paternity, fetal
death

General health and social problems High perceived stress, impaired job performance,
relationship problems, marriage to an alcoholic, risk of
perpetrating or being a victim of domestic violence,
prematuremortality in family members

Problems from the longitudinal follow
up of the study cohort

Prescribed medications Total prescriptions, prescribed multiple classes of drugs,

pyschotropics, bronchodilators

Diseases . . .
Chronic obstructive pulmonary, aitnmune, lung cancer

Mortalit .
y Premature mortality, lung cancer

A complete bibliography of ACE Study publications listed by topic area is available online at
http://www.cdc.gov/nccdphp/ace/
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Chapter 3
BRFSS Background

The Behavioral Risk Factor Surveillance System (BRFSS) is alsiatzl system of health
surveysthat collects information on many of the health risk behaviors, preventive health practices, and
health care access primarily related to chronic disease and injury. For many states, the BRFSS is the only
available source of timely, accurate data on haaldited behaviors.

BRFSS was established in 1984 by the Centers for Disease Control and Prevention (CDC);
currently data are collected monthly in all 50 states, the District of Columbia, Puerto Rico, the U.S.
Virgin Islands, and Guam. More than 350,00l are interviewed each year, making the BRFSS the
largest telephone health survey in the world. States use BRFSS data to identify emerging health problems,
establish and track health objectives, and develop and evaluate public health policies amispidgny
states also use BRFSS data to support heglitited legislative efforts.

By the early 1980s, scientific research clearly showed that personal health behaviors played a
major role in premature morbidity and mortality. Although national estintdtesalth risk behaviors
among U.S. adult populations had been periodically obtained through surveys conducted by the National
Center for Health Statistics (NCHS), these data were not available on-gpseific basis. This
deficiency was viewed as ddal for state health agencies that have the primary role of targeting
resources to reduce behavioral risks and their consequent illnesses. National data may not be appropriate
for any given state; however, state and local agency participation was toidedlieve national health
goals.

About the same time as personal health behaviors received wider recognition in relation to
chronic disease morbidity and mortality, telephone surveys emerged as an acceptable method for
determining the prevalence of nyalnealth risk behaviors among populations. In addition to their cost
advantages, telephone surveys were especially desirable at the state and local level, where the necessary
expertise and resources for conducting area probability samplinggerson hasehold interviews were
not likely to be available.

As a result, surveys were developed and conducted to monitelestalt@revalence of the major
behavioral risks among adults associated with premature morbidity and mortality. The basic philosophy
wasto collect data on actual behaviors, rather than on attitudes or knowledge, that would be especially
useful for planning, initiating, supporting, and evaluating health promotion and disease prevention
programs.

To determine feasibility of behavioral seillance, initial pointin-time state surveys were
conducted in 29 states from 198983. In 1984, The Centers for Disease Control and Prevention (CDC)
established the Behavioral Risk Factor Surveillance System (BRFSS), and 15 states participated in
montHy data collection. Although the BRFSS was designed to collectlstatbdata, a number of states
from the outset stratified their samples to allow them to estimate prevalence for regions within their
respective states.

CDC developed standard core gimwaire for states to use to provide data that could be
compared across states. The BRFSS, administered and supported by the Division of Adult and
Community Health, National Center for Chronic Disease Prevention and Health Promotion, CDC, is an
ongoing @ta collection program. By 1994, all states, the District of Columbia, and three territories were
participating in the BRFSS.
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A few examples of how the BRFSS has been used in the statashingtorinclude:

Provide data folrhe Health of Washington Statestatewide assessment of health that includes
measures of 50 health indicators, adapted from Washington State's 1994 Public Health
Improvement Plan.

Provide model questions, procedures, analyses, and consultation to support statewide health
assessmersictivities in all 33 local health jurisdictions.

Document the need for and monitor the progress of a prevention program targeting tobacco use.

Develop statespecific estimates of costs attributed to smoking.
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Chapter 4
Washington State BRFSS Methods

This report uses data from the 2009 Behavioral Risk Factor Surveillance System (BRFSS) survey
conducted in Washington State. The BRFSS is conducted in all 50 states, the District of Columbia, and
three territories. State health departments selectedtéwview an independent probability sample from
noninstitutionalized adults aged 018 years with t
All states use an identical core questionnaire administered over the telephone by trained inserviewer
However, states may select different sets of optional modules of questions about emerging public health
issues.

Adverse childhood experiences (ACESs) have recently emerged as a set of exposures that were
determined to be suitable for inclusion as anomal module of questions in the BRFSS beginning in
2009. Their suitability is a based upon findings from the Kade€ Adverse Childhood Experiences
(ACE) Study CDC) (seevww.cdc.gov/nccdphp/age an ongoing study being conducted among 17,337
adult menbers of the Kaiser Health Plan in San Diego, California that has demonstrated a strong impact
of ACEs on a wide array of public health and social problématuding strong relationships with
smoking statufs incidence of chronic obstructive pulmonary dise morbidity and mortality from lung
cancer’”® and premature mortalify.

The choice of terminology and questions used in the BRFSS ACE module are based on the
methods of the ACE Study. In the KaiseDC ACE Study, all questions about ACEs pertaindti¢o
respondent sd6 f <18 ygehrsdf &ye)yQuestions used to definé expogure to childhood
emotional or physical abuse were adapted from the Conflict Tactics’Sealesexual abuse was assessed
using questions from Wyadttin addition,5 exposures to household dysfunction during childhood were:
witnessing domestic violendexposure to substance abugiogmentally ill household members,
parental separation or divorce or having an incarcerated household niember.

In the KaisetCDC ACE Study, each individual ACE has been shown to be significantly
associated with the occurrence of each of the others such that it is unusual for ACEs to occur singly,
rather they tend to occur as groups ACHSus, in analyses of ACE Study data, the totehber of
ACEs was summed to create the ACE score. The observed distribution of the ACE score shows a higher
percentage of persons with higher scores than expected by chanctaaidriee ACE score has been
shown to have a positigraded relationship to the prevalence and risk of a variety of health problems.

The ACE module included 11 questions are showrainle 1 Although largely similar to
guestions in the original ACE study, there are some differeiitese differences derive from the
required BRFSS review process during which time questions go through a process of cognitive testing,
focus groups, and field testing to tailor them for telephone survey use. As a result, the wording of some of
the questins differs somewhat from those used in the ACE Study but accurately reflect their origins in
the KaisetCDC ACE Study.

For each ACE variable, observations with a res
were coded as @ No ohiqcdnaeovatiee in2Zay muchTak thescodang gb an airkreown
response to fiNodo increases the number of observat
thereby | owering the prevalence for a given numbe

Because the ACE scorg ighly associated with age, prevalences have been age standardized to
the 2000 census population for the State of Washington. To assess the independent association between
each ACE category and the ACE score to a wide range of health behaviors anduieaities, we used
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multivariableadjusted logistic regression. Covariates in statistical models were age, sex, race/ethnicity,
educational status, and income. All statistical analyses were completed using STATA statistical software
(College Station, Texas)hd account for the complex sampling design of the BRFSS survey.

Table 1. Adverse Childhood Experiences Module Questions in Washington BRFSS, 2009

All questions refer to the time period before you were 18 years of age. Now, looking back before y
were 18 years of age

1. Did you live with anyone who was depressed, mentally ill, or suicidal?

1Yes
2 No
T 52yQi 1y26 k b2i adz2NB
9 Refused
2. Did you live with anyone who was a problem drinker or alcoholic?
1Yes
2 No
T 52yQi 1y26 k b2i adz2NB
9 Refused

3. Did you live with anyone who used illegal street drugs or who abused prescription medications?
1Yes
2 No
T 52yQ0 1y26 k b2i adz2NB
9 Refused
4. Did you live witlanyone who served time or was sentenced to serve time in a prison, jail, or othe
correctional facility?
1Yes
2 No
T 52yQ0 1y26 k b2i
9 Refused
5. Were your parents separated or divorced?
1Yes
2 No
T 52yQl 1y26 k b2i
8 Parents not married
9 Refused
6. How often did your parents or adults in your home ever slap, hit, kick, punch or beat each other
1 Never
2 Once
3 More than once
Do not read:
T 52yQl0 1y26 k b2i adz2NB
9 Refused
7. Before age 18, how often did a parent or adult in your home ever hit, beat, kick, or physically hu
in any wayDo not include spankingVould you say-
1 Never
2 Once
3 More than once
Do not read:
T 52yQ0 1y26 k b2i adz2NB

dzNB

Q)¢

dzNB

QX




9 Refused
8. How often did a parent or adult in your home ever swear at you, insult you, or put you down?
1 Never
2 Once
3 More than once
Do not read:
T 52yQi 1y26 k b2i adz2NB
9 Refused
9. How often did anyone at least 5 years older than you or an adult, ever touch you sexually?
1 Never
2 Once
3 More than once
Do not read:
T 52yQi 1y26 k b2i adz2NB
9 Refused

10. How often did anyone at least 5 years older than you or an adult, try to make you touch them

sexually?
1 Never
2 Once
3 More than once
Do not read:
T 52yQ0 1y26 k b2i &adz2NB
9 Refused
11.How often did anyone at least 5 years older than you or an adult, force you to have sex?
1 Never
2 Once
3 More than once
Do not read:
T 52yQ0 1y26 k b2i &adz2NB
9 Refused

44



Table 2. Definition of ACE Categories in Washington BRFSS, 2009

Physical Abuse
r m 0,840 AF NBalLlyaS 2Beforédys18 déw oteNdidiaa 2 NB
parent or adult in your home ever hit, beat, kick, or physically hurt you in any
way? Do not include spanking
=0 (No) otherwise

Sexual Abuse

r m 0,880 AF NBalLlRyasS 2bwditénydiddgonezaidastda 2 NB
years older than you or an adult, ever touch you sexuallgf
NBaLl2yasS 27F ahy 0S¢ Havedten dideahBne ét leasys yeags O
older than you or an adult, try to make you touch them sexuallg?
NBalLlRyasS 27 diKy S 2 yasieaddRnBne at least 5 years
older than you or an adult, force you to have sex?

=0 (No) otherwise

Verbal Abuse
' m 6, Sa80 AF NIBaLR AawSfted did acparentdBadiiit i lyofiom2 y O S
ever swear at you, insult you, or put you down?
=0 (No) otherwise

Household Mental lliness
=1 (Yes) if positive responselid you live with anyone who was depressed, mentally ill,
or sucidal?
=0 (No) otherwise

Household Substance Abuse
=1 (Yes) if positive responseid you live with anyone who was a problem drinker or
alcoholic?or Did you live with anyone who used illegal street drugs or who
abused prescription medications?
= 0 (No) otherwise

Parental Separation or Divorce
=1 (Yes) if positive responseWere your parents separated or divorced?
=0 (No) otherwise

Mother/Father Treated Violently
=M 0, Sa0 AT NBaLRyaS 2 FHow bitgrQifll §ourdaténis ar2 NB
adults in your home ever slap, hit, kick, punch or beat each other up?
= 0 (No) otherwise

Incarcerated Household Member
=1 (Yes) if pddve response tdid you live with anyone who served time or was sentenced
to serve time in a prison, jail, or other correctional facility?
=0 (No) otherwise

(et

(et

S¢

¢
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Chapter 5
Descriptive Statistics of the Washington BRFSS Sample

Table 1 describes select charact@risof respondents to the Washington BRFSS. Roughly a third
of participants were less than 35 years of age and about 15% were 65 years or older. A majority of
respondents were white, néfispanic (83%) and nearly three quarters of respondents had sdege col
education or were college graduates. More than half of respondents were employeg:oplesiéd,
and more than a third of respondents had an annual household income of $75,000 or more.

Table 1. Sociodemographic characteristics of respondents, Wasgton BRFSS, 2009

Men Women Total
(n=2999) (n=4472) (n=7471)
Age (years)
18-24 12.8% (1.2) 11.5% (1.1) 12.1% (0.8)
2534 18.6 (1.2) 17.5 (0.9) 18.0 (0.8)
3544 19.0 (0.9) 18.1 (0.8) 18.6 (0.6)
4554 19.8 (0.8) 19.5 (0.7) 19.7 (0.5)
55-64 15.6 (0.7) 15.8 (0.6) 15.7 (0.4)
6574 8.3(0.4) 8.8 (0.4) 8.6 (0.3)
>75 5.9 (0.4) 8.7 (0.4) 7.3(0.3)
Race/ethnicity
White only, norHispanic 83.6 (1.0) 81.7 (0.9) 82.7 (0.7)
Black only, notHispanic 1.9 (0.3) 1.6 (0.3) 1.7 (0.2)
Other only, norHispanic 6.4 (0.7) 6.9 (0.7) 6.6 (0.5)
Multiracial, norHispanic 2.9 (0.5) 2.4 (0.3) 2.6 (0.3)
Hispanic 5.2 (0.6) 7.5 (0.6) 6.4 (0.4)
Education
Less than high school 6.8 (0.7) 6.7 (0.6) 6.8 (0.5
High school graduate 20.7 (1.2) 21.3(0.9) 21.0 (0.7)
Some college 29.7 (1.2) 32.3(1.0) 31.0(0.8)

College graduate 42.7 (1.2) 39.7 (1.0) 41.2 (0.8)




Table 1continued

Men Women Total
(n=2999) (n=4472) (n=7471)
Marital status
Married 63.8 (1.3) 57.9 (1.1) 60.8 (0.8)
Divorced/separated 7.7 (0.5) 12.4 (0.6) 10.1 (0.4)
Widowed 2.2 (0.2) 7.7 (0.4) 5.0 (0.2)
Never married 22.0(1.3) 16.7 (1.1) 19.3(0.9)
Unmarried couple 4.3 (0.5) 5.3 (0.5) 4.8 (0.4)
Employment
Employed 55.6 (1.3) 44.9 (1.1) 50.2 (0.8)
Self employed 9.1 (0.7) 6.7 (0.4) 7.9 (0.4)
Out of work 9.9 (0.8) 6.5 (0.6) 8.1 (0.5)
Homemaker NA 14.3 (0.7) 7.4 (0.4)
Student 5.4 (0.9) 5.8 (0.8) 5.6 (0.6)
Retired 15.7 (06) 16.9 (0.6) 16.3 (0.4)
Unable to work 4.0 (0.4) 5.0 (0.4) 4.5 (0.3)
Household income
<$10,000 2.3(0.4) 3.4 (0.4) 2.9(0.3)
$10,00014,999 3.0(0.5) 3.1(0.4) 3.1(0.3)
$15,00019,999 3.7(0.5) 4.6 (0.5) 4.1 (0.4)
$20,00024,999 8.0 (0.7) 9.3(0.7) 8.6 (0.5)
$25,00034,999 8.6 (0.7) 10.3 (0.6) 9.5 (0.5)
$35,00049,999 12.8 (0.8) 16.1 (0.9) 14.5 (0.6)
$50,00074,999 19.9 (1.1) 18.2 (0.8) 19.1 (0.6)
>$75,000 41.7 (1.3) 35.1 (1.1) 38.3 (0.8)
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Chapter 6
Prevalence of ACEs

The crude prevalence of each ACE category and the ACE score is described in Table 1 for men
and women. The agmdjusted prevalence of each ACE category and the ACE score is displayed in Table
2 by select demographic characteristics.

Table 3provides a siddy-side comparison of the prevalence of each ACE category for the
Washington BRFSS with that from the Kai€&bC ACE Study. <<Insert note on differences to keep in
mind when comparing the prevalences between the 2 studies including maé&ti@nces and survey
mode (seHadministered vs telephoi@ased)>>

Table 1. Crude prevalence of eight categories of ACEs and ACE score by sex, Washington BRFSS,
2009

Men Women Total
Categories of ACEs (n=2999) (n=4472) (n=7471)
Abuse
Physical 17.3% (1.0) 16.9% (0.8) 17.1% (0.6)
Sexual 7.0 (0.6) 17.5 (0.8) 12.3 (0.5)
Verbal 32.4(1.2) 33.8(1.0) 33.1(0.8)
Household dysfunction
Household mental iliness 19.6 (1.1) 26.7 (1.0) 23.2(0.7)
Household substance abuse 299 (1.2) 32.6 (1.0) 31.2 (0.8)
Parental divorce/separation 24.0 (1.2) 26.4 (1.0) 25.2 (0.7)
Witnessed domestic violence 15.6 (1.0) 15.9 (0.8) 15.8 (0.6)
Incarcerated household member 6.8 (0.7) 6.7 (0.7) 6.7 (0.5)
ACE score*
0 39.8 (1.2) 36.4 (1.0) 38.1(0.8)
1 21.7 (1.0) 21.1(0.9) 21.4(0.7)
2 14.2 (0.9) 13.5 (0.8) 13.8 (0.6)
3 9.5 (0.7) 9.8 (0.6) 9.7 (0.5)
40or5 10.2 (0.8) 12.8 (0.7) 11.5 (0.5)
6,7,0r8 4.5 (0.6) 6.3 (0.6) 5.5 (0.4)

* The ACE sceris the simple summation of the number of ACE categories to which each respondent reported
exposure during the first 18 years of life.
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Table 2. Prevalence of each adverse childhood experience category by select demographic variables, Washington BRBSS, 2

Household Parents Witnessed  Incarceraated
Physical Sexual Verbal Household substance  separated or domestic household
Abuse Abuse Abuse mental illness abuse divorced violence member
Overall** 17.2 (0.7) 12.3 (0.5) 33.2 (0.8) 23.7 (0.8) 31.5(0.8) 25.9 (0.8) 16.0 (0.7) 7.1 (0.5)
Age (years)
1834 18.4 (1.6) 9.9 (1.2) 36.2 (2.1) 29.1 (1.9) 33.3(2.0) 32.8 (2.0) 18.7 (1.7) 125 (1.4)
3544 18.7 (1.4) 15.1 (1.3) 34.6 (1.7) 26.7 (1.6) 34.8 (1.7) 30.2 (1.6) 17.3 (1.3) 7.4 (1.0)
4554 19.1 (1.1) 14.4 (1.0) 38.0 (1.4) 23.4 (1.2) 35.8 (1.7) 23.6 (1.2) 16.8 (1.0) 3.9 (0.5)
55-64 16.1 (1.0) 12.7 (0.9) 34.1 (1.3) 20.5 (1.1) 30.1 (1.2) 17.2 (1.0) 14.7 (0.9) 3.4 (0.5)
6574 13.9 (1.1) 12.0 (1.0) 24.7 (1.4) 13.5 (1.1) 21.5 (1.3) 14.1 (1.1) 10.0 (0.9) 1.8 (0.4)
>75 8.3 (1.0) 9.1 (1.1) 11.2 (1.2) 7.3(1.0) 15.5 (1.3) 14.6 (1.3) 6.6 (0.9) 1.5 (0.4)
Sex**
Men 17.3 (1.0) 7.1(0.6) 32.1(1.2) 19.7 (1.1) 29.9 (1.2) 24.3 (1.1) 15.7 (1.0) 6.9 (0.7)
Women 17.1 (0.8) 17.6 (0.8) 34.3(1.1) 27.7 (1.2) 33.2(1.1) 27.6 (1.1) 16.4 (0.9) 7.2 (0.7)
Race/ethnicity**
White, nonHispanic 17.3 (0.8) 12.1 (0.6) 34.6 (0.9) 25.1 (0.9) 32.3(0.9) 26.6 (0.9) 15.3(0.7) 6.8 (0.6)
Black, nonHispanic 12.7 8.9) 15.2 (3.9) 21.2 (4.7) 12.0 (3.8) 25.9 (4.7) 38.9 (5.3) 17.8 (4.1) 16.0 (3.5)
Asian, nonHispanic 11.1 (2.8) 11.0 (2.8) 20.4 (3.3) 9.4 (2.6) 10.5 (2.9) 5.2 (1.7) 14.0 (2.9) 1.1 (0.9)
Al/AN, nonHispanic 26.9 (6.6) 12.4 (3.8)* 39.9 (5.5) 32.8 (7.0) 31.7 (7.0) 34.5 (7.8) 27.9 (7.6) 9.4 (4.2)*
Other, nonHispanic 32.2 (6.5) 25.7 (6.0) 43.7 (6.7) 39.9 (5.5) 51.7 (6.5) 41.5 (5.6) 33.7 (6.4) 23.1 (4.0)
Multiracial, nonHisp 28.6 (4.1) 17.5 (3.0) 48.9 (4.6) 40.0 (4.6) 41.5 (4.4) 37.2 (44) 27.8 (4.1) 8.3 (2.4)
Hispanic 13.6 (2.0) 11.3 (1.8) 26.1 (2.7) 13.1 (2.1) 30.9 (2.9) 22.8 (2.5) 15.1 (2.2) 8.1(1.8)
Education**

Less than high school 20.3 (2.5) 13.3 (2.0) 29.1 (2.8) 16.4 (2.2) 30.6 (2.9) 29.1 (2.7) 16.1 (2.1) 113 (2.0)
High school graduate 19.3 (1.5) 11.6 (1.1) 31.3(1.7) 21.9(1.6) 34.9 (1.7) 31.6 (1.7) 18.5 (1.4) 10.5 (1.3)

Some college 20.8 (1.3) 16.2 (1.1) 38.1(1.6) 27.1(1.5) 36.7 (1.5) 31.0(1.5) 19.1 (1.3) 7.7 (0.9)

College graduate 14.1 (15) 11.2 (1.4) 31.3(1.7) 22.8 (1.6) 26.9 (1.7) 21.0(1.7) 13.6 (1.5) 4.6 (1.3)
Employment**

Unemployed 24.3 (2.6) 16.6 (2.3) 37.4 (2.8) 24.1 (2.6) 33.2(3.0) 29.4 (2.8) 17.5(2.2) 11.4 (2.3)

Employed 16.6 (0.9) 12.1 (0.8) 32.0(1.1) 22.3(1.0) 32.0(1.2) 26.0 (1.2) 15.7 (0.9) 5.6 (0.6)
Income**

<$25,000 24.0 (1.7) 16.5 (1.4) 35.4 (1.9) 27.0(1.8) 35.2(1.9) 33.1(1.9) 20.4 (1.6) 10.8 (1.4)

>$25,000 16.4 (0.9) 12.1 (0.7) 34.6 (1.1) 25.1(1.0) 32.6 (1.0) 25.0 (1.0) 16.4 (09) 6.5 (0.7)

* Unstable estimate, relative standard error > 30%
** Age-adjusted
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Table 3. Prevalence (%) of categories of ACEs by sex in the Washington Behavioral Risk Factor Survey (2009) and the Kae€C ACE

Study in San Diego, California (19951997)

Washington BRFSS 2009

San Diego, CA ACE Study 19997

Men Women Total Men Women Total
Categories of ACEs (n=2999) (n=4472) (n=7471) (n=7970) (n=9367) (17,337)
Abuse
Physical* 17.3 16.9 17.1 29.9 27.0 28.3
Sexual 7.0 17.5 12.3 16.0 24.7 20.7
Verbal* 324 33.8 331 7.6 13.1 10.6
Household dysfunction
Household mental iliness 19.6 26.7 23.2 14.8 23.3 194
Household substance abuse* 29.9 32.6 31.2 23.8 29.5 26.9
Parental divorce/sepatn 24.0 26.4 25.2 21.8 21.8 23.3
Witnessed domestic violence* 15.6 15.9 15.8 11.5 13.7 12.7
Incarcerated household member 6.8 6.7 6.7 4.1 5.2 4.7

* Differences in underlying question or response set as well as survey modadgeffisteed vs. telephonédased) between the ACE Study and Washington

BRFSS make direct comparisons difficult.



52

Chapter 7

Interrelatedness of ACEs

Similar to data from the CD®aiser ACE Study, data from Washington demonstrate that ACEs
are highly interrelatedand as such the occurrence of one ACE should evoke a search for others. For
eaxmple, Figure 1 shows that Washington adults who were sexually abused during childhood also
reported exposure to physical abuse more often than those who were not sexsatiy(4B% vs. 13%).
Similarly, the prevalence of growing up in the presence of household substance abuse was increased
among those reporting physical abuse (53% vs 25%), sexual abbuse (56% vs 28%), withness domestic
violence (71% vs 24%) and so forth. Adewbabove, this interrelatedness makes assessment of the
effects of single ACEs on health and social viagling illogical leading to an examination of the
cumulative impact through the ACE score.
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Figure 1. ACEs are interrelated, Washington BRFSS, 2009

Crude prevalence ofsexual abuse
by presence orabsence ofother ACEs

100 -

804

60+

Physical Verbal HH Mental HH Substance Parental Witnessed Incarcerated
Abuse Abuse lliness Abuse Separation or  Domestic HH Member
Divorce Violence
=Yes mHNo
Crude prevalence ofverbal abuse
by presence orabsence ofother ACEs
100
20
80 4
66
61 =
60 i
40 4
Ll
Fx =
20 e
04
Physical Sexual HH Mental HH Substance Parental Witnessed  Incarcerated
Abuse Abuse lliness Abuse Separation or  Domestic HH Member
Divorce Violence

=¥Yex wNo

Prevalence (%)

Prevalence (%)

53

Crude prevalence ofphysical abuse
by presence orabsence ofother ACEs

100 4
80

Verbal Sexual HH Mental HH Substance  Parental Witnessed Incarcerated

Abuze Abuze lliness Abuse Separation or  Domestic HH Member

Divorce Violence
=Yes mNo
Crude prevalence ofhouseholdmental iliness
by presence orabsence ofother ACEs

100
80 4

Physical Verbal Sexual HH Substance  Parental Witnessed Incarcerated
Abuse Abuse Abuse Abuse Separation or  Domestic HH Member
Divorce Violence

=Yez mNo



Prevalence (%)

Prevalence (%)

Figure 1. continued
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Chapter 8
The ACE Score

The prevalence dhe ACE score by age, sex, race/ethnicity, education, employment and
household income is shown below in Table 1. As can be readily observed, high ACE scores are more
prevalent among younger adults, and higher scores are slightly more common among womeEmtha
after adjusting for age. The ACE score distribution differs slightly by age, but some caution should be
exercised due to small sample sizes for some racial/ethnic groups. Although a similar proportion of adults
with less than a high school educatmrcollege degree had ACE scores of zero (about 41%), ACE
scores of 4 or more were more common among among those with less than a high school degree than
those with a college degree. Similarly, ACE scores of 4 or more were more prevalent among persons who
were unemployed at the time of the survey as well as those with a household income <$25,000 compared
to employed adults or those with inconx#25,000, respectively.

Table 1. Prevalence of ACE score by select demographic variables, Washington BRFSS 9200

ACE score
0 1 2 3 40r5 6,70r8

Overall** 37.8 (0.8) 21.3(0.7) 13.8 (0.6) 9.7 (0.5) 11.7 (0.6) 5.6 (0.5)
Age (years)

18-34 35.4 (2.0) 19.4(1.6) 14.9 (1.6) 8.1 (1.0) 13.5(1.4) 8.7 (1.2)

3544 33.3(1.7) 21.8 (1.5) 14.0 (1.3) 11.7 (1.1) 12.9(1.2) 6.3 (0.9)

4554 34.4 (1.4) 21.4(1.2) 14.1 (1.0) 12.2 (0.9) 12.8 (0.9) 5.1 (0.7)

5564 38.8 (1.3) 22.4(1.1) 14.5 (0.9) 10.7 (0.9) 10.8 (0.8) 2.8 (0.4)

6574 48.7 (1.6) 22.8(1.3) 12.5(1.1) 6.9 (0.8) 6.9 (0.8) 2.2 0.4

>75 57.9 (1.8) 24.8 (1.6) 8.3 (1.0) 5.2 (0.8) 3.5(0.7) 0.4 (0.2)*
Sex**

Men 39.8 (1.3) 21.7 (1.0) 14.1 (0.9) 9.5 (0.7) 10.2 (0.8) 4.7 (0.6)

Women 35.7 (1.0) 21.0(0.9) 13.5(0.8) 9.9 (0.6) 13.2 (0.8) 6.7 (0.6)

Race/ethnicty**
White, nonHispanic 36.5(0.9) 21.5(0.8) 14.3 (0.7) 10.3 (0.5) 11.6 (0.7) 5.9 (0.5)
Black, nonHispanic 38.6(5.2) 20.8(3.9) 15.7 (4.6) 9.4 (2.9) 11.0 (3.3) 4.5 (2.8)
Asian, nonHispanic 61.3 (4.0) 17.3 (3.0) 10.1 (2.6) 5.2 (18) 5.3(2.3) 0.9 (0.6)*
AI/AN, nonHispanic 33.6 (5.7) 14.7 (4.5) 8.8 (3.7) 16.3 (6.8) 20.9 (6.7) 5.8 (3.5)

Other, nonHispanic 15.1 (3.8) 23.4 (6.3) 18.1 (5.1) 7.9 (3.3) 18.5 (5.5) 16.9 (4.8)

Multiracial, nonHisp 23.7 (3.8) 18.3 (38) 16.6 (3.3) 6.2 (1.7) 25.3(3.3) 9.8 (3.1)

Hispanic 44.0 (3.0) 21.4 (2.6) 13.5(2.1) 7.2 (1.4) 9.6 (1.8) 4.3(1.3)
Education**

Less than high school  41.8(3.0) 19.1(2.4) 12.6(2.1) 8.0 (1.5) 11.2 (1.8) 7.3 (1.7)
High schobgraduate 36.1(1.7) 21.1 (1.5) 13.2 (1.3) 9.7 (1.0) 13.2 (1.3) 6.7 (1.0)

Some college 32.4 (1.4) 19.6 (1.2) 159 (1.2) 10.1 (0.9) 13.9(1.1) 7.9 (0.9)

College graduate 41.7 (1.7) 22.7 (1.3) 13.0 (1.4) 9.3 (0.8) 8.6 (0.8) 4.7 (1.3)
Employment**

Unemployed 36.3 (3.0) 18.5 (2.6) 12.5(2.2) 9.0 (1.7) 15.0 (2.1) 8.6 (1.8)

Employed 37.1(1.2) 22.0(1.2) 14.4 (0.9) 10.6 (0.7) 11.2 (0.8) 4.7 (0.4)
Income**

<$25,000 34.3(1.9) 20.2 (1.7) 12.3 (1.3) 8.4 (1.0) 15.0 (1.3) 9.7 (1.3)

>$25,000 35.9 (1.0) 21.7 (0.9) 15.1 (0.9) 10.3 (0.6) 11.9 (0.8) 5.1 (0.6)

* Unstable estimate, relative standard error > 30%
** Age-adjusted
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Chapter 9
The ACE Score and Health and Social Outcomes

Relationships between the accumulation of AG@Ed a wide range of health and social outcomes
are presented below and are organized as follows:

Risk Factors

Tobacco (lifetime / current smoking)

Alcohol (heavy / binge drinking)

Drugs (lifetime / childhood initiation of marijuana use)
High risk for HV

Prevalence Chronic Disease

e Cardiovascular Disease / Hypertension / Hypercholesterolemia / Diabetes / Obesity
e Cancer
e Asthma (lifetime / current asthma)

Poor Mental Health

¢ Insufficient Sleep (all days>21 days with insufficient sleep during the pa8tdays)
e Frequent Mental Distress14 unhealthy mental days during past 30 days)
e Frequent Disruption from Work/Activity due to Mental Health Condition or Emotional

Problems

¢ Received Medical Treatment or Pharmacotherapy for Mental Health Condition dpEahot
Problems

e Anxiety

e Hopelessness
General Health Status and Social Problems

¢ Health Related Quiality of Life
e Fair or Poor Health
e >14 Unhealthy Physical Days
¢ >14 Unhealthy Physical/Mental Days
e >14 Poor Health Days
¢ Disabiltiy
e Activity Limitation due to Helih Problem
¢ Health Problem Requiring Special Medical Equipment
e Social Problems
e Lacking Emotional/Social Support
e Separation or Divorce
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ACEs and Smoking: Washington BRFSS, 2009

The negative health consequences of smoking and second hand smoke exposle documented.
Smoking is responsible for at least 30% of all cancer deaths, for nearly 80% of deaths from chronic
obstructive pulmonary disease as well as early cardiovascular disease and Heahins gstimated
443,000 Americans die from diseas@®dly related to cigarette smoking each year [2], and smoking is
estimated to be responsible for more than 5 million deaths per year worldwide [3].

Overall, the agadjusted prevalence of smoking (ever) was 39.5% (std err, 0.8) and 14.1% (std err, 0.6)
for current smoking in Washington during 2009. For each of the component ACE categories, adults
reporting exposure to the ACE had a higher smoking prevalence than those who did not report exposure.
Similarly, the relative risk of smoking was increased agntmose reporting exposure to each of the
component ACEs categories. For example, the risk of smoking (ever) among persons exposed to physical
abuse was twice that of persons who were not exposed.

Consistent with the findings of ACE Study data [4,5], strograded relationships are observed between
the ACE score and smoking. For example, theaajested prevalence of smoking (ever) increased with
increasing ACE score such that nearly #hivds of persons with 6 or more ACEs reported ever smoking
compard to 31% among adults reporting no ACEs. Moreover, compared to adults with an ACE score of
0, those with a ACE score of 6 or more had more thafo&d4ncreased risk of ever smoking.

Variable definitions

Ever smokingwas defined by a positive respots® t he questi on AHave you s
entire |life?0 100 cigarettes = 5 packs of ~cigar

Currentsmokerwas defined by a positive response to thg
your ent i rreeslpiofnes?ed0 oafndieaver y day 0 Dmyoundévssmoke cigdrettgsseoe
day, some days, or not at all ?2¢d
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Ageadjusted prevalence (%) and multivariabldjusted relative odds of smoking (ever)
by eight categories of adverse childhood experiences (ACES) during the firstdi® f life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 55.0 (2.1) 2.18 (1.79, 2.65)
No 6244 36.1 (0.9)

Sexual abuse Yes 1024 545 (2.7) 2.12(1.71, 2.63)
No 6447 37.5(0.9)

Verbal aluse Yes 2329 48.8 (1.5) 1.83 (1.57, 2.14)
No 5142 34.9 (0.9)

Household mental illness Yes 1510 46.1 (1.7) 1.63 (1.36, 1.95)
No 5961 37.1(0.9)

Household substance abuse Yes 2228 50.0 (1.5) 1.94 (1.66, 2.27)
No 5243 34.5 (0.9)

Parents separatefidivorced Yes 1648 51.7 (1.6) 1.92 (1.62, 2.29)
No 5823 34.9 (0.9)

Witnessed domestic violence Yes 1103 52.6 (2.1) 1.83 (1.49, 2.25)
No 6368 37.0 (0.9)

Incarcerated household member Yes 360 54.5 (3.2) 1.89 (1.33, 2.70)
No 7111 38.1(0.8)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
smoking (ever) by ACE score
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Ageadjusted prevalence (%) and multivariabledjusted relative odds of smoking (current)
by eight categories of agerse childhood experiences (ACEs) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 22.5(1.8) 1.86 (1.47, 2.35)
No 6244 12.2 (0.7)

Sexual abuse Yes 1024 18.9(1.9) 1.71 (1.32, 2.20)
No 6447 13.3(0.7)

Verbal abuse Yes 2329 17.7 (1.2) 1.69 (1.37, 2.10)
No 5142 12.1 (0.7)

Household mental illness Yes 1510 17.1 (1.3) 1.57 (1.23, 2.00)
No 5961 13.0 (0.7)

Household substance abuse Yes 2228 18.7 (1.2) 1.82 (1.47, 2.24)
No 5243 11.7 (0.7)

Parents separated / divorced Yes 1648 19.1 (1.2) 1.52 (1.22, 1.90)
No 5823 12.0 (0.7)

Witnessed domestic violence Yes 1103 20.4 (1.6) 1.63 (1.27, 2.08)
No 6368 12.7 (0.7)

Incarcerated household member Yes 360 22.7 (2.6) 1.62 (1.11, 2.37)
No 7111 13.1 (6.2)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
smoking (current) by ACE score
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of smoking (ever) by eight categories of adverse childhood
experiences (ACESs) during the first 18 years of life, Wagton BRFSS, 2009

Prevalence of Smoking (current)

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 40.4 (0.8) 39.5(0.8)

Physical abuse Yes 1227 55.7 (2.1) 55.0 (2.1) 2.18 (1.792.65)
No 6244 37.2 (0.8) 36.1 (0.9) 1.00 (referent)

Sexual abuse Yes 1024 55.1 (2.2) 545 (2.7) 2.12 (1.71, 2.63)
No 6447 38.3(0.8) 37.5(0.9) 1.00

Verbal abuse Yes 2329 48.5 (1.5) 48.8 (1.5) 1.83 (1.57, 2.14)
No 5142 36.4 (0.9) 34.9 (0.9) 1.00

Household mental illness Yes 1510 46.1 (1.8) 46.1 (1.7) 1.63 (1.36, 1.95)
No 5961 38.7 (0.9) 37.1(0.9) 1.00

Household substance abuse Yes 2228 50.2 (1.5) 50.0 (1.5) 1.94 (1.66, 2.27)
No 5243 36.0 (0.9) 34.5 (0.9) 1.00

Parents separated / divorced Yes 1648 50.7 (1.7) 51.7 (1.6) 1.92 (1.62, 2.29)
No 5823 37.0 (0.9) 34.9 (0.9) 1.00

Witnessed domestic violence Yes 1103 52.0 (2.2) 52.6 (2.1) 1.83 (1.49, 2.25)
No 6368 38.2 (0.8) 37.0 (0.9) 1.00

Incarcerated household member Yes 360 54.2 (3.8) 54.5(3.2) 1.89 (1.33, 2.70)
No 7111 39.4 (0.8) 38.1(0.8) 1.00

ACE score

0 3004 33.3(1.2) 30.9 (1.2) 1.00 (referent)

1 1632 36.9 (1.6) 35.4 (1.7) 1.20 (0.99, 1.44)

2 992 41.1 (2.3) 40.8 (2.3) 1.55 (1.23, 1.96)

3 718 46.1 (2.4) 45.6 (2.9 1.86 (1.47, 2.37)

4o0r5 796 53.8 (2.5) 54.0 (2.4) 2.81 (2.21, 3.57)

6,7,8 329 64.3 (4.0) 64.7 (3.7) 4.60 (3.04, 6.96)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.



Crude and agadjusted prevalere (%) and multivariabladjusted relative odds of smoking (current) by eight categories of adverse
childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of Smoking (current)

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (stderr) % (std err) (95% ClI)

Overall 7471 13.8 (0.6) 14.1 (0.6)

Physical abuse Yes 1227 23.0 (1.7) 22.5(1.8) 1.86 (1.47, 2.35)
No 6244 11.9 (0.6) 12.2 (0.7) 1.00 (referent)

Sexual abuse Yes 1024 19.0 (1.6) 18.9 (1.9) 1.71 (1.32, 2.20)
No 6447 13.1 (0.6) 13.3 (0.7) 1.00

Verbal abuse Yes 2329 18.2 (1.2) 17.7 (1.2) 1.69 (1.37, 2.10)
No 5142 11.7 (0.7) 12.1 (0.7) 1.00

Household mental illness Yes 1510 18.1 (1.4) 17.1 (1.3) 1.57 (1.23, 2.00)
No 5961 12.5(0.6) 13.0 (0.7) 1.00

Household substance abuse Yes 2228 19.3(1.2) 18.7 (1.2) 1.82 (1.47, 2.24)
No 5243 11.3 (0.7) 11.7 (0.7) 1.00

Parents separated / divorced Yes 1648 20.1 (1.4) 19.1 (1.2) 1.52 (1.22, 1.90)
No 5823 11.7 (0.6) 12.0 (0.7) 1.00

Witnessed domestic violence Yes 1103 21.2 (1.7) 20.4 (1.6) 1.63 (1.27, 2.08)
No 6368 12.5 (0.6) 12.7 (0.7) 1.00

Incarcerated household member Yes 360 27.7 (3.6) 22.7 (2.6) 1.62 (1.11, 2.37)
No 7111 12.8 (0.6) 13.1 (6.2) 1.00

ACE score

0 3004 9.9 (0.8) 10.4 (0.9) 1.00 (referent)

1 1632 12.7 (1.3) 13.2 (1.4) 1.23 (0.91, 1.66)

2 992 11.5 (1.5) 11.1 (1.5) 1.09 (0.76, 1.56)

3 718 16.3 (1.9) 16.3 (2.0) 1.66 (1.17, 2.37)

4o0r5 796 22.0 (2.0) 20.8 (1.9) 2.37 (1.73, 3.23)

6,7,8 329 30.1 (3.7) 28.5(3.5) 2.96 (1.99, 4.42)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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ACEs and Drinking Behavior: Washington BRFSS, 2009

Drinking alcohol has immediate effects that can increase the afskmany harmful health
conditions Excessive alcohol useither in the form of heavy drinking (drinking more than two drinks per
day on average for men or more than one drink per day on average for women), or binge drinking
(drinking 5 or more drinks durg a single occasion for men or 4 or more drinks during a single occasion
for women), can lead to increased risk of health problems such as liver disease or unintentional injuries
[1]. In fact,excessive alcohol use the 3rd leading lifestyleclated case of death for people in the
United States each year [1].

Overall, the agadjusted prevalence of heavy drinking was 5.4% (std err, 0.4) and 16.3% (std err, 0.7) for
binge drinking among Washington adults. The relative frequency of heavy drinking weaseut for

many, although not all, of the component ACEs. A modest increase in heavy drinking was observed
across the ACE score, such that persons with 6 or more ACEs hadf@dvicreased risk of being a
heavy drinker compared to adults reporting z&€GEEs (aOR=2.25; 95%CI=1.21, 4.17). Similar results
were observed for binge drinking with an increased risk of binge drinking associated with each of the
component ACEs as well as across the ACE score.

Variable definitions

Heavy drinking was defined akaving more than two drinks per day for adult men and having more than one
per day for adult women.

Binge drinking was defined as having five or more drinks on one occasion for men and having four or more
on one occasion for women.

Referenes

1. CDC. Alcohol Fact Sheet. Available at www.cdc.gov/alcohol.



Ageadjusted prevalence (%) and multivariabledjusted relative odds of heavy drinking
by eight categories of adverse #tihood experiences (ACEs) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 6.7 (1.0) 1.37 (0.95, 1.98)
No 6244 5.0 (0.4)

Sexual abuse Yes 1024 7.5 (1.3) 1.51(1.03, 2.21)
No 6447 5.0 (0.4)

Verbal abuse Yes 2329 6.6 (0.8) 1.45 (1.07, 1.95)
No 5142 4.7 (0.4)

Household mental iliness Yes 1510 6.3 (0.8) 1.15 (0.80, 1.64)
No 5961 5.0 (0.4)

Household substance abuse Yes 2228 7.6 (0.8) 1.72 (1.27, 2.33)
No 5243 4.3 (0.4)

Parents separated / divorced Yes 1648 5.3(0.7) 0.93 (0.65, 1.33)
No 5823 5.4 (0.5)

Witnessed domestic violence Yes 1103 7.7 (1.1) 1.66 (1.15, 2.39)
No 6368 4.9 (0.4)

Incarcerated household member Yes 360 8.1(1.8) 1.60 (0.892.87)
No 7111 5.2 (0.4)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
heavy drinking by ACE score
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Ageadjusted prevalence (%) and multivariabkedjusted relative odds of binge drinking
by eight categories of advee childhood experiences (ACES) during the first 18 years of life

Ageadjusted Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 21.6 (1.9) 1.65 (1.26, 2.15)
No 6244 15.0 (0.7)

Sexual abuse Yes 1024 18.0 (23) 1.38 (1.01, 1.88)
No 6447 16.2 (0.7)

Verbal abuse Yes 2329 21.2 (1.3) 1.63 (1.31, 2.03)
No 5142 13.5 (0.8)

Household mental illness Yes 1510 17.7 (1.4) 1.21 (0.93, 1.56)
No 5961 15.7 (0.8)

Household substance abuse Yes 2228 19.9 (1.3) 1.63 (.31, 2.02)
No 5243 14.4 (0.8)

Parents separated / divorced Yes 1648 17.5 (1.3) 1.34 (1.05, 1.71)
No 5823 15.6 (0.9)

Witnessed domestic violence Yes 1103 19.4 (1.8) 1.46 (1.10, 1.94)
No 6368 15.5 (0.8)

Incarcerated household member Yes 360 16.9 (2.4) 1.50 (0.96, 2.344)
No 7111 16.3 (0.7)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
binge drinking by ACE score
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of heavy drinking by eight categories of adversi#dhood
experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of Heavy Drinking

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 5.5(0.4) 5.4 (0.4)

Physical abuse Yes 1227 6.9 (1.1) 6.7 (1.0) 1.37 (0.95, 1.98)
No 6244 5.2 (0.4) 5.0 (0.4) 1.00 (referent)

Sexual abuse Yes 1024 8.0 (1.1) 7.5(1.3) 1.51 (1.03, 2.21)
No 6447 5.1(0.4) 5.0 (0.4) 1.00

Verbal abuse Yes 2329 7.9 (0.8) 6.6 (0.8) 1.45 (1.07, 1.95)
No 5142 4.8 (0.4) 4.7 (0.4) 1.00

Household mental iliness Yes 1510 6.5 (0.9) 6.3 (0.8) 1.15(0.80, 1.64)
No 5961 5.2 (0.4) 5.0 (0.4) 1.00

Household substance abuse Yes 2228 7.7 (0.8) 7.6 (0.8) 1.72 (1.27, 2.33)
No 5243 4.5 (0.4) 4.3(0.4) 1.00

Parents separated / divorced Yes 1648 5.3(0.7) 5.3(0.7) 0.93 (0.65, 1.33)
No 5823 5.5(0.4) 5.4 (0.5) 1.00

Witnessed domestic violence Yes 1103 7.9 (1.2 7.7 (1.1) 1.66 (1.15, 2.39)
No 6368 5.1(0.4) 4.9 (0.4) 1.00

Incarcerated househdlmember Yes 360 7.5 (1.9 8.1 (1.8) 1.60 (0.89, 2.87)
No 7111 5.4 (0.4) 5.2 (0.4) 1.00

ACE score

0 3004 4.3 (0.5) 4.1 (0.5) 1.00 (referent)

1 1632 5.0 (0.8) 4.9 (0.8) 1.14 (0.77,1.70)

2 992 6.4 (1.1) 6.3 (1.1) 1.43 (0.90, 2.26)

3 718 6.6 (1.3) 6.5 (1.4) 1.56 (0.97, 2.50)

4o0r5 796 6.6 (1.2) 6.2 (1.1) 1.52 (0.95, 2.45)

6,7,8 329 9.1(2.3) 8.4 (2.0) 2.25(1.21, 4.17)

p-for-trend = 0.003

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and agradjusted prevalence (%) and multivariabldjusted relative odds of binge drinking by eight categories of adverse childhood
experiences (ACESs) during the first 18 years of life, Washington, 2009

Prevalence of Binge Drinking

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 15.7 (0.7) 16.3 (0.7)

Physical abuse Yes 1227 22.1(1.9) 21.6 (1.9) 1.65 (1.26, 2.15)
No 6244 14.3 (0.7) 15.0 (0.7) 1.00 (referent)

Sexual abuse Yes 1024 16.1 (1.9) 18.0 (2.3) 1.38 (1.01, 1.88)
No 6447 15.6 (0.7) 16.2 (0.7) 1.00

Verbal abuse Yes 2329 21.7 (1.4) 21.2 (1.3) 1.63 (1.31, 2.03)
No 5142 12.7 (0.7) 13.5 (0.8) 1.00

Household mental illness Yes 1510 19.3 (1.6) 17.7 (1.4) 1.21 (0.93, 1.56)
No 59%1 14.6 (0.7) 15.7 (0.8) 1.00

Household substance abuse Yes 2228 20.3(1.4) 19.9 (1.3) 1.63 (1.31, 2.02)
No 5243 13.5(0.8) 14.4 (0.8) 1.00

Parents separated / divorced Yes 1648 19.2 (1.5) 17.5(1.3) 1.34 (1.05, 1.71)
No 5823 14.5 (0.7) 15.6 (0.9) 1.00

Witnessed domestic violence Yes 1103 20.6 (2.0) 19.4 (1.8) 1.46 (1.10, 1.94)
No 6368 14.8 (0.7) 15.5 (0.8) 1.00

Incarcerated household member Yes 360 22.5(3.5) 16.9 (2.4) 1.50 (0.96, 2.344)
No 7111 15.2 (0.7) 16.3 (0.7) 1.00

ACE score

0 3004 11.2 (0.9) 12.3(1.1) 1.00 (referent)

1 1632 15.1 (1.4) 16.1 (1.6) 1.47 (1.10, 1.96)

2 992 19.1 (2.1) 18.7 (2.0) 1.79 (1.28, 2.51)

3 718 17.6 (2.0) 179 (2.2) 1.69 (1.19, 2.39)

4o0r5 796 20.6 (2.1) 19.3 (1.9) 2.02 (1.43, 2.84)

6,7,8 329 26.0 (4.3) 21.8(3.3) 2.61(1.59, 4.29)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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ACEs and Drug Use: Washington BRFSS, 2009

Marijuana is the most commonly abused illicit drug in the US [lipldgicially, when smoked,

mari juanads a c t-9tetrahydrocagnakendl i(TéH@)t rapidlyd padses &rom lungs into the
blood stream and thereby into the brain and other organs to produce its many effects including distorted
perceptions, impairedoordination, as well as problems with thought processes and memory [1]. Studies
have shown an association between chronic marijuna use and anxiety, depression, suicidal ideation and
schizophrenia [1]. In addition, some studies have shown early age audesto be a marker of
vulnerability to later problems [1].

Overall, four in ten (44.6% [std err, 0.9]), adults reported lifetime marijuana use. The relative frequency
of marijuana use was increasedbf for each of the component ACEs and a strong,agtadlationship

was observed across the ACE score such that persons with 6 or more ACEsfbltiacéeased risk of

using marijuana compared to adults reporting zero ACEs (aOR=6.46; 95%CI|=4.33, 9.64). Similar results
were observed for initiation of m@rana use before age 18 years. Compared to adults with an ACE score
of zero, the relative risk of early marijuana use was 1.37 for those with 1 ACE, 2.28 for 2 ACEs, 3.32 for
3 ACEs, 3.74 for 4 or 5 ACEs, and 5.64 for 6 or more ACHsi(jrend < 0.001).

Variable definitions

Lifetime marijuanausewas defined as a positive response ?tfo
YES, how ol d were you the first time you smoked

Childhood initiation of marijuana use was defined by a respse of an age < 18 years to the quesfiohla v e
ever smoked marijjuafa | f YES, how ol d were you the first t

References

1. National Insititute on Drug Abuse (NIDA). NIDA InfoFacts: Marijuana. Available at www.nida.nih.gov.
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Ageadjusted prevalence (%) and multivariabkdjusted relative oddf lifetime marijuana use
by eight categories of adverse childhood experiersc(ACES) during the first 18 years of life

Ageadjusted

Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 59.7 (2.0) 2.32(1.91, 2.883)
No 6244 41.0 (1.0)

Sexual abuse Yes 1024 58.3 (2.5) 2.17 (1.77, 2.65)
No 6447 42.6 (0.9)

Verbal abuse Yes 2329 55.7 (1.4) 2.23(1.91, 2.61)
No 5142 38.3(1.1)

Household mental iliness Yes 1510 55.8 (1.6) 1.92 (1.60, 2.30)
No 5961 40.6 (1.0)

Household substancebase Yes 2228 56.6 (1.5) 2.35(2.01, 2.76)
No 5243 38.1(1.1)

Parents separated / divorced Yes 1648 55.8 (1.5) 2.15(1.81, 2.55)
No 5823 39.6 (1.0)

Witnessed domestic violence Yes 1103 57.4 (2.0) 2.00 (1.62, 2.45)
No 6368 41.8 (1.0)

Incarceratel household member Yes 360 59.3 (2.8) 2.16 (1.51, 3.08)
No 7111 43.2 (0.9)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:

lifetime marijuana use by ACE score
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Crude and ageadjusted prevalence (%) and multivariabkdjusted relative odds of lifetime marijuana use by eight categories of adverse
childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of Lifetime Marijuana Use

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 44.6 (0.8) 44.6 (0.9)

Physical abuse Yes 1227 62.4 (2.0) 59.7 (2.0) 2.32 (1.91, 2.883)
No 6244 407 (0.9) 41.0 (1.0) 1.00 (referent)

Sexual abuse Yes 1024 60.0 (2.1) 58.3 (2.5) 2.17 (1.77, 2.65)
No 6447 42.3 (0.9) 42.6 (0.9) 1.00

Verbal abuse Yes 2329 58.9 (1.5) 55.7 (1.4) 2.23 (1.91, 2.61)
No 5142 37.0 (1.0) 38.3(1.1) 1.00

Household mental itless Yes 1510 58.9 (1.8) 55.8 (1.6) 1.92 (1.60, 2.30)
No 5961 40.0 (0.9) 40.6 (1.0) 1.00

Household substance abuse Yes 2228 59.7 (1.5) 56.6 (1.5) 2.35 (2.01, 2.76)
No 5243 37.2 (1.0) 38.1(1.1) 1.00

Parents separated / divorced Yes 1648 58.3 (1.7) 55.8 (1.5) 2.15(1.81, 2.55)
No 5823 39.7 (0.9) 39.6 (1.0) 1.00

Witnessed domestic violence Yes 1103 60.4 (2.1) 57.4 (2.0) 2.00 (1.62, 2.45)
No 6368 41.5 (0.9) 41.8 (1.0) 1.00

Incarcerated household member Yes 360 63.1 (3.6) 59.3 (2.8) 2.16 (1.51, 38)
No 7111 43.2 (0.9) 43.2 (0.9) 1.00

ACE score

0 3004 29.1 (1.3) 30.7 (1.5) 1.00 (referent)

1 1632 39.4 (1.7) 39.3(1.8) 1.54 (1.27,1.87)

2 992 53.2 (2.3) 50.9 (2.2) 2.63 (2.09, 3.12)

3 718 59.7 (2.4) 56.4 (2.5) 3.40 (2.65, 4.37)

4o0r5 796 63.1 (2.5) 59.7 (2.4) 3.77 (2.89, 4.91)

6,7,8 329 71.5 (3.4) 64.8 (3.0) 6.46 (4.33, 9.64)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Ageadjusted prevalence (%) and multivariabidjusted relativeoddsof childhood marijuana use
by eight categories of adverse childhood experiersc(ACES) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 39.5(2.0) 2.17 (1.752.68)
No 6244 24.0 (0.9)

Sexual abuse Yes 1024 36.9 (2.4) 2.02 (1.60, 2.54)
No 6447 25.5(0.9)

Verbal abuse Yes 2329 34.9 (1.4) 1.97 (1.65, 2.36)
No 5142 22.4 (1.0)

Household mental iliness Yes 1510 34.7 (1.6) 1.72 (1.40, 2.11)
No 5961 24.2(0.9)

Household substance abuse Yes 2228 38.4(15) 2.62(2.19, 3.15)
No 5243 20.7 (0.9)

Parents separated / divorced Yes 1648 39.2(15) 2.46(2.04,2.97)
No 5823 21.6 (0.9)

Witnessed domestic violence Yes 1103 38.3(2.0) 1.93 (1.54, 2.41)
No 6368 24.5 (0.9)

Incarcerated household member Yes 360 43.6 (2.9) 2.08 (1.44, 3.01)
No 7111 25.7 (0.9)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
childhood marijuana use by ACE score
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Crude and agadjusted prevédence (%) and multivariabladjusted relative odds of childhood marijuana use by eight categories of adverse
childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of Childhood Marijuana Use

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 26.0 (0.8) 27.1(0.8)

Physical abuse Yes 1227 41.1 (2.0) 39.5 (2.0) 2.17 (1.75, 2.68)
No 6244 22.7 (0.8) 24.0 (0.9) 1.00 (referent)

Sexual abuse Yes 1024 37.3(2.1) 36.9 (2.4) 2.02 (1.60, 2.54)
No 6447 24.3 (0.9) 25.5 (0.9) 1.00

Verbal abuse Yes 2329 36.5(1.5) 34.9 (1.4) 1.97 (1.65, 2.36)
No 5142 20.4 (0.9) 22.4 (1.0) 1.00

Household mental illness Yes 1510 37.1(1.8) 34.7 (1.6) 1.72 (1.40, 2.11)
No 5961 22.4 (0.9) 24.2 (0.9) 1.00

Household substance abuse Yes 2228 40.2 (1.5) 38.4 (1.5) 2.62 (2.19, 3.15)
No 5243 19.0 (0.9) 20.7 (0.9) 1.00

Parents separated / divorced Yes 1648 42.2 (1.8) 39.2 (1.5) 2.46 (2.04, 2.97)
No 5823 20.2 (0.8) 21.6(0.9) 1.00

Witnessed domestic violence Yes 1103 40.4 (2.1) 38.3(2.0) 1.93 (1.54, 2.41)
No 6368 23.1(0.8) 24.5 (0.9) 1.00

Incarcerated household member Yes 360 48.1 (3.8) 43.6 (2.9) 2.08 (1.44, 3.01)
No 7111 24.3 (0.8) 25.7 (0.9) 1.00

ACEscore

0 3004 14.1 (1.1) 16.2 (1.3) 1.00 (referent)

1 1632 19.9 (1.5) 21.1 (1.6) 1.37 (1.05, 1.79)

2 992 29.9 (2.4) 29.4 (2.1) 2.28 (1.71, 3.04)

3 718 38.1(2.4) 37.4 (2.5) 3.32 (2.49, 4.43)

4o0r5 796 42.8 (2.5) 39.6 (2.3) 3.74 (2.79, 5.00)

6,7,8 329 54.8 (4.1) 46.8 (3.2) 5.64 (3.72, 8.55)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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ACEs and High Risk for HIV

More than 25 years into the AIDS epidemic, HIV infection continues to ex&emendous toll in the
United States [1]. At the end of 2006, an estimated 1.1 million persons in the United States were living
with diagnosed or undiagnosed HIV/AIDS [2]. In 2007, 42,655 new cases of HIV/AIDS in adults,
adolescents, and children werniaghosed in the 33 states with let@ym, confidential nambased HIV
reporting [3]. The behavioral mechanisms by which HIV is transmitted are widely known, and several
(i.e., sexual promiscuity and parenteral drug use) are strongly associated with ACs. lfasis of this
evidence, a recent note [4] highlights the importance of considering ACEs as a risk factor for risk factor
for transmission of HIV.

In Washington, an estimated 4.6% (std err, 0.5) of adults reported being at high risk for HIV. Mtmlerate
strong relationships were observed between each of the component ACEs and high risk behavior for HIV,
with odds ratios ranging from 1.68 (for persons exposed to household mental iliness) to 3.69 (for persons
exposed to sexual abuse). Strong, gradedioglships were also observed between high risk behavior for
HIV and the ACE score with odds ratios of 1.63 (95%CI: 0.69, 3.84) for 1 ACE, 3.94 (1.69, 9.18) for 2
ACEs, 2.98 (1.30, 6.87) for 3 ACEs, 4.42 (2.01, 9.71) for 4 or 5 ACEs and 6.58 (2.81, fb5.82)r

more ACEs compared to persons with an ACE score of zero.

Variable definition

High RiskforHIV was defined by a pos.i Pleagedell meisapywithe follawimg] t |
situations apply to you. You do not need to tell mechtdne.

e You have used intravenous drugs in the past year.

* You have been treated for a sexually transmitted or venereal disease in the past year.

e You have given or received money or drugs in exchange for sex in the past year.

e Youhad anal sex withoutaadro m i n t he past year. 0
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Ageadjusted prevalence (%) and ntivariable-adjusted relative odds of being high risk for HIV
by eight categories of adverse childhood experiences (ACES) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 7.5 (1.3) 1.90 (1.19, 3.04)
No 6244 3.9 (0.5)

Sexual abuse Yes 1024 10.8(2.1) 3.69 (2.20, 6.21)
No 6447 3.8 (0.5)

Verbal abuse Yes 2329 6.5 (0.9) 1.89 (1.19, 3.01)
No 5142 3.5(0.5)

Household mental iliness Yes 1510 6.6 (10) 1.68 (1.01, 2.79)
No 5961 3.9 (0.5)

Household substance abuse Yes 2228 7.2 (1.0) 2.40 (1.50, 3.83)
No 5243 3.3(0.5)

Parents separated / divorced Yes 1648 6.8 (1.0) 2.07 (1.31, 3.27)
No 5823 3.6 (0.5)

Witnessed domestic violence Yes 1103 7.7 (1.3) 2.19 (1.35, 3.55)
No 6368 3.9 (0.5)

Incarcerated household member Yes 360 9.4 (2.1) 3.03 (1.69, 5.45)
No 7111 4.1 (0.5)

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and ageadjusted prevalence (%) and multivariabkdjusted relative odds of high risk for HIV by eight categories of adverse childhood
experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence ohigh risk for HIV

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 4.4 (0.5) 4.6 (0.5)

Physical abuse Yes 1227 7.3 (1.3) 7.5 (1.3) 1.90 (1.19, 3.04)
No 6244 3.7 (0.5) 3.9 (0.5) 1.00 (referent)

Sexual abuse Yes 1024 9.2 (1.6) 10.8 (2.1) 3.69 (2.20, 6.21)
No 6447 3.7 (0.5) 3.8 (0.5) 1.00

Verbal abuse Yes 2329 6.3 (0.9) 6.5 (0.9) 1.89 (1.19, 3.01)
No 5142 3.3(0.5) 3.5(0.5) 1.00

Household mental illnes Yes 1510 6.5 (1.0) 6.6 (1.0) 1.68 (1.01, 2.79)
No 5961 3.7 (0.5) 3.9 (0.5) 1.00

Household substance abuse Yes 2228 6.8 (0.9) 7.2 (1.0) 2.40 (1.50, 3.83)
No 5243 3.1(0.5) 3.3(0.5) 1.00

Parents separated / divorced Yes 1648 7.3 (11) 6.8 (1.0) 2.07 (1.31, 3.27)
No 5823 3.3(0.5) 3.6 (0.5) 1.00

Witnessed domestic violence Yes 1103 7.8 (1.3) 7.7 (1.3) 2.19 (1.35, 3.55)
No 6368 3.7 (0.5) 3.9 (0.5) 1.00

Incarcerated household member Yes 360 11.2 (2.5) 9.4 (2.1) 3.03 (1.69, 5.45)
No 7111 3.8 (0.5) 4.1 (0.5) 1.00

ACE score

0 3004 1.8 (0.5) 2.0 (0.6) 1.00 (referent)

1 1632 3.4 (0.9) 3.7 (1.0) 1.63 (0.69, 3.84)

2 992 5.9 (1.6) 6.0 (1.5) 3.94 (1.69, 9.18)

3 718 4.6 (1.1) 5.1(1.3) 2.98 (1.30, 6.87)

4o0r5 796 7.4 (1.6) 7.3 (1.5) 4.42 (2.01, 9.71)

6,7,8 329 11.1 (2.6) 10.2 (2.4) 6.58 (2.81, 15.32)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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ACEs, Cardiovascular Disese and Related Risk Factors

Heart disease is the leading cause of death for both men and women in the United States. In 2006, one in
four deaths were caused by heart disease, resulting in a total of 631,636 heart disease deaths [1]. Nine out
of 10 heartdisease patients have at least one risk factor, namely high cholesterol, high blood pressure,
diabetes, or cigarette smoking [1].

Data from the ACE Study demonstrated a desponse relation of ACEs to ischemic heart disease and a
relation between mosbmponent ACEs and heart disease [2]. The report also highlighted the importance
of psychological factors as potential mediators in the relation of ACEs to the risk of ischemic heart
disease.

In Washington, nearly a third of adults reported high bloodesteiol (HBC), half reported high blood
pressure (HBP), about 7% reported diabetes, 27% reported obesity and nearly one in twenty reported a
history of heart disease or stroke. Modest associations were observed between some component ACEs
and HBC, HBP, dibetes as well as obesity. Only persons with high ACE scef@swere observed to

have an increased likelihood for HBC (compared to those with an ACE score of zero). Similarly for HBP,
modest relationships with the ACE score were observed for persongdwith5 ACEs (aOR=1.48;
95%Cl=1.17, 1.88) o¥6 ACEs (aOR=1.64; 95%CI=1.10, 2.46).

Variable definitions

History of cardiovascular diseasevas def i ned by a positive respons
health professional ever told ythat you had any of the following:

e a heart attack, also called a myocardial infarction?

e angina or coronary heart disease?

e astroke?

High blood cholesterolwas def i ned by a positive response to
nurseoot her health professional that your blood <ch

High blood pressurewas defi ned by a positive response to t
nurse or other health professi onal regored hypesgtemsion dnky v €
during pregnancy were considered to be normotensive.

Diabeteswas defined by a positive response to the qu
health professional that ytedudiabbteswry daringgpltegnaneysveré considen
to be normoglycemic.

Obesity was defined by a body mass inde80 kg/nf based on seifeported height and weight.
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Crude and agadjusted prevalence (%) and multivariabledjusted relative odds of being told that you have high blood cholesterol by eight
categories of adverse childhood experiences (ACESs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of high blood cholesterol

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (¢d err) % (std err) (95% ClI)

Overall 7471 37.8(0.8) 32.1(0.8)

Physical abuse Yes 1227 40.1 (2.0) 35.4 (2.0) 1.27 (1.05, 1.53)
No 6244 37.4 (0.8) 31.4 (0.9) 1.00 (referent)

Sexual abuse Yes 1024 37.3(21) 32.7 (2.5) 1.02 (0.83, 1.24)
No 6447 37.9 (0.8) 32.1 (0.9) 1.00

Verbal abuse Yes 2329 36.3 (1.4) 32.1(1.3) 1.09 (0.94, 1.27)
No 5142 38.5(0.9) 32.2(1.0) 1.00

Household mental illness Yes 1510 34.6 (1.7) 33.0(1.8) 1.08 (0.91, 1.29)
No 5961 38.7 (0.9) 31.7 (0.9) 1.00

Household substance abuse Yes 2228 36.9 (1.4) 33.9(1.5) 1.06 (0.92, 1.23)
No 5243 38.2 (0.9) 31.4 (0.9) 1.00

Parents separated / divorced Yes 1648 36.2 (1.7) 34.6 (1.5) 1.11 (0.93, 1.32)
No 5823 38.3(0.9) 31.1(1.0) 1.00

Witnessed domestic violence Yes 1103 38.6 (2.2) 36.6 (2.0) 1.23 (1.01, 1.50)
No 6368 37.7 (0.8) 31.1 (0.9) 1.00

Incarcerated household member Yes 360 35.0 (4.2) 37.6 (3.5) 1.23 (0.83, 1.83)
No 7111 38.0 (0.8) 31.2 (0.7) 1.00

ACE score

0 3004 39.1(1.2) 31.5(1.3) 1.00 (referent)

1 1632 38.5(1.6) 31.3(1.6) 0.94 (0.78, 1.12)

2 992 35.3(2.1) 31.1(1.9) 0.99 (0.79, 1.23)

3 718 36.2 (2.3) 33.6 (3.5) 1.01 (0.79, 1.27)

4o0r5 796 36.4 (2.3) 32.8 (2.2) 1.09 (0.87, 1.38)

6,7,8 329 39.1 (4.5) 39.2 (3.7) 1.61(1.09, 2.37)

p-for-trend = 0.056

Note: Model adjusted for age, sex, race/ethnicity, education, income.



Crude and agadjusted prevalence (%) and multivariabbdjusted relative odds of being told that you have high lold pressure by eight
categories of adverse childhood experiences (ACESs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of high blood pressure

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 27.5 (0.6) 26.1 (0.6)

Physical abuse Yes 1227 30.6 (1.7) 31.1(1.5) 1.47 (1.21,1.77)
No 6244 26.9 (0.7) 25.1 (0.6) 1.00 (referent)

Sexual abuse Yes 1024 27.7 (1.7) 26.5 (1.8) 1.13(0.91, 1.39)
No 6447 27.5(0.7) 26.1(0.6) 1.00

Verbal abuse Yes 2329 26.1(1.1) 27.8 (1.0) 1.18 (1.01, 1.38)
No 5142 28.2 (0.8) 25.5 (0.7) 1.00

Household mental illness Yes 1510 24.7 (1.4) 28.1 (1.3) 1.25(1.04, 1.51)
No 5961 28.4 (0.7) 25.5 (0.7) 1.00

Household substance abuse Yes 2228 26.8 (1.2) 28.1 (1.0) 1.21 (1.04,1.41)
No 5243 27.9 (0.8) 25.3 (0.7) 1.00

Parents separated / divorced Yes 1648 26.7 (1.4) 30.0(1.2) 1.28 (1.07, 1.53)
No 5823 27.8 (0.7) 24.7 (0.7) 1.00

Witnessed domestic violence Yes 1103 28.5 (1.7) 30.9 (1.5) 1.40 (1.15, 1.71)
No 6368 27.4 (0.7) 25.3 (0.6) 1.00

Incarcerated household member Yes 360 23.4 (2.9) 31.1 (2.5) 1.35(0.94, 1.95)
No 7111 27.8 (0.7) 25.7 (0.6) 1.00

ACE score

0 3004 28.9 (1.0) 25.1 (1.0) 1.00 (referent)

1 1632 262 (1.3) 23.6 (1.1) 0.91 (0.75, 1.09)

2 992 26.9 (1.8) 26.7 (1.6) 1.08 (0.85, 1.36)

3 718 26.7 (2.0) 25.9 (1.9) 1.16 (0.90, 1.88)

4o0r5 796 28.5 (2.0) 31.6 (1.8) 1.48 (1.17, 1.88)

6,7,8 329 24.7 (3.2) 33.2(2.9) 1.64 (1.10, 2.46)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and ageadjusted prevalence (%) and multivariabkdjusted relative odds of diabetes mellitus by eight categories of adverse childhood
experiences (ACESs) during thestirl8 years of life, Washington BRFSS, 2009

Prevalence of diabetes mellitus

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 7.6 (0.3) 7.1(0.3)

Physical abuse Yes 1227 8.0 (0.9) 8.1(0.9) 1.16 (0.87, 1.54)
No 6244 7.5 (0.4) 6.9 (0.3) 1.00 (referent)

Sexual abuse Yes 1024 8.7 (1.0) 8.0 (0.9) 1.30 (0.97,1.74)
No 6447 7.5(0.4) 6.9 (0.3) 1.00

Verbal abuse Yes 2329 6.9 (0.5) 7.2 (0.6) 1.15(0.91, 1.44)
No 5142 8.0 (0.4) 7.0 0.4) 1.00

Household mental iliness Yes 1510 6.0 (0.6) 6.9 (0.7) 1.13(0.87, 1.49)
No 5961 8.1(0.4) 7.1(0.4) 1.00

Household substance abuse Yes 2228 7.6 (0.6) 8.1 (0.7) 1.22 (0.97, 1.54)
No 5243 7.6 (0.4) 6.7 (0.4) 1.00

Parents separated / divorced Yes 1648 6.5 (0.6) 7.9 (0.6) 1.01 (0.79, 1.29)
No 5823 8.0 (0.4) 7.0 (0.4) 1.00

Witnessed domestic violence Yes 1103 7.8 (0.9) 8.5(0.9) 1.29 (0.97, 1.71)
No 6368 7.6 (0.4) 6.9 (0.3) 1.00

Incarcerated household member Yes 360 6.8 (1.4) 11.1 (2.0) 1.33 (0.78, 2.28)
No 7111 7.7 (0.3) 6.9 (0.3) 1.00

ACE score

0 3004 7.4 (0.5) 6.1 (0.5) 1.00 (referent)

1 1632 8.5(0.8) 7.5 (0.7) 1.30 (0.99, 1.70)

2 992 8.2 (0.9) 8.0 (0.9) 1.31(0.94, 1.81)

3 718 7.7 (1.2) 7.5(1.2) 1.47 0.98, 2.19)

4o0r5 796 6.7 (0.9) 7.9 (1.1) 1.37 (0.95, 1.98)

6,7,8 329 6.1 (1.3) 11.7 (2.0) 1.48 (0.88, 2.51)

p-for-trend = 0.017

Note: Model adjusted for age, sex, race/ethnicity, education, income.



Crude and ageadjusted prevalence (%) ahmultivariable-adjusted relative odds of obesity by eight categories of adverse childhood
experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of obesity

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 27.2 (0.7) 27.1 (0.8)

Physical abuse Yes 1227 32.9 (2.0) 32.2 (2.1) 1.33 (1.08, 1.63)
No 6244 26.0 (0.8) 25.9 (0.8) 1.00 (referent)

Sexual abuse Yes 1024 36.5 (2.2) 35.7 (2.7) 1.55 (1.25, 1.93)
No 6447 25.9 (0.8) 25.8 (0.8) 1.00

Verbal abuse Yes 2329 31.2(1.4) 30.7 (1.4) 1.33 (1.13, 1.57)
No 5142 25.2 (0.9) 25.1 (0.9) 1.00

Household mental illness Yes 1510 31.3(1.8) 30.4 (1.7) 1.32 (1.09, 1.60)
No 5961 26.0 (0.8) 25.7 (0.8) 1.00

Housénold substance abuse Yes 2228 30.5(1.4) 30.2 (1.4) 1.24 (1.05, 1.47)
No 5243 25.7 (0.9) 25.7 (0.9) 1.00

Parents separated / divorced Yes 1648 30.1 (1.6) 30.1(1.4) 1.10 (0.91, 1.33)
No 5823 26.3 (0.8) 25.9 (0.9) 1.00

Witnessed domestic violence Yes 1103 33.9(2.2) 33.3(2.1) 1.45 (1.16, 1.80)
No 6368 25.9 (0.8) 25.8 (0.8) 1.00

Incarcerated household member Yes 360 36.4 (3.8) 35.7 (3.0) 1.65 (1.15, 2.37)
No 7111 26.6 (0.7) 26.3 (0.8) 1.00

ACE score

0 3004 24.1 (1.2) 24.2 (1.2) 1.00 (referent)

1 1632 26.4 (1.5) 26.0 (1.7) 1.12 (0.91, 1.38)

2 992 23.8(1.8) 23.3(1.7) 0.88 (0.70, 1.12)

3 718 30.2 (2.3) 30.0 (2.5) 1.29 (1.00, 1.65)

4o0r5 796 34.5 (2.5) 34.5 (2.4) 1.62 (1.25, 2.09)

6,7,8 329 39.0 (4.3) 36.5 (3.8) 1.96 (131, 2.94)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.



Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of a lifetime history of cardiovascular disease by eight
categories ofadverse childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of cardiovascular disease

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 6.3 (03) 5.8 (0.3)

Physical abuse Yes 1227 7.6 (0.8) 8.6 (0.8) 1.72 (1.31, 2.25)
No 6244 6.0 (0.3) 5.3(0.3) 1.00 (referent)

Sexual abuse Yes 1024 8.0 (0.9) 8.0 (0.9) 1.54 (1.13, 2.11)
No 6447 6.0 (0.3) 5.5(0.3) 1.00

Verbal abuse Yes 2329 6.1 (Q5) 7.7 (0.6) 1.62 (1.27, 2.05)
No 5142 6.3 (0.3) 5.3(0.3) 1.00

Household mental iliness Yes 1510 5.3 (0.6) 7.0 (0.7) 1.53 (1.16, 2.03)
No 5961 6.6 (0.3) 5.5(0.3) 1.00

Household substance abuse Yes 2228 5.4 (0.5) 6.6 (0.5) 1.08 (0.85, 1.37)
No 5243 6.6 (0.3) 5.7 (0.3) 1.00

Parents separated / divorced Yes 1648 5.7 (0.6) 7.2 (0.6) 1.32(1.01, 1.71)
No 5823 6.5 (0.3) 5.4 (0.3) 1.00

Witnessed domestic violence Yes 1103 6.0 (0.7) 7.5 (0.8) 1.41 (1.06, 1.87)
No 6368 6.3 (0.3) 5.6 (0.3) 1.00

Incacerated household member Yes 360 3.8(0.9 9.3 (1.6) 1.22 (0.73, 2.03)
No 7111 6.4 (0.3) 5.8 (0.3) 1.00

ACE score

0 3004 6.4 (0.5) 4.9 (0.3) 1.00 (referent)

1 1632 6.6 (0.6) 5.6 (0.5) 1.26 (0.96, 1.66)

2 992 6.0 (0.8) 6.7 (0.8) 1.37(0.97, 1.94)

3 718 4.8 (0.8) 5.6 (0.8) 1.19 (0.80, 1.77)

4o0r5 796 7.7 (1.0) 9.4 (1.1) 2.48 (1.74, 3.54)

6,7,8 329 4.3 (1.0) 8.1 (2.0) 1.79 (1.00, 3.20)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, ineo
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ACEs and Cancer

Although extraordinary progress has been made during the past two decades in developing and using
cancer prevention strategies, early detection interventions, and cancer treatments, cancer remains the
second leading cause of death e tUnited States, claiming the lives of more than half a million
Americans every year [1]The leading cause of cancer death among men and women in the US is lung
cancer followed by prostate cancer for men and breast cancer for women [1]. In additioosttbé

cancer continues to increase. Between 1987 and theZflEL period, the total medical cost of cancer
increased from nearly$25 billion to $48 billion [2].

During 2009, 9.8% (std err, 0.4) of Washington adults reported a history of cancer. Faf ¢heh
component ACE categories, adults reporting exposure to the ACE had a higher cancer prevalence than
those who did not report exposure.

Similar to the findings of ACE Study data for lung cancer [3], a modest relationship was observed
between the AE score and cancer with the strongest association observed among those with a high ACE
score. For example, compared to adults with an ACE score of 0, adults with an ACE score of 3 had 1.5
times the risk of cancer while those with a ACE score of 6 or madarore than a-®ld increased risk

of cancer.

Variable definitions

Historyofcancerd ef i ned by a positive response to the qu
other health professional that you had cancer ?0
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Ageadjusted prevalence (%) and multivariabkdjusted relative odds of a history of cancer (ever)
by eight categories of adverse childhood experiences (ACESs) during the first 18 years of life

Ageadjusted

Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 14.0 (1.4) 1.73(1.31, 2.29)
No 6244 8.9 (0.3)

Sexual abuse Yes 1024 14.8 (2.2) 1.63(1.19, 2.22)
No 6447 9.1 (0.3)

Verbal abuse Yes 2329 10.4 (0.8) 1.32 (1.07, 1.62)
No 5142 9.2 (0.4)

Household mental illness Yes 1510 11.3(1.0) 1.43(1.11, 1.83)
No 5961 9.1 (0.3)

Household substance abuse Yes 2228 12.1 (0.9) 1.46 (1.19, 1.79)
No 5243 8.9 (0.4)

Parents separated / divorced Yes 1648 11.2 (0.9) 1.43 (1.10, 1.86)
No 5823 9.2 (0.4)

Witnessed domestic violence Yes 1103 13.3(1.4) 1.88 (1.39, 2.54)
No 6368 9.1 (0.3)

Incarcerated household member Yes 360 14.0 (2.0) 2.01 (1.00, 4.04)
No 7111 9.5 (0.3)

Note: Model adjusted for age, sex, race/ethnicity, education, ineom

Age-adjusted prevalence and multivariable-adjusted relative odd:
a history of cancer (ever) by ACE score
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Crude and ageadjusted prevalence (%) and multivariabkdjusted relative odds of a history of cancer (ever) by eight categories of adverse
childhood experiences (AGEduring the first 18 years of life, Washington BRFSS, 2009

Prevalence of cancer

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 10.6 (0.4) 9.8 (0.4)

Physical abuse Yes 1227 130 (1.3) 14.0 (1.4) 1.73 (1.31, 2.29)
No 6244 10.1 (0.4) 8.9 (0.3) 1.00 (referent)

Sexual abuse Yes 1024 15.6 (1.5) 14.8 (2.2) 1.63 (1.19, 2.22)
No 6447 10.0 (0.4) 9.1 (0.3) 1.00

Verbal abuse Yes 2329 9.9 (0.8) 10.4 (0.8) 1.32 (1.07, 1.62)
No 5142 11.0 (0.5) 9.2 (0.4) 1.00

Household mental illness Yes 1510 9.7 (1.0) 11.3 (1.0) 1.43(1.11, 1.83)
No 5961 10.9 (0.4) 9.1 (0.3) 1.00

Household substance abuse Yes 2228 10.8 (0.8) 12.1 (0.9) 1.46 (1.19, 1.79)
No 5243 10.5 (0.5) 8.9 (0.4) 1.00

Parents separated / divorced Yes 1648 9.3(0.9) 11.2 (0.9) 1.43 (1.10, 1.86)
No 5823 11.1 (0.4) 9.2 (0.4) 1.00

Witnessed domestic violence Yes 1103 12.1 (1.4) 13.3 (1.4) 1.88 (1.39, 2.54)
No 6368 10.3 (0.4) 9.1 (0.3) 1.00

Incarcerated hosehold member Yes 360 8.5(2.3) 14.0 (2.0) 2.01 (1.00, 4.04)
No 7111 10.8 (0.4) 9.5 (0.3) 1.00

ACE score

0 3004 10.9 (0.6) 8.2 (0.5) 1.00 (referent)

1 1632 10.0 (0.7) 8.6 (0.6) 1.05(0.84, 1.31)

2 992 10.7 (1.1) 11.0 (1.0) 1.44 (1.09, 1.90)

3 718 11.2 (1.4) 11.8 (1.4) 1.58 (1.13, 2..20)

4o0r5 796 9.2 (1.2) 10.3 (1.3) 1.52 (1.09, 2.11)

6,7,8 329 12.5 (2.9) 15.6 (3.0) 3.56 (1.91, 6.65)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, ediaa income.
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ACEs and Asthma

Asthma is a chronic inflammatory disorder of the airways characterized by episodic and reversible airflow
obstruction and airway hyperresponsiveness [1]. Although the pathophysiology of asthma is fairly well
understood, thexact etiology is not. Research by CDC shows that more than 30 million people in the
United States have been diagnosed with asthma at some time, and the number of reported cases has been

on the rise since 1980 [1]. In addition, an estima@00 Americans i¢ each year from asthanalated
causes, and asthma is a contributing factor in another 7000 deaths every year [1].

During 2009, 15.1% (std err, 0.6) of adults reported a lifetime history of asthma and 8.4% (0.5) reported
that they currently had asthmaorFboth measures, asthma prevalence was increased among persons

exposed to ACEs. For current asthma, the risk was increased moreftidn2%CI=1.53, 4.29) for
persons with>6 ACEs compared to those without; a similar result was observed for lifeithena
(aOR=2.72; 95%CI=1.69, 4.37).

Variable definitions

Lifetime history ofasthmad ef i ned by a positive response to th
nur s e, or other health professional that you had

Current asthma defined ly a positive response to the lifetime history question above and the subsequentifoll
qguestion, iDo you stil]l have asthma?ao

References
1. CDC.America Breathing Easie€CDC National Asthma Control Program. Available at www.cdc.gov/asthma
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Ageadjusted prevalence (%) and multivariabkedjusted relative odds of a history of asthma (ever)
by eight categories of adverse childhood experiences (ACES) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 20.7 (1.9) 1.47 (1.13, 1.90)
No 6244 13.9 (0.7)

Sexual abuse Yes 1024 20.9 (2.5) 1.42(1.10,1.84)
No 6447 14.2 (0.7)

Verbal abuse Yes 2329 17.7 (1.2) 1.30 (1.06, 1.6)
No 5142 13.8 (0.7)

Household mental illness Yes 1510 20.5(1.4) 1.70(1.36, 2.13)
No 5961 13.1 (0.7)

Household substance abuse Yes 2228 19.5(1.3) 1.52 (1.24, 1.87)
No 5243 13.0 (0.7)

Parents separated / divorced Yes 1648 17.8 (1.2) 1.19 (094, 1.51)
No 5823 14.3 (0.7)

Witnessed domestic violence Yes 1103 19.6 (1.8) 1.38 (1.05, 1.81)
No 6368 14.2 (0.7)

Incarcerated household member Yes 360 20.2 (2.5) 1.62(1.04,,2.52)
No 7111 14.4 (0.6)

Note: Model adjusted for age, sepace/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
a history of asthma (ever) by ACE score
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Ageadjusted prevalence (%) and multivariabkedjusted relative odds of asthma (current)
by eight categories of adverse childhood experiences (ACES) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 11.5(1.3) 1.55 (1.18, 2.04)
No 6244 7.7 (0.5)

Sexual abuse Yes 1024 12.2(1.3) 1.47(1.12,1.94)
No 6447 7.7 (0.5)

Verbal abuse Yes 2329 10.3(0.9) 1.46 (1.15, 1.85)
No 5142 7.4 (0.5)

Household mental illness Yes 1510 11.8 (1.1) 1.85 (1.42, 2.41)
No 5961 7.1 (0.5)

Household substance abuse Yes 2228 9.9 (0.9) 1.38 (1.09, 1.75)
No 5243 7.7 (0.5)

Parents separated / divorde Yes 1648 11.0 (1.0) 1.37 (1.05, 1.79)
No 5823 7.4 (0.5)

Witnessed domestic violence Yes 1103 9.5 (1.0) 1.19 (0.90, 1.59)
No 6368 8.2 (0.5)

Incarcerated household member Yes 360 10.9 (2.0) 1.52 (0.92, 2.51)
No 7111 8.0 (0.4)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:

asthma (current) by ACE score
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Crude and agadjusted prevalence (%) and multivariabbdjusted relative odds of a history of asthma (ever) by eight categories of adverse
childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of asthma (ever)

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 15.1 (0.6) 15.1 (0.6)

Physical abuse Yes 1227 20.8 (1.9) 20.7 (1.9) 1.47 (1.13, 1.90)
No 6244 13.9 (06) 13.9 (0.7) 1.00 (referent)

Sexual abuse Yes 1024 20.8 (1.9) 20.9 (2.5) 1.42 (1.10, 1.84)
No 6447 14.3 (0.6) 14.2 (0.7) 1.00

Verbal abuse Yes 2329 17.7 (1.2) 17.7 (1.2) 1.30 (1.06, 1.60)
No 5142 13.8 (0.7) 13.8 (0.7) 1.00

Household mental illness Yes 1510 21.4(1.6) 20.5 (1.4) 1.70 (1.36, 2.13)
No 5961 13.2 (0.6) 13.1 (0.7) 1.00

Household substance abuse Yes 2228 19.4 (1.3) 19.5 (1.3) 1.52 (1.24,1.87)
No 5243 13.2 (0.7) 13.0 (0.7) 1.00

Parents separated / divorced Yes 1648 18.0 (1.4) 17.8 (L.2) 1.19 (0.94, 1.51)
No 5823 14.1 (0.7) 14.3 (0.7) 1.00

Witnessed domestic violence Yes 1103 19.9 (1.9) 19.6 (1.8) 1.38 (1.05, 1.81)
No 6368 14.2 (0.6) 14.2 (0.7) 1.00

Incarcerated household member Yes 360 24.6 (3.8) 20.2 (2.5) 1.62 (1.04, ,2.52)
No 7111 14.4 (0.6) 14.4 (0.6) 1.00

ACE score

0 3004 11.8 (0.9) 11.8 (0.9) 1.00 (referent)

1 1632 14.3 (1.1) 14.2 (1.3) 1.29 (0.99, 1.67)

2 992 16.9 (1.8) 16.1 (1.7) 1.29 (0.95, 1.75)

3 718 14.7 (1.8) 15.1 (2.0) 1.21 (0.85,1.71)

4or5 796 19.8 (1.9) 19.8 (1.9) 1.64 (1.21, 2.23)

6,7,8 329 28.3 (4.2) 27.1(3.7) 2.72 (1.69, 4.37)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and ageadjusted prevalence (%) and multivariédadjusted relative odds of current asthma by eight categories of adverse childhood
experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of asthma (current)

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std er) (95% ClI)

Overall 7471 8.5(0.4) 8.4 (0.5)

Physical abuse Yes 1227 11.6 (1.2) 11.5(1.3) 1.55 (1.18, 2.04)
No 6244 7.9 (0.5) 7.7 (0.5) 1.00 (referent)

Sexual abuse Yes 1024 12.9 (1.3) 12.2 (1.3) 1.47 (1.121.94)
No 6447 7.9 (0.5) 7.7 (0.5) 1.00

Verbal abuse Yes 2329 10.4 (0.8) 10.3 (0.9) 1.46 (1.15, 1.85)
No 5142 7.6 (0.5) 7.4 (0.5) 1.00

Household mental illness Yes 1510 12.2 (1.1) 11.8 (1.1) 1.85(1.42, 2.41)
No 5961 7.4 (0.5) 7.1(0.5 1.00

Household substance abuse Yes 2228 10.0 (0.9) 9.9 (0.9) 1.38 (1.09, 1.75)
No 5243 7.8 (0.5) 7.7 (0.5) 1.00

Parents separated / divorced Yes 1648 11.0 (1.1) 11.0 (1.0) 1.37 (1.05, 1.79)
No 5823 7.6 (0.5) 7.4 (0.5) 1.00

Witnessed domestic violence Yes 1103 9.3(1.0) 9.5 (1.0) 1.19 (0.90, 1.59)
No 6368 8.3 (0.5) 8.2 (0.5) 1.00

Incarcerated household member Yes 360 12.4 (2.9) 10.9 (2.0) 1.52 (0.92, 2.51)
No 7111 8.2 (0.4) 8.0 (0.4) 1.00

ACE score

0 3004 6.5 (0.6) 6.4 (0.7) 1.00 (referent)

1 1632 7.8 (0.8) 7.6 (0.9) 1.25(0.91, 1.71)

2 992 9.9 (1.4) 9.4 (1.3) 1.27 (0.89, 1.81)

3 718 8.1(1.3) 8.3 (1.4) 1.18 (0.78, 1.76)

4o0r5 796 11.6 (1.4) 12.0 (1.3) 2.04 (1.43, 2.93)

6,7,8 329 15.2 (3.0) 15.9 (3.0) 2.57 (1.53, 4.29)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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ACEs and Poor Mental Health

Chronic sleep insufficiency is an uneecognized public health problem that has awdaftive effect on
physical and mental health. The National Sleep Foundation reports that most adults9nkeedrs of

sleep each night to feel fully rested [1]. A CDC analysis of 2006 data from the Behavioral Risk Factor
Surveillance System (BRFSS) in fostates showed that an estimated 10.1% of adults reported receiving
insufficient rest or sleep on all days during the preceding 30 days [2]. A recent CDC report examined the
prevalence of insufficient rest or sleep in all 50 states, the District of Caufbi), and three U.S.
territories (Guam, Puerto Rico, and U.S. Virgin Islands) in 2008 and found that 31% of adults reported no
days of insufficient rest or sleep and 11% reported insufficient rest or sleep every day during the
preceding 30 days [3].

Frequent mental distress is a measure of perceived mental health that is believed to be associated with
health behaviors related to chronic disease and disability [4]. In 2008, about one in ten Americans
reported frequent mental distress, defined as exménigrstress, depression, or emotional problems for

14 or more days in the previous 30 days. Theddyl period is often used as a marker for clinical
depression and anxiety disorders.

In addition, we identified persons reporting 14 or more daysook / nrormal activity disruption due to a
mental health condition or emotional problems and persons who have received medical treatment or
pharmacotherapy for a mental health condition or emotional problems. Finally, we examined associations
between ACEs and seléported anxiety and hopelessness.

During 2009, one in ten Washington adults reported insufficient sleep on all days during the 30 days
before the survey. The prevalence of insufficient sleep for the previous 30 days was 6.8% among adults
with zero ACEs8.8% among those with 1 ACE, 9.7% for 2 ACEs, 8.4% for 3 ACEs, 14.9% for 4 or 5
ACEs, and 20.2% for 6 or more ACEs. Adults with 6 or more ACEs &:&® (95% CI: 1.80, 4.67) times

more likely to report insufficient sleep on all days during the prior 3@ dampared to those without
exposure.

One in ten Washington adults reported frequent mental distress, and the prevalence increased in a strong,
graded fashion with increasing ACE score. Compared to adults with an ACE score of zero (frequent
mental distres, 5.8%), the likelihood of frequent mental distress was increased more-fblanf@

adults with an ACE score of 6 or more (aOR=3.33; 95%CI=2.08, 5.33).

Although the prevalence of adults reporting 14 or more days of disrupted work / normal actvityalu
mental health condition was low (2.7%), a strong, graded association was observed with the ACE score
with relative risks of 1.78 (95%CI=0.9, 3.52) for 1 ACE, 2.56 (1.23, 5.32) for 2 ACEs, 3.77 (1.86, 7.61)
for 3 ACEs, 6.16 (3.31, 11.47) for 4 or ©£&s and 7.26 (3.58, 14.73) for 6 or more ACEs.

Slightly more than one in ten adults reported medical treatment or pharmacotherapy for a mental health
condition or emotional problems with increasing prevalence across the ACE score. Nearly 5% of adults

repated anxiety and about 2% reported feelings of hopelessness. While the prevalence of anxiety and
hopelessness were low among adults with low ACE scores, those with ACE scores of 6 or more had odds
ratios of 6.58 (95%CI=3.26, 13.28) and 8.46 (3.80, 18@1larfixiety and hopelessness, respectively.

Variable definitions

1. Insufficient sleep for all days during the 30 day®rior to the survey was defined by a response of 30 days t
guestion, fADuring the past 30 Idayyso,u fdoird anbootu tg ehtg




9C

2. Insufficient sleep for 21 or more days during the 30 dayprior to the survey was defined by a response2df
days to the question, ADuring the past 3detedoaghsstq
sl eep?o0.

3. Frequent mental distresswas defined byl4 or more unhealthy mental daysn response to the following,
ANow thinking about your ment al heal th, which in
manydaysl ur i ng the past 30 days was your mental hea

4. Frequent work/activity disruption due to a mental health conditionwas defined by a response of 14 or mor
days to the question, ADuring t he p aadthcongition a emotsonal
problem keep you from doing your work or other

5. Medical treatment or pharmacotherapy for a mental health conditionwas defined by a positive response tq
the question, A Ar e y o ueatmeankfiom gdoctoe at otleei headth poofessional doeany

of ment al health condition or emotional probl em?
6.Anxietywas defined by a response of #AAlIl of the ti
during the past 30 daysddjou feel nervous would you say all of the time, most of the time, some of the time,
little of the time, or none of the time?o0
7.Hopelessnessvyas defined by a response of AAII of the
often durhg the past 30 days did you feel hopelesguld you say all of the time, most of the time, some of the
ti me, a little of the ti me, or none of the ti me?
References

1. National Sleep Foundation. www.sleepfoundation.org.
2. CDC. Perceived insufficiemést or sleep-four states, 2006MMWR2008;57:2063.
3. CDC. Perceived Insufficient Rest or Sleep Among Adulikited States, 2008AMWR2009;58:11751179.

4. CDC. Measuring Healthy DaysPopulation Assessment of HeaRelated Quality of Life. US Gers for
Disease Control and Prevention, Atlanta, GA, 2000. www.cdc.gov/hrqol/monograph.htm



Ageadjusted prevalence (%) and multivariabldjusted relative odds of insufficient sleep
for all days during the 30 days prior to the survey by eiglategories of
adverse childhood experiences (ACESs) during the first 18 years of life

Multivariable-adjusted

ACE Category Ageadjusted
N OR (95% CI)
% (std err)
Physical abuse Yes 1227 15.0 (1.6) 1.60 (1.20, 2.14)
No 6244 8.4 (0.6)
Sexual abuse Yes 1024 13.4 (1.7) 1.33 (0.96, 1.82)
No 6447 9.1 (0.6)
Verbal abuse Yes 2329 13.4 (1.1) 1.75 (1.36, 2.26)
No 5142 7.7 (0.6)
Household mental illness Yes 1510 12.6 (1.1) 1.54 (1.15, 2.06)
No 5961 8.5 (0.6)
Household substance abuse Yes 2228 12.6 (1.1) 1.52 (1.16, 1.98)
No 5243 8.2 (0.6)
Parents separated / divorced Yes 1648 12.1 (1.1) 1.34 (1.01, 1.78)
No 5823 8.6 (0.6)
Witnessed domestic violence Yes 1103 14.8 (1.5) 1.63 (1.21, 2.18)
No 6368 8.5 (0.6)
Incarcerated houshold member Yes 360 17.2 (2.4) 1.77 (1.12, 2.78)
No 7111 8.9 (0.5)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odds
insufficient sleep for all days during the 30 days prior to the survey
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Ageadjusted prevalence (%) and multivariabidjusted relative oddf insufficient sleep
for 21 or more days during the 30 days prior to the survey by eight categories of
adverse childhood experiences (ACEs) during the first 18 years of life

Multivariable-adjusted

ACE Category Ageadjusted
N OR (95% ClI)
% (std err)
Physical abuse Yes 1227 21.9(1.8) 1.73 (1.35, 2.21)
No 6244 12.5 (0.7)
Sexual abuse Yes 1024 20.0 (2.0) 1.50 (1.14, 1.97)
No 6447 13.3 (0.7)
Verbal abuse Yes 2329 19.5(1.3) 1.81 (1.46, 2.25)
No 5142 11.5 (0.7)
Household mental iliness Yes 1510 19.6 (1.3) 1.71 (1.35, 2.18)
No 5961 12.3 (0.7)
Household substance abuse Yes 2228 17.6 (1.2) 1.37 (1.10, 1.71)
No 5243 12.6 (0.7)
Parents separated / divorced Yes 1648 16.8 (1.3) 1.26 (0.99, 1.60)
No 5823 13.2 (0.7)
Witnessed domestic viehce Yes 1103 20.9 (1.7) 1.57 (1.22, 2.03)
No 6368 12.9 (0.7)
Incarcerated household member Yes 360 22.1(2.7) 1.61 (1.07, 2.42)
No 7111 13.5 (0.7)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
insufficient sleep for 21 or more days during the 30 days prior to
survey by ACE score
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Ageadjusted prevalence (%) and multivariabidjusted relative odds o$14 unhealthy mental days
during the 30 days preceding the survey eight categories of adverse childhood experiences (ACESs)
during thefirst 18 years of life

Multivariable-adjusted

ACE Category Ageadjusted
N OR (95% CI)
% (std err)
Physical abuse Yes 1227 18.4 (1.5) 2.61 (2.02, 3.38)
No 6244 7.8 (0.5)
Sexual abuse Yes 1024 18.6 (2.0) 2.18(1.63, 2.91)
No 6447 8.5 (0.5)
Verbal abuse Yes 2329 14.5(1.1) 2.19 (1.73, 2.79)
No 5142 7.1(0.5)
Household mental iliness Yes 1510 16.8 (1.3) 2.50 (1.94, 3.22)
No 5961 7.4 (0.5)
Household substance abuse Yes 2228 13.0 (1.0) 1.58 (1.24, 2.00)
No 5243 8.1 (0.6)
Parent separated / divorced Yes 1648 11.9 (1.0) 1.07 (0.82, 1.38)
No 5823 9.1 (0.6)
Witnessed domestic violence Yes 1103 15.7 (1.4) 1.89 (1.44, 2.48)
No 6368 8.5 (0.5)
Incarcerated household member Yes 360 17.8 (2.5) 1.57 (1.02, 2.42)
No 7111 9.0 (0.5)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
>/=14 unhealthy mental days by ACE score
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Ageadjusted prevalence (%) and multivariabldjusted relative oddf >14 days missed work
due to mental health condition or emotional problems
by eight categorés of adverse childhood experiers (ACES) during the first 18 years of life

Multivariable-adjusted

ACE Category Ageadjusted
N OR (95% CI)
% (std err)

Physical abuse Yes 1227 5.9 (0.9) 2.62 (1.71, 4.02)
No 6244 2.0 (0.3)

Sexual abuse Yes 1024 75 (1.3) 3.56 (2.22, 5.70)
No 6447 2.0 (0.3)

Verbal abuse Yes 2329 4.8 (0.7) 3.42 (2.26, 5.17)
No 5142 1.6 (0.2)

Household mental iliness Yes 1510 5.6 (0.7) 3.40 (2.07, 5.58)
No 5961 1.7 (0.3)

Household substance abuse Yes 2228 4.1 (0.6) 2.16 (142, 3.28)
No 5243 1.9 (0.3)

Parents separated / divorced Yes 1648 3.5(0.5) 1.17 (0.75, 1.84)
No 5823 2.3(0.3)

Witnessed domestic violence Yes 1103 4.7 (0.8) 1.91 (1.21, 3.00)
No 6368 2.3(0.3)

Incarcerated household member Yes 360 6.6 (1.9 2.71 (1.35,5.42)
No 7111 2.3(0.2)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odds
>/=14 days missed work due to mental health condition or emotio
problem by ACE score
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Ageadjusted prevalence (%) and multivariabkedjusted relative oddof medical treatment or medication
for mental health condition or emotional problem
by eight categories of adverse childhood experiersc(ACES) during the first 18 years of life

Multivariable-adjusted

ACE Category Ageadjusted
N OR (95% CI)
% (std err)

Physical abuse Yes 1227 18.7(1.5) 1.82 (1.43, 2.32)
No 6244 11.0 (0.5)

Sexual abuse Yes 1024 19.6 (1.7)  1.64 (1.30, 2.07)
No 6447 11.4 (0.6)

Verbal abuse Yes 2329 18.0 (1.1) 2.10(1.72,2.57)
No 5142 9.5 (0.6)

Household mental illness Yes 1510 24.1(1.4) 3.02(2.42,3.7)
No 5961 8.8 (0.5)

Household substance abuse Yes 2228 15.8 (1.0) 1.43 (1.17, 1.76)
No 5243 10.7 (0.6)

Parents separated / divorced Yes 1648 13.9 (1.0) 1.02 (0.80, 1.29)
No 5823 11.9 (0.6)

Witnessed domestic violence Yes 1103 15.2(1.4) 1.37(1.06,1.77)
No 6368 11.8 (0.6)

Incarcerated household member Yes 360 19.6 (2.4) 1.56 (1.04, 2.32)
No 7111 11.8 (0.5)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
medical treatment or medication for mental health condition or
emotional problems by ACE score
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Ageadjusted prevalence (%) and multivariabladjusted relative oddf selfreported anxiety
by eight categories of adverse childhood experiesc(ACES) during the first 18 years of life

ACE Category Ageadjusted Multivariable-adjusted

0,
N % (std err) OR (95% ClI)

Physical abuse Yes 1227 11.3(1.4) 3.12 (2.19, 4.43)
No 6244 3.3(0.4)

Sexual abuse Yes 1024 10.6 (1.7)  2.07(1.38,3.12)
No 6447 4.0 (0.4)

Verbal abuse Yes 2329 8.8 (0.9) 3.13(2.22, 4.42)
No 5142 2.7 (0.3)

Household mental illness Yes 1510 10.2 (1.1) 3.63(2.55,5.18)
No 5961 2.8 (0.3)

Household substance abuse Yes 2228 7.2 (0.8) 1.89 (1.35, 2.63)
No 5243 3.5(0.4)

Parents separated / divorced Yes 1648 6.6 (0.8) 1.48 (1.03, 2.13)
No 5823 4.1 (0.5)

Witnessed domestigiolence Yes 1103 7.8 (1.0) 1.66 (1.13, 2.44)
No 6368 4.2 (0.4)

Incarcerated household member Yes 360 11.5(2.1) 2.83 (1.66, 4.80)
No 7111 4.1 (0.4)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
self-reported anxiety by ACE score

100 -+ 100
80 +
- 410
iy ()
g 601 - 6.5¢ e
s 3.89 : 2
g 2.35 %
(O]
g 407 1.37 ©
W 1.00 11
20 +
5.0
1.9 2.8 " 8.8 15.0
0 - - 0.1
0 1 2 3 4o0r5 6,7o0r8

ACE Scol



Ageadjusted prevalence (%) and multivariabkedjusted relative oddf feelings of hopelessness
by eight categories of adverse childhood experiesc(ACES) during the first 18 years of life

ACE Category Ageadjusted Multivariable-adjusted

0,
N % (std err) OR (95% ClI)

Physical abuse Yes 1227 5.9(1.2) 3.78 (2.31, 6.18)
No 6244 1.6 (0.2)

Sexual abuse Yes 1024 3.6 (0.8) 1.99 (1.10, 3.60)
No 6447 2.2 (0.3)

Verbal abuse Yes 2329 4.2 (0.7) 3.90 (2.33, 6.55)
No 5142 1.5(0.3)

Household mental illness Yes 1510 4.1 (0.8) 3.18 (1.89, 5.36)
No 5961 1.8 (0.3)

Household substance abuse Yes 2228 3.5(0.7) 2.00 (1.24, 3.23)
No 5243 1.8 (0.3)

Parents separated / divorced Yes 1648 3.2(0.6) 1.43 (0.86, 2.38)
No 5823 2.0 (0.3)

Witnessed domestic violence Yes 1103 4.3 (0.8) 2.24 (1.33, 3.79)
No 6368 2.0 (0.3)

Incarcerated household member Yes 360 5.8 (1.7) 2.71 (1.34, 5.46)
No 7111 1.9 (0.2)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
feelings of hopelessness by ACE score
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of insufficient sleep for all days during the 30 days prior to
the survey by eight categories of adverse childhood experiences (ACEs) during the first 18 years of life, JuasBRFSS, 2009

Prevalence of insufficient sleep

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 9.4 (0.5) 9.6 (0.5)

Physical abuse Yes 1227 14.9 (1.5) 15.0 (1.6) 1.60 (1.202.14)
No 6244 8.3(0.5) 8.4 (0.6) 1.00 (referent)

Sexual abuse Yes 1024 13.1 (1.5) 13.4 (1.7) 1.33(0.96, 1.82)
No 6447 8.9 (0.6) 9.1 (0.6) 1.00

Verbal abuse Yes 2329 13.3(1.1) 134 (1.1) 1.75 (1.36, 2.26)
No 5142 7.5 (0.5) 7.7 (0.6 1.00

Household mental illness Yes 1510 13.0 (1.2) 12.6 (1.1) 1.54 (1.15, 2.06)
No 5961 8.3 (0.6) 8.5 (0.6) 1.00

Household substance abuse Yes 2228 12.7 (1.1) 12.6 (1.1) 1.52 (1.16, 1.98)
No 5243 7.9 (0.6) 8.2 (0.6) 1.00

Parents separateddivorced Yes 1648 12.8 (1.4) 12.1 (1.1) 1.34 (1.01, 1.78)
No 5823 8.3 (0.5) 8.6 (0.6) 1.00

Witnessed domestic violence Yes 1103 15.1 (1.5) 14.8 (1.5) 1.63 (1.21, 2.18)
No 6368 8.3 (0.6) 8.5 (0.6) 1.00

Incarcerated household member Yes 360 20.1 (3.5) 17.2 (2.4) 1.77 (1.12, 2.78)
No 7111 8.6 (0.5) 8.9 (0.5) 1.00

ACE score

0 3004 6.5 (0.7) 6.8 (0.7) 1.00 (referent)

1 1632 8.5(1.1) 8.8 (1.2) 1.37 (0.95, 1.99)

2 992 9.9 (1.8) 9.7 (1.7) 1.40 (0.89, 2.20)

3 718 8.5(1.2) 8.4 (1.3) 1.39 (0.93, 2.07)

4o0r5 796 14.9 (1.8) 149 (1.7) 2.26 (1.56, 3.26)

6,7,8 329 22.0 (3.5) 20.2 (3.3) 2.89(1.80, 4.67)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crudeand ageadjusted prevalence (%) and multivariabldjusted relative odds of insufficient sleep for 21 or more days during the 30 days
prior to the survey by eight categories of adverse childhood experiences (ACEs) during the first 18 years of life, jiasBRFSS, 2009

Prevalence of insufficient sleep

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 13.8 (0.6) 14.2 (0.6)

Physical abuse Yes 1227 22.0(1.8) 21.9 (1.8) 1.73 (1.352.21)
No 6244 12.1 (0.6) 12.5 (0.7) 1.00 (referent)

Sexual abuse Yes 1024 20.0 (1.8) 20.0 (2.0) 1.50 (1.14, 1.97)
No 6447 13.0 (0.7) 13.3 (0.7) 1.00

Verbal abuse Yes 2329 19.5 (1.3) 19.5 (1.3) 1.81 (1.46, 2.25)
No 5142 11.0 (0.7) 11.5 (0.7) 1.00

Household mental iliness Yes 1510 20.4 (1.5) 19.6 (1.3) 1.71 (1.35, 2.18)
No 5961 11.8 (0.7) 12.3 (0.7) 1.00

Household substance abuse Yes 2228 17.8 (1.2) 17.6 (1.2) 1.37 (1.10, 1.71)
No 5243 12.0 (0.7) 12.6 (0.7) 1.00

Parents separated / divorced Yes 1648 17.6 (1.5) 16.8 (1.3) 1.26 (0.99, 1.60)
No 5823 12.5 (0.7) 13.2 (0.7) 1.00

Witnessed domestic violence Yes 1103 21.3 (1.8) 20.9 (1.7) 1.57 (1.22, 2.03)
No 6368 12.4 (0.7) 12.9 (0.7) 1.00

Incarcerated household member Yes 360 25.5 (3.7) 22.1Q.7) 1.61 (1.07, 2.42)
No 7111 13.0 (0.6) 13.5 (0.7) 1.00

ACE score

0 3004 9.3 (0.8) 9.9 (0.9) 1.00 (referent)

1 1632 12.5(1.2) 12.9 (1.3) 1.44 (1.06, 1.96)

2 992 15.9 (2.0) 15.7 (1.9) 1.59 (1.11, 2.30)

3 718 13.8 (1.6) 13.5 (17) 1.61 (1.13, 2.28)

4o0r5 796 21.4 (2.1) 21.2 (2.0) 2.29 (1.65, 3.18)

6,7,8 329 29.2 (3.9) 26.1 (3.5) 2.96 (1.92, 4.56)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and ageadjusted preval@ce (%) and multivariabladjusted relative odds of low life satisfaction by eight categories of adverse
childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence of low life satisfaction

Cruce Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 5.0 (0.3) 5.0 (0.4)

Physical abuse Yes 1227 11.6 (1.2) 11.4 (1.2) 3.07 (2.24, 4.21)
No 6244 3.6 (0.3) 3.5(0.3) 1.00 (referent)

Sexual abuse Yes 1024 9.8 (1.2) 9.4 (1.3) 2.40 (1.68, 3.43)
No 6447 4.3 (0.3) 4.3 (0.4) 1.00

Verbal abuse Yes 2329 8.9 (0.8) 9.0 (0.8) 3.43 (2.51, 4.67)
No 5142 3.0 (0.3) 2.9 (0.3) 1.00

Household mental iliness Yes 1510 9.1 (0.9) 8.9 (0.9) 2.85 (2.8, 3.99)
No 5961 3.7 (0.3) 3.7 (0.4) 1.00

Household substance abuse Yes 2228 7.6 (0.7) 7.2 (0.7) 1.94 (1.42, 2.65)
No 5243 3.8 (0.4) 3.8(0.4) 1.00

Parents separated / divorced Yes 1648 6.9 (0.8) 6.9 (0.7) 1.37 (0.99, 1.89)
No 5823 4.4 (0.4) 4.3 (0.4) 1.00

Witnessed domestic violence Yes 1103 9.1(1.1) 8.7 (1.0) 2.07 (1.49, 2.88)
No 6368 4.2 (0.3) 4.2 (0.4) 1.00

Incarcerated household member Yes 360 11.8 (2.5) 11.0 (1.9) 2.78 (1.66, 4.63)
No 7111 4.5 (0.3) 4.4(0.3) 1.00

ACE score

0 3004 1.9 (0.3) 1.8 (0.3) 1.00 (referent)

1 1632 4.5 (0.8) 4.6 (0.9) 2.85 (1.69, 4.79)

2 992 5.0 (0.9) 5.0 (0.9) 3.12 (1.86, 5.23)

3 718 5.5(0.9) 5.2 (0.9) 3.73 (2.25, 6.17)

4o0r5 796 10.5 (13) 10.2 (1.3) 6.76 (4.24, 10.77)

6,7,8 329 14.6 (2.7) 15.3 (2.5) 8.96 (5.08, 15.81)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and agadjusted prevalence (%) and multivariabldjusted relatve odds of>14 days of missed work due to mental health condition
or emotional problems by eight categories of adverse childhood experiences (ACESs) during the first 18 years of life, WeasBRESS, 2009

Prevalence of14 days of missed work due to
mental health condition or emotional problems

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 2.9 (0.3) 2.7 (0.3)

Physical abuse Yes 1227 6.0 (0.9) 5.9 (0.9) 2.62 (1.71, 4.02)
No 6244 2.0(0.2) 2.0 (0.3) 1.00 (referent)

Sexual abuse Yes 1024 7.4(1.2) 7.5(1.3) 3.56 (2.22, 5.70)
No 6447 2.0(0.2) 2.0 (0.3) 1.00

Verbal abuse Yes 2329 4.7 (0.6) 4.8 (0.7) 3.42 (2.26,5.17)
No 5142 1.6 (0.2) 1.6 (0.2) 1.00

Household mental illness Yes 1510 5.7 (0.8) 5.6 (0.7) 3.40 (2.07, 5.58)
No 5961 1.7 (0.2) 1.7 (0.3) 1.00

Household substance abuse Yes 2228 4.2 (0.6) 4.1 (0.6) 2.16 (1.42, 3.28)
No 5243 1.9 (0.2) 1.9 (0.3) 1.00

Parents separated / divorced Yes 1648 3.7 (0.6) 3.5(0.5) 1.17(0.75, 1.84)
No 5823 2.3(0.3) 2.3(0.3) 1.00

Witnessed domestic violence Yes 1103 4.9 (0.9) 4.7 (0.8) 1.91 (1.21, 3.00)
No 6368 2.3(0.3) 2.3(0.3) 1.00

Incarcerated household member Yes 360 7.8 (2.3) 6.6 (1.8) 2.71 (1.35, 5.42)
No 7111 2.3 (02) 2.3(0.2) 1.00

ACE score

0 3004 1.1 (0.2) 1.1 (0.2) 1.00 (referent)

1 1632 1.9(0.4) 1.8(0.5) 1.78 (0.90, 3.52)

2 992 2.2 (0.6) 2.5(0.7) 2.56 (1.23,5.32)

3 718 3.2(0.8) 3.2(0.9) 3.77 (1.86, 7.61)

4o0r5 796 5.8 (1.1) 55(1.) 6.16 (3.31, 11.47)

6,7,8 329 9.2 (2.3) 8.5(1.9) 7.26 (3.58, 14.73)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of meidation or treatment for mental health condition or
emotional problem by eight categories of adverse childhood experiences (ACEs) during the first 18 years of life, WashiRg®8,E22009

Prevalence ofnedication ortreatment for mental
health conditionor emotional problems

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 12.7 (0.5) 12.5 (0.5)

Physical abuse Yes 1227 19.6 (1.6) 18.7 (1.5) 1.82(1.43, 2.32)
No 6244 11.2 (0.5) 11.0(0.5)

Sexual abuse Yes 1024 20.8 (1.6) 19.6 (1.7) 1.64 (1.30, 2.07)
No 6447 11.5 (0.5) 11.4 (0.6)

Verbal abuse Yes 2329 18.6 (1.1) 18.0 (1.1) 2.10 (.72, 2.57)
No 5142 9.6 (0.5) 9.5 (0.6)

Household mental illness Yes 1510 24.1 (1.5) 24.1 (14) 3.02 (2.42, 3.77)
No 5961 9.1 (0.5) 8.8 (0.5)

Household substance abuse Yes 2228 16.5 (1.1) 15.8 (1.0) 1.43 (1.17,1.76)
No 5243 10.9 (0.6) 10.7 (0.6)

Parents separated / divorced Yes 1648 14.0 (1.1) 13.9 (1.0) 1.02 (0.80, 1.29)
No 5823 12.3 (0.6) 11.9 (0.6)

Witnessed domestic violence Yes 1103 16.3 (1.5) 15.2 (1.4) 1.37 (1.06, 1.77)
No 6368 12.0 (0.5) 11.8 (0.6)

Incarcerated household member Yes 360 20.3 (2.9) 19.6 (2.4) 1.56 (1.04, 2.32)
No 7111 12.1 (0.5) 11.8 (0.5)

ACE score

0 3004 7.5 (0.7) 7.3 (0.7) 1.00 (referent)

1 1632 11.3 (1.0) 11.0 (1.1) 1.55 (1.15, 2.09)

2 992 14.1 (1.4) 14.0 (1.4) 2.07 (1.50, 2.87)

3 718 16.8 (1.6) 15.5 (1.6) 2.37 (1.71, 3.28)

4o0r5 796 19.9 (1.9) 19.3 (1.8) 2.78 (1.99, B88)

6,7,8 329 24.9 (3.5) 24.5 (2.9) 3.58 (2.25,5.71)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of selfeported anxigy by eight categories of adverse
childhood experiences (ACEs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence oself-reported anxiety

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% Q@

Overall 7471 4.8 (0.4) 4.8 (0.4)

Physical abuse Yes 1227 11.6 (1.4) 11.3 (1.4) 3.12 (2.19, 4.43)
No 6244 3.3(0.3) 3.3(0.4) 1.00 (referent)

Sexual abuse Yes 1024 10.0 (1.4) 10.6 (1.7) 2.07 (1.38,3.12)
No 6447 4.0 (0.4) 4.0(0.4) 1.00

Verbal abuse Yes 2329 8.8 (0.9) 8.8 (0.9) 3.13 (2.22, 4.42)
No 5142 2.6 (0.3) 2.7 (0.3) 1.00

Household mental illness Yes 1510 10.8 (1.2) 10.2 (1.1) 3.63 (2.55, 5.18)
No 5961 2.8 (0.3) 2.8 (0.3) 1.00

Household substance abuse Yes 2228 7.4 (0.8) 7.2 (0.8) 1.89 (1.35, 2.63)
No 5243 3.5(0.4) 3.5(0.4) 1.00

Parents separated / divorced Yes 1648 6.9 (0.9) 6.6 (0.8) 1.48 (1.03, 2.13)
No 5823 4.0 (0.4) 4.1 (0.5) 1.00

Witnessed domestic violence Yes 1103 8.1(11) 7.8 (1.0) 1.66 (1.13, 2.44)
No 6368 4.1(0.4) 4.2 (0.4) 1.00

Incarcerated household member Yes 360 13.6 (2.9) 11.5(2.1) 2.83 (1.66, 4.80)
No 7111 4.1 (0.3) 4.1 (0.4) 1.00

ACE score

0 3004 2.0 (0.4) 1.9 (0.5) 1.00 (eferent)

1 1632 2.7 (0.5) 2.8 (0.5) 1.37 (0.73, 2.55)

2 992 49 (1.1) 5.0 (1.2) 2.35 (1.23, 4.50)

3 718 6.7 (1.2) 7.0 (1.4) 3.89 (2.13, 7.10)

4o0r5 796 9.3 (1.3) 8.8 (1.2) 4.52 (2.49, 8.18)

6,7,8 329 16.9 (3.3) 15.0 (2.7) 6.58(3.26, 13.28)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of feelings of hopelessness by eight categories of adverse
childhood experiences (ACESs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence ohopelessness

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 2.3(0.3) 2.4 (0.3)

Physical abuse Yes 1227 5.9(1.1) 5.9 (1.2) 3.78 (2.31, 6.18)
No 6244 1.5(0.2) 1.6 (0.2) 1.00 (referent)

Sexual abuse Yes 1024 3.7 (0.8) 3.6 (0.8) 1.99 (1.10, 3.60)
No 6447 2.1 (0.3) 2.2 (0.3) 1.00

Verbal abuse Yes 2329 4.0 (0.6) 4.2 (0.7) 3.90 (2.336.55)
No 5142 1.4 (0.3) 1.5 (0.3) 1.00

Household mental iliness Yes 1510 4.1 (0.8) 4.1 (0.8) 3.18 (1.89, 5.36)
No 5961 1.7 (0.3) 1.8 (0.3) 1.00

Household substance abuse Yes 2228 3.5(0.6) 3.5(0.7) 2.00 (1.24, 3.23)
No 5243 1.7 (0.3) 1.8 (0.3) 1.00

Parents separated / divorced Yes 1648 3.4 (0.7) 3.2 (0.6) 1.43 (0.86, 2.38)
No 5823 1.9 (0.3) 2.0 (0.3) 1.00

Witnessed domestic violence Yes 1103 4.4 (0.9) 4.3 (0.8) 2.24 (1.33, 3.79)
No 6368 1.9 (0.3) 2.0 (0.3) 1.00

Incarcerated household member Yes 360 7.7 (0.3) 5.8 (1.7) 2.71 (1.34, 5.46)
No 7111 1.9 (0.2) 1.9(0.2) 1.00

ACE score

0 3004 1.4 (0.4) 1.6 (0.4) 1.00 (referent)

1 1632 1.6 (0.4) 1.6 (0.4) 1.09 (0.49, 2.40)

2 992 1.4 (0.5) 1.5 (0.5) 1.29 (0.53, 3.15)

3 718 2.8(0.9) 3.2(1.0) 2.20 (0.95, 5.07)

4o0r5 796 3.0(0.7) 3.0(0.7) 2.55 (1.19, 5.45)

6,7,8 329 10.8 (2.9) 9.9 (2.5) 8.46 (3.80, 18.81)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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ACEs and General Health Status, Disability, and Social Problems
Health Related Quality of Life

The Healthy Peoplenational health objectives aim to increase the quality of life and years of healthy life

for all persons in the US. Healtblated quality of life hagvolved to include aspects of life that affect
perceived physical or mental health, and it is a fundamental measure used to understand the health status
of a population [1]. Moreover, studies have shown thatrselbrted fair or poor health status istiapsg

predictor of future mortality [2]. Similarly, life dissatisfaction, broad and nonspecific subjective
perceptiorcomparable to selfated healthjs strongly related to poor health behaviors, poor affective
status including depressive symptoms, pgairic morbidity as well as mortality and suicide [3,4].

In Washington, nearly 1 in 10 adults reported fair or poor health or 14 or more unhealthy physical days.
Strong graded relationships were observed between the ACE score and each of these difality of
measures with -Bold increased risks for those with 6 or more ACEs compared to those reporting no
ACEs. Even more striking were relationships between ACEs and life dissatisfaction, which was observed
among 5% of adults. Compared to adults with ze@EA for whom the prevalence of life dissatisfaction

was about 2%, adults with 6 or more ACEs were nearly 9 times more likely to report low life satisfaction.

Variable definitions

The following questions on HRQOL, life satisfaction and presence dal&iotional support were used to provi
an overview of quality of life among Washington adults.

Fair or poorheathwas defi ned by a response of Afairo or
your health is Excellent/Very good/Good/Fdi or Poor ? 0

We defined several dichotomous HRQOL variables that categorized persons into two mutually exclusive grg
depending on whether they did or did not reddror more unhealthy physical daysactivity limitation days in
response to the followin

. Now thinking about your physical heal t h, wh
uring the past 30 days was your physical he

o

e ADuring the past 30 days, for about dpyoufromedaing
your usual activities, suchasselfar e, wor k, or recreation?bo

* Note that the question on unhealthy mental days was included above in the Poor Mental Health section.

Low life satisfaction was defined by a response of "dissatisfied"vary dissatisfied" to the question "In general,
how satisfied are you with your life?"
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Ageadjusted prevalence (%) and multivariabkedjusted relative odds of fair or poor health
by eight categories of adverse childhood experiences (ACES) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 19.2 (1.4) 1.97 (1.55, 2.50)
No 6244 11.2 (0.5)

Sexual abuse Yes 1024 16.8 (1.5) 1.60 (1.22, 2.08)
No 6447 12.0 (0.5)

Verbal abuse Yes 2329 17.0(1.0) 1.97 (1.60, 2.43)
No 5142 10.7 (0.6)

Household mental iliness Yes 1510 17.3(1.2) 2.33 (1.84,2.94)
No 5961 11.0 (0.5)

Household substance abuse Yes 2228 15.9 (1.0) 1.66 (1.34, 2.04)
No 5243 11.1 (0.6)

Parents separated / divorced Yes 1648 14.3 (0.9) 1.10 (0.88, 1.38)
No 5823 12.2 (0.6)

Witnessed domestic violence Yes 1103 19.9 (1.6) 2.06 (1.61, 2.65)
No 6368 11.2 (0.5)

Incarcerated household member Yes 360 22.2(2.6) 2.08(1.34, 3.22)
No 7111 12.0 (0.5)

Note: Modeladjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:

100 —

80 —+

60 —+
W 1.00

Prevalence (¥

40 4

fair or poor health by ACE score

% 2.93
E 1.56 E 1.58
% 1.13

4o0r5

3.26

:
H
aOR (95% C

6,7 o0r8
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Ageadjusted prevalence (%) and multivariabldjusted relative odds 0f14 unhealthy physical days
during the 30 days preceding the survéy eight categories of adverse childhood experienceCEs)
during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 16.6 (1.3) 2.15(1.68, 2.74)
No 6244 8.2 (0.5)

Sexual abuse Yes 1024 15.7 (1.6) 1.77 (1.35, 2.32)
No 6447 8.8 (0.5)

Verbal abuse Yes 2329 13.0 (0.9) 1.70 (1.36, 2.13)
No 5142 8.2 (0.5)

Household mental iliness Yes 1510 14.0 (1.0) 1.91 (1.50, 2.43)
No 5961 8.4 (0.5)

Household substance abuse Yes 2228 12.6 (0.9) 1.57 (1.27, 1.96)
No 5243 8.4 (0.5)

Parents separated / divorced Yes 1648 12.8 (0.9) 1.32 (1.04, 1.67)
No 5823 8.8 (0.5)

Witnessed domestic violence Yes 1103 14.6 (1.3) 1.65 (1.27, 2.13)
No 6368 8.8 (0.5)

Incarcerated household member Yes 360 14.7 (2.2) 1.28 (0.822.00)
No 7111 9.4 (0.5)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
>/=14 unhealthy physical days by ACE score

100 —+ - 10

80 +

60 + 1.44
114 1.27
B 1.00 11

40 +

Prevalence (¥
aOR (95% C

0 1 2 3 4o0r5 6,7 or8
ACE Scol
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Ageadjusted prevalence (%) and multivariabkedjusted relative odds of14 activity limitation days
during the 30 days preceding the survdyy eight categories of adverse childhood experiences (ACES)
during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 17.3(1.5) 1.92 (1.44, B5)
No 6244 9.5 (0.6)

Sexual abuse Yes 1024 17.0 (1.9) 1.77 (1.28, 2.44)
No 6447 10.2 (0.6)

Verbal abuse Yes 2329 14.7 (1.1) 1.81 (1.38, 2.38)
No 5142 9.1 (0.7)

Household mental illness Yes 1510 14.3 (1.2) 1.61 (1.20, 2.16)
No 5961 9.9(0.7)

Household substance abuse Yes 2228 14.1 (1.1) 1.53 (1.16, 2.01)
No 5243 9.6 (0.7)

Parents separated / divorced Yes 1648 15.0 (1.3) 1.30 (0.97, 1.73)
No 5823 10.0 (0.7)

Witnessed domestic violence Yes 1103 15.7 (1.6) 1.44 (1.05, 1.97)
No 6368 10.1 (0.6)

Incarcerated household member Yes 360 16.3 (2.9) 1.55 (0.92, 2.59)
No 7111 10.6 (0.6)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
>/=14 activity limitation days by ACE score

100 —+ - 10
80 +
S @)
9 60 + 1.54 S
Ln
3 W 1.00 0.89 1.07 11 2
- - z
2 40+ 2
20 4
18.5 20.7

0 1 2 3 40r5 6,7 or8
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Ageadjusted prevalence (%) and uitivariable-adjusted relative odds 014 unhealthy physical/mental days
during the 30 days preceding the survéy eight categories of adverse childhood experiences (ACES)
during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 28.9 (1.7) 2.35 (1.90, 2.90)
No 6244 14.6 (0.7)

Sexual abuse Yes 1024 27.9 (2.2) 1.88 (1.49, 2.37)
No 6447 15.7 (0.7)

Verbal abuse Yes 2329 24.1(1.3) 1.98 (1.64, 2.39)
No 5142 13.9 (Q7)

Household mental illness Yes 1510 26.7 (1.5) 2.27(1.85, 2.79)
No 5961 14.3 (0.7)

Household substance abuse Yes 2228 22.5(1.2) 1.61 (1.33, 1.93)
No 5243 14.7 (0.7)

Parents separated / divorced Yes 1648 21.4 (1.2) 1.15(0.93, 1.41)
No 5823 16.0 (0.8)

Witnessed domestic violence Yes 1103 25.3(1.7) 1.71 (1.36, 2.13)
No 6368 15.7 (0.7)

Incarcerated household member Yes 360 26.2 (2.8) 1.33(0.92, 1.93)
No 7111 16.5 (0.6)

Note: Model adjusted for age, sex, race/ethnicity, edtion, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
>/=14 unhealthy physical/mental days by ACE score

100 —+ - 10

80 +
% 3.00 3.10

% 1.78
% 1.43

60 —+

Prevalence (¥
]
=
o
o
(I W
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N
o
}
'_\
aOR (95% C

0 1 2 3 4o0r5 6,7 or8
ACE Scol
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Ageadjusted prevalence (%) and multivariabkedjusted relative odds of low life satisfaction
by eight categories of adverse childhood experiences (ACES) during the first 18 years of life

Ageadjusted Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 11.4 (1.2) 3.07 (2.24, 4.21)
No 6244 3.5(0.3)

Sexual abuse Yes 1024 9.4 (1.3) 2.40 (1.68, 3.43)
No 6447 4.3 (0.4)

Verbal abuse Yes 2329 9.0 (0.8) 3.43(2.51, 4.67)
No 5142 2.9 (0.3)

Household mental iliness Yes 1510 8.9 (0.9) 2.85 (2.03, 3.99)
No 5961 3.7 (0.4)

Household substance abuse Yes 2228 7.2 (0.7) 1.94 (1.42, 2.65)
No 5243 3.8 (0.4)

Parents separated / divorced Yes 1648 6.9 (0.7) 1.37 (0.99, 1.89)
No 5823 4.3 (0.4)

Witnessed domestic violence Yes 1103 8.7 (1.0) 2.07 (1.49, 2.88)
No 6368 4.2 (0.4)

Incarcerated household member Yes 360 11.0(1.9) 2.78 (1.66, 4.63)
No 7111 4.4 (0.3)

Note: Model ajusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
low life satisfaction by ACE score

100 + 100
80 +
> g.oq 10
o 60+ 6.76 k;
g 2
o 2.85 3.12 % 3.73 )
s S
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m 100 +1
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1.8 - .
0 - L 0.1
0 1 2 3 4o0r5 6,70r8
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of fair or poor general health status by eight categories of
adverse chitlhood experiences (ACESs) during the first 18 years of life, Washington BRFSS, 2009

Prevalence ofair or poor health

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 13.0 (0.5) 12.7 (0.5)

Physical abuse Yes 1227 19.0 (1.5) 19.2 (1.4) 1.97 (1.55, 2.50)
No 6244 11.8 (0.5) 11.2 (0.5) 1.00 (referent)

Sexual abuse Yes 1024 17.7 (1.6) 16.8 (1.5) 1.60 (1.22, 2.08)
No 6447 12.3 (0.5) 12.0 (0.5) 1.00

Verbal abuse Yes 2329 16.1 (1.0) 17.0 (1.0) 1.97 (1.60, 2.43)
No 5142 11.5 (0.5) 10.7 (0.6) 1.00

Household mental illness Yes 1510 17.0 (1.3) 17.3(1.2) 2.33 (1.84,2.94)
No 5961 11.8 (0.5) 11.0 (0.5) 1.00

Household substance abuse Yes 2228 15.6 (1.0) 15.9 (1.0) 1.66 (1.34, 2.04)
No 5243 11.9 (0.6) 11.1 (0.6) 1.00

Parents separated / divorced Yes 1648 13.5(1.0) 14.3 (0.9) 1.10 (0.88, 1.38)
No 5823 12.9 (0.6) 12.2 (0.6) 1.00

Witnessed domestic violence Yes 1103 19.5 (1.6) 19.9 (1.6) 2.06 (1.61, 2.65)
No 6368 11.8 (0.5) 11.2 0.5) 1.00

Incarcerated household member Yes 360 20.2 (3.0) 22.2 (2.6) 2.08 (1.34, 3.22)
No 7111 12.5 (0.5) 12.0 (0.5) 1.00

ACE score

0 3004 11.0 (0.7) 9.6 (0.7) 1.00 (referent)

1 1632 11.5(1.1) 11.0(1.2) 1.13(0.85, 1.51)

2 992 12.7 (1.3) 12.9 (1.3) 1.56 (1.15, 2.13)

3 718 11.7 (1.3) 11.6 (1.3) 1.58 (1.13, 2.20)

4o0r5 796 20.1(1.9) 20.7 (1.9) 2.93 (2..13, 4.03)

6,7,8 329 21.3(3.0) 23.2(2.9) 3.26 (2.07, 5.15)

p-for-trend < 0.001

Note: Model adjusted for age, serace/ethnicity, education, income.
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of 14 or more unhealthy physical/mental days during the 30
days prior to the survey by eight categories of adverse childhood experiences (AlLiERg the first 18 years of life, Washington BRFSS, 2009

Prevalence of14 unhealthy physical/mental days

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 17.5 (0.6) 17.3 (0.6)

Physical abuse Yes 1227 29.9 (1.8) 28.9 (1.7) 2.35 (1.90, 2.90)
No 6244 14.9 (0.6) 14.6 (0.7) 1.00 (referent)

Sexual abuse Yes 1024 28.5 (2.0) 27.9 (2.2) 1.88 (1.49, 2.37)
No 6447 15.9 (0.6) 15.7 (0.7) 1.00

Verbal abuse Yes 2329 24.1 (1.3) 24.1 (1.3 1.98 (1.64, 2.39)
No 5142 14.1 (0.7) 13.9 (0.7) 1.00

Household mental illness Yes 1510 26.9 (1.6) 26.7 (1.5) 2.27 (1.85, 2.79)
No 5961 14.6 (0.6) 14.3 (0.7) 1.00

Household substance abuse Yes 2228 22.8(1.2) 22.5(1.2) 1.61 (1.33, 1.93)
No 5243 15.0 (0.7) 14.7 (0.7) 1.00

Parents separated / divorced Yes 1648 21.1(1.4) 21.4 (1.2) 1.15(0.93, 1.41)
No 5823 16.2 (0.7) 16.0 (0.8) 1.00

Witnessed domestic violence Yes 1103 25.9 (1.9) 25.3(1.7) 1.71 (1.36, 2.13)
No 6368 15.9 (0.6) 15.7 (0.7) 1.00

Incarcerated household member Yes 360 27.7 (3.6) 26.2 (2.8) 1.33 (0.92, 1.93)
No 7111 16.7 (0.6) 16.5 (0.6) 1.00

ACE score

0 3004 12.4 (0.8) 11.9 (0.9) 1.00 (referent)

1 1632 14.4 (1.2) 13.9 (1.3) 1.20 (0.92, 1.55)

2 992 179 (1.9 17.8 (1.8) 1.43 (1.07,1.92)

3 718 19.5 (1.9) 19.6 (2.0) 1.78 (1.31, 2.41)

4o0r5 796 29.7 (2.2) 29.3 (2.1) 3.00 (2.24, 4.02)

6,7,8 329 34.5 (3.8) 33.8(3.3) 3.10 (2.09, 4.61)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/etbity, education, income.
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Crude and agadjusted prevalence (%) and multivariabldjusted relative odds of 14 or more poor health days during the 30 days prior to
the survey by eight categories of adverse childhood experiences (ACEs) during the fiysais8 of life, Washington BRFSS, 2009

Prevalence of14 poor health days

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 11.2 (0.6) 11.3 (0.6)

Physical abuse Yes 1227 17.3 (1.6) 17.3 (1.5) 1.92 (1.44, 2.55)
No 6244 9.5 (0.6) 9.5 (0.6) 1.00 (referent)

Sexual abuse Yes 1024 17.6 (1.8) 17.0 (1.9) 1.77 (1.28, 2.44)
No 6447 10.1 (0.6) 10.2 (0.6) 1.00

Verbal abuse Yes 2329 13.9 (1.1) 14.7 (1.1) 1.81 (1.38, 2.38)
No 5142 9.4 (0.7) 9.1 (0.7) 1.00

Household mental illness Yes 1510 13.5(1.2) 14.3 (1.2) 1.61 (1.20, 2.16)
No 5961 10.3 (0.7) 9.9 (0.7) 1.00

Household substance abuse Yes 2228 13.8 (1.1) 141 (1.1) 1.53 (1.16, 2.01)
No 5243 9.8 (0.7) 9.6 (0.7) 1.00

Parents separated / divorced Yes 1648 13.3 (1.3) 15.0 (1.3) 1.30 (0.97, 1.73)
No 5823 10.4 (0.7) 10.0 (0.7) 1.00

Witnessed domestic violence Yes 1103 15.0 (1.7) 15.7 (1.6) 1.44 (1.05, 1.97)
No 6368 10.3 (0.6) 10.1 (0.6) 1.00

Incarcerated household meer Yes 360 15.1 (3.1) 16.3 (2.9) 1.55 (0.92, 2.59)
No 7111 10.9 (0.6) 10.6 (0.6) 1.00

ACE score

0 3004 9.4 (1.0) 8.7 (1.0) 1.00 (referent)

1 1632 8.3 (1.0) 8.2 (1.0) 0.89 (0.60, 1.33)

2 992 8.9 (1.2) 9.1(1.2) 1.07 (0.701.65)

3 718 12.1 (1.7) 12.0 (1.8) 1.54 (0.98, 2.41)

4o0r5 796 17.0 (2.0) 18.5 (2.0) 2.36 (1.53, 3.66)

6,7,8 329 19.3 (3.3) 20.7 (3.4) 2.55(1.47, 4.39)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, ineo
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Crude and ageadjusted prevalence (%) and multivariabkdjusted relative odds of 14 or more unhealthy mental days during the 30 days
prior to the survey by eight categories of adverse childhood experiences (ACESs) during the first 18 years of lifendias BRFSS, 2009

Prevalence of14 unhealthy mental days

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 9.8 (0.5) 9.8 (0.5)

Physical abuse Yes 1227 19.5 (1.6) 18.4 (1.5) 2.61 (2.02, 3.38)
No 6244 7.8 (0.5) 7.8 (0.5) 1.00 (referent)

Sexual abuse Yes 1024 18.4 (1.8) 18.6 (2.0) 2.18 (1.63, 2.91)
No 6447 8.5 (0.5) 8.5 (0.5) 1.00

Verbal abuse Yes 2329 15.2 (1.1) 145 (1.1) 2.19 (1.73, 2.79)
No 5142 7.1 (0.5) 7.1 (0.5) 1.00

Household mental illness Yes 1510 17.6 (1.4) 16.8 (1.3) 2.50 (1.94, 3.22)
No 5961 7.4 (0.5) 7.4 (0.5) 1.00

Household substance abuse Yes 2228 13.6 (1.0) 13.0 (1.0) 1.58 (1.24, 2.00)
No 5243 8.0 (0.5) 8.1 (0.6) 1.00

Parents sparated / divorced Yes 1648 12.2 (1.1) 11.9 (1.0) 1.07 (0.82, 1.38)
No 5823 8.9 (0.5) 9.1 (0.6) 1.00

Witnessed domestic violence Yes 1103 16.7 (1.6) 15.7 (1.4) 1.89 (1.44, 2.48)
No 6368 8.5 (0.5) 8.5 (0.5) 1.00

Incarcerated household member Yes 360 20.7 (3.4) 17.8 (2.5) 1.57 (1.02, 2.42)
No 7111 9.0 (0.5) 9.0 (0.5) 1.00

ACE score

0 3004 5.8 (0.6) 5.8 (0.7) 1.00 (referent)

1 1632 6.7 (0.8) 6.6 (0.8) 1.21 (0.85, 1.74)

2 992 10.7 (1.6) 10.6 (1.6) 1.70 (1.14, 2.5)

3 718 12.5 (1.7) 12.6 (1.8) 2.16 (1.45, 3.21)

4o0r5 796 18.9 (1.9) 17.6 (1.7) 3.40 (2.34, 4.95)

6,7,8 329 23.0 (3.4) 20.6 (2.5) 3.33(2.08, 5.33)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, education, income.
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Qude and ageadjusted prevalence (%) and multivariabldjusted relative odds of 14 or more unhealthy physical days during the 30 days
prior to the survey by eight categories of adverse childhood experiences (ACESs) during the first 18 years of life, jiasBRFSS, 2009

Prevalence of14 unhealthy physical days

Crude Age-adjusted Multivariable-adjusted OR

ACE Category N % (std err) % (std err) (95% ClI)

Overall 7471 9.9 (0.4) 9.7 (0.5)

Physical abuse Yes 1227 16.7 (1.3) 16.6 (1.3) 2.15 (1.68, 2.74)
No 6244 8.5 (0.5) 8.2 (0.5) 1.00 (referent)

Sexual abuse Yes 1024 16.4 (1.5) 15.7 (1.6) 1.77 (1.35, 2.32)
No 6447 9.1 (0.5) 8.8 (0.5) 1.00

Verbal abuse Yes 2329 12.6 (0.9) 13.0 (0.9) 1.70 (1.36, 2.13)
No 5142 8.6 (0.5) 8.2 (0.5) 1.00

Household mental illness Yes 1510 13.4 (1.0) 14.0 (1.0) 1.91 (1.50, 2.43)
No 5961 8.9 (0.5) 8.4 (0.5) 1.00

Household substance abuse Yes 2228 12.5(0.8) 12.6 (0.9) 1.57 (1.27, 1.96)
No 5243 8.8 (0.5) 8.4 (0.5) 1.00

Parents sparated / divorced Yes 1648 11.9 (0.9) 12.8 (0.9) 1.32 (1.04, 1.67)
No 5823 9.3 (0.5) 8.8 (0.5) 1.00

Witnessed domestic violence Yes 1103 14.3 (1.3) 14.6 (1.3) 1.65 (1.27, 2.13)
No 6368 9.1 (0.5) 8.8 (0.5) 1.00

Incarcerated household member Yes 360 12.3 (2.2) 14.7 (2.2) 1.28 (0.82, 2.00)
No 7111 9.8 (0.5) 9.4 (0.5) 1.00

ACE score

0 3004 8.0 (0.7) 7.5 (0.7) 1.00 (referent)

1 1632 8.8 (1.0) 8.5(1.1) 1.14 (0.84, 1.56)

2 992 8.8 (1.0) 8.7 (0.9) 1.27 (0.911.77)

3 718 9.4 (1.1) 9.0 (1.1) 1.44 (1.00, 2.06)

4o0r5 796 15.7 (1.6) 16.3 (1.6) 2..49 (1.76, 3.54)

6,7,8 329 19.4 (2.7) 22.7 (2.8) 3.03(1.93, 4.77)

p-for-trend < 0.001

Note: Model adjusted for age, sex, race/ethnicity, educationpine.



ACEs and Disability

As noted above, the ACE Study has demonstrated associations between ACEs and a wide range of health
behaviors and health outcomes associated with an increased risk of morbidity and mortality. Using
measures developed by those inblic health focused on improving the health of people who have a
disability at the state level and nationally, we examined associations between ACEs and a general
measure of disability.

Overall, an estimated 6.6% of Washington adults reported a healbtepr requiring use of sepcial
equipment. The prevalence of such health problems was increased in the presence of each of the
component ACEs, and a strong graded relationship was observed across the ACE score. Compared to
adults reporting zero ACEs, theeagdjusted prevalence of health problems requiring special equipment
was increased-Bld for those with 6 or more ACEs, from 5% to 15%. Similarly strong relationships were
observed between ACEs and the presence of activity limitation due to physicadl wrermotional
problems.

Variable definitions

Activity limitations due to a health problemd ef i ned by a positive respons
any way in any activities because of physical, n

Use of speial equipmentd e f i ned by a positive response to the
that requires you to use special equipment, such
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Ageadjusted prevagnce (%) and multivariabladjusted relative odds ohealth problems requiring special
equipment use by eight categories of adverse childhood expaces (ACES) during the first 18 years of life

Ageadjusted  Multivariable-adjusted

ACE Category N % (std err) OR (95% ClI)

Physical abuse Yes 1227 10.6 (0.9) 1.84 (1.41, 2.39)
No 6244 5.9 (0.3)

Sexual abuse Yes 1024 11.7 (1.5) 2.11(1.58, B2)
No 6447 6.0 (0.3)

Verbal abuse Yes 2329 9.1(0.7) 1.82 (1.44, 2.31)
No 5142 5.6 (0.3)

Household mental illness Yes 1510 10.0 (0.9) 2.40(1.85, 3.10)
No 5961 5.5 (0.3)

Household substance abuse Yes 2228 8.0 (0.6) 1.37 (1.08, 1.73)
No 5243 6.1 (0.4)

Parents separated / divorced Yes 1648 8.6 (0.7) 1.33(1.03, 1.72)
No 5823 6.1 (0.4)

Witnessed domestic violence Yes 1103 10.2 (1.0) 2.16 (1.62, 2.87)
No 6368 6.0 (0.3)

Incarcerated household member Yes 360 12.1 (1.7) 1.94 (1.26, 2.98)
No 7111 6.4 (0.3)

Note: Model adjusted for age, sex, race/ethnicity, education, income.

Age-adjusted prevalence and multivariable-adjusted relative odd:
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Ageadjusted prevalence (%) and multivariabidjusted relative oddf activity limitation due to hedth
problems by eight categories of adverse childhood experiea¢ACES) during the first 18 years of life

Ageadjusted

Multivariable-adjusted

ACE Category N % (std err) OR (95% CI)

Physical abuse Yes 1227 32.3(1.8) 1.95 (1.61, 2.37)
No 6244 18.8 (0.6)

Sexual abuse Yes 1024 34.6 (2.2) 2.03 (1.65, 2.49)
No 6447 19.3 (0.6)

Verbal abuse Yes 2329 29.3(1.2) 2.14 (1.81, 2.53)
No 5142 17.1 (0.7)

Household mental iliness Yes 1510 32.8 (1.5) 2.44 (2.03, 2.94)
No 5961 17.3 (0.6)

Householdsubstance abuse Yes 2228 26.3(1.2) 1.49 (1.26, 1.77)
No 5243 18.7 (0.7)

Parents separated / divorced Yes 1648 25.5(1.3) 1.27 (1.06, 1.53)
No 5823 19.6 (0.7)

Witnessed domestic violence Yes 1103 30.0 (1.6) 1.82 (1.49, 2.23)
No 6368 19.4 (0.7)

Incarcerated household member Yes 360 34.9 (2.9) 2.17 (1.51, 3.11)
No 7111 20.1 (0.6)

Note: Model adjusted for age, sex, race/ethnicity, education, income.



