1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

NATIG,

o
R HE

s sy,
D

10

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
PM R. 2014 August ; 6(8): 670-680. doi:10.1016/j.pmrj.2014.01.013.

Adverse Childhood Experiences & Disability in US Adults

Sophia Miryam Schussler-Fiorenza Rose, MD, PhD, Dawei Xie, PhD, and Margaret
Stineman, MD

Spinal Cord Injury Service, Veterans Affairs Palo Alto Health Care System, Palo Alto, CA &
Stanford School of Medicine, Stanford, CA (Dr. Schussler-Fiorenza Rose), Department of
Physical Medicine and Rehabilitation (Drs. Schissler-Fiorenza Rose and Stineman) and
Department of Biostatistics & Epidemiology, Center for Clinical Epidemiology & Biostatistics (Drs.
Xie and Stineman), Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA

Abstract

Objective—To assess relationships between adverse childhood experiences and self-reported
disabilities in adult life.

Design—Cross-sectional random-digit-dialed state-population-based survey (Behavioral Risk
Factor Surveillance System (BRFSS))

Setting—14 States and the District of Columbia

Participants—Non-institutionalized adults aged = 18 years surveyed in 2009 and/or in 2010 (n =
81,184).

Methods—The BRFSS Adverse Childhood Experience (ACE) Module asks about abuse
(physical, sexual, emotional), family dysfunction (exposures to domestic violence, living with
mentally ill, substance abusing, or incarcerated family member(s), and/or parental separation/
divorce) occurring before age 18. The ACE Score sums affirmed ACE categories (range 0-8). We
controlled for demographic characteristics (age, race, education, income, and marital status) and
self-reported physical health conditions (stroke, myocardial infarction, diabetes, coronary heart
disease, asthma). Five states asked participants about mental health conditions (anxiety and
depression). A subset analysis of participants in these states evaluated the effect of adjusting for
these conditions.
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Main Outcome Measures—The primary outcome was disability (self-reported activity
limitation and/or assistive device use.)

Results—Over half (57%) of participants reported at least one adverse childhood experience
category and 23.2% reported disability. The odds ratio (OR [95% confidence interval]) of
disability increased in a graded fashion from 1.3 [1.2-1.4] among those experiencing 1 adverse
experience to 5.8 [4.6-7.5] among those with 7 to 8 adverse experiences compared to those with
no such experiences, adjusting for demographic factors. The relationship between adverse
experiences and disability remained strong after adjusting for physical and mental health
conditions.

Conclusions—There is a strong graded relationship between childhood exposure to abuse and
household dysfunction and self-reported disability in adulthood, even after adjusting for
potentially mediating health conditions. Greater clinician, researcher and policymaker awareness
of the impact of childhood adversity on disability is crucial to help those affected by childhood
adversity lead more functional lives.

INTRODUCTION

Adverse childhood experiences (ACEs), including abuse and family dysfunction, impact
over 50% of the US populationl-3 and are increasingly recognized to have powerful adverse
effects on health at all life stages. ACE exposure can increase the prevalence of childhood
somatic symptoms.* There is also a dose-response effect of the number of ACE categories
on the prevalence of adolescent and adult health risk behaviors.>11 Effects of ACEs last
well into adulthood!1213 increasing the prevalence of somatic symptoms,14 chronic health
conditions,-315 and premature mortality.16 Less is known about their effects on disability or
how they affect functional recovery from potentially disabling conditions.

The paucity of research focusing on disability and disparities in health outcomes has been
recently recognized by several national health organizations which have called for more
research on disability and health disparities. 17-19 Recognizing the need for a common
conceptual framework of disability, the Institute of Medicine advocated adapting concepts
from the International Classification of Functioning, Disability and Health (ICF),20 which
distinguishes between health conditions, negative changes in body structure and function
(impairments), activity limitations and participation restrictions.21:22 The original ACE
conceptual model was a pyramid illustrating the life course with ACEs at the foundation
adversely affecting later stages of life. Disease, disability (and social problems) are
combined in the same higher layer just below premature death (Fig 1).1 Yet not all disease
leads to disability and therefore understanding how ACEs influence the development and/or
effects of disability is vital for designing effective clinical interventions to improve function
in those affected by childhood adversity. Thus, we wished to expand this ACE model by
recognizing distinctions between health conditions and subsequent disabilities, allowing
evaluation of the relationship between childhood adversity and later onset of disability.

Mounting evidence suggests that ACEs can affect neurodevelopment through epigenetic
mechanisms. Thus an early adverse environment can lead to changes in gene expression
causing functional and structural changes to brain, neuroendocrine, autonomic and immune
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functions that may affect the way individuals respond to stress later in life.12:23-28 Although
disease and health conditions are often analyzed as outcomes, they can also be stressors.
Beyond affecting the biological response to adult stressors, childhood adversity increases the
likelihood of engaging in health-risk behaviors in adolescence and adulthood,1:8:9:2% and
may adversely affect adult-life social resources,3° coping skills and emotional functioning/
distress.31 All such factors may affect the disablement process. We hypothesized that ACEs
would be associated with increased rates of disability even after controlling for health
conditions and that as the number of ACE categories experienced increased, rates of
disability would increase. We further anticipated that different types of abuse may have
differential effects on disability

METHODS
Study Design and Sample

We analyzed data from the Behavioral Risk Factor Surveillance System (BRFSS), a
population-based cross-sectional survey. The BRFSS uses a disproportionate stratified
sampling technique to obtain state-specific probability samples of households with
telephones. Since it is not practical to survey every resident of a state, the goal of probability
sampling to is to obtain a sample that is representative of that state. The BRFSS also uses
survey weights to ensure that the weighted sample represents the known proportions of age,
sex, race/ethnicity within a state or geographic region.32 Fourteen states and the District of
Columbia administered the ACE module in 2009 and/or 2010.33 (Table 1) The state-specific
cooperation rates (proportion of completed interviews of those contacted) ranged from 68.9
to 82.4. Council of American Survey Research Organizations response rates (proportion of
completed interviews of the estimated eligible) ranged from 47.0 to 68.7.343% Of 89,810
participants, we excluded 7,278 (8.1%) because of missing ACE data and 1,348 (1.5%)
because of missing disability, demographic, or health condition data, resulting in a final
sample size of 81,184 (90.4% of the total original sample).

Study Variables

The ACE Module adapted questions from the Kaiser-CDC ACE Study to assess childhood
(occurring before age 18) abuse (sexual, physical, emotional) and family dysfunction
(experiencing parental domestic violence, parental divorce/separation, family member
incarceration, substance abuse3® and mental illness).110 The adapted questions were tested
using focus groups and cognitive testing.1037 The individual abuse and domestic violence
questions contain a measure of self-reported frequency (once, more than once). The three
sexual abuse questions ask about different kinds of sexual contact (being touched, forced to
touch, and forced to have sex). We followed the CDC's reported method to group the 11
ACE questions into 8 ACE categories (Table 2). In addition, we used the same criteria for
inclusion in each of the ACE categories (Table 2), and the same approach of coding answers
of don't know as a negative response. 19 An ACE Score (range 0-8) was calculated by
summing the ACEs categories. We grouped scores 7-8 because of low numbers. While
count variables capture severity well, qualitative information is lost. Since there may be
different effects of abuse by a caretaker and family dysfunction on both the individual child
and on family resources, we also analyzed ACEs by type, using the following categories:
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abuse and family dysfunction, abuse only, and family dysfunction only. Since the broad
ACE categories do not differentiate among frequency of experience or severity of
experience we also analyzed the individual abuse and domestic violence questions to
evaluate the effect of frequency and in the case of sexual abuse, severity of experience.

Disability was defined as a positive answer to either (or both) of the BRFSS disability
questions: “Are you limited in any way in any activities because of physical, mental, or
emotional problems?” and “Do you now have any health problem that requires you to use
special equipment, such as a cane, a wheelchair, a special bed, or a special telephone?” The
first question directly measures activity limitation; a positive answer to the second question
suggests the presence of one.

Demographics included age, sex, race/ethnicity, marital status, and education dichotomized
(high school graduate/non graduate). Self-reported health conditions were defined by
positive answers to the questions about diagnoses of asthma, coronary heart disease,
myocardial infarction, stroke, diabetes (did not include gestational and pre-diabetes).
Answers of “do not know” were coded as negative.

Statistical Analysis

RESULTS

We performed descriptive analyses and logistic regression38 using SAS® 9.3 (SAS Institute,
Inc., Cary, NC, 2011) survey analysis procedures to account for the complex survey design.
Model covariates were chosen by a priori reasoning rather than by model selection. After
our descriptive analyses confirmed that age was a strong confounder, prevalence rates of
ACE and disability by health condition were age adjusted using the direct standardization
method and the US Census 2000 standard population.3° Prevalence rates were presented
along with odds ratios to aid in interpretation of the data, especially since odds ratios cannot
be interpreted as equivalent to increases in risk when the prevalence is high. Since health
conditions may be considered intermediate in the disability causal pathway, two sets of
models were analyzed: one including only demographic covariates and one including both
demographic and health condition covariates.

The BRFSS did not ask about mental health diagnoses in the core questionnaire, but five
states implemented an anxiety/depression module along with the ACE module in 2010.
Because childhood adversity is strongly associated with these mental health diagnoses, both
of which are associated with disability and decreases in role functioning,23:40-43 we
performed a subset analysis examining whether the addition of these diagnoses to the model
would attenuate the ACE-disability relationship. Because of the smaller sample size, we
aggregated ACE Scores = 4.

The study sample consisted of 31,172 (48.6 weighted %) men and 50,012 (51.4%) women
(Tablel). The mean age was 47.9 (standard deviation 15.9). Non-Hispanic whites comprised
82.3% of the sample and 93.1% were high school graduates. Fifty-seven percent of the
sample reported one or more ACEs, 8.4% reported five or more ACEs, and 23.1% reported
disability. The prevalence of any ACE was similar in men and women, but women had a
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higher prevalence of five or more ACEs. The prevalence of any ACE decreased by age
group, from 63.8% (19-29 years) to 35.5% (75+ years) with sharper declines starting at age
55. The decreases between age groups were more distinct for those reporting 5 or more
ACEs, with the prevalence decreasing from 13.2% in the youngest to 1.1% in the oldest
group. In contrast, disability rates increased from 13.2 in the youngest to 43.0% in the eldest
group. Asians/Pacific Islanders had a considerably lower prevalence of ACE (38.3%) than
other racial/ethnic groups as well as the lowest prevalence of disability (11.5%). ACE
exposure was more common in those with lower income, those without a high school
education and those who were divorced/separated. Those with health conditions had higher
age-adjusted rates of ACE exposure and disability than those without these conditions.

The most common ACEs were having lived with a substance abuser (26.4%), verbal abuse
(26.7%) and parental separation/divorce (23.9%); the least common ACEs were having an
incarcerated family member (6.4%), followed by sexual abuse (11.5%). (Table 2)
Experiencing both abuse and family dysfunction was slightly more common (25.3%) than
experiencing only family dysfunction (22.1%); experiencing abuse only (9.3%) was less
frequently reported.

For each of the individual ACE questions asking about abuse and domestic violence, those
reporting experiencing abuse or parental domestic violence more than once had a higher
disability prevalence than those who reported it only occurred once. (Table 2) Among the
sexual abuse questions, those reporting having been forced to have sex more than once had
the highest disability prevalence (49.5%). For every individual ACE category, those who
experienced it had higher disability prevalence than those who did not. Sexual abuse had the
highest disability prevalence (37.9%) and parental separation/divorce had the lowest
(25.4%). As the ACE Score increased from 1 to 7+, disability prevalence increased in a
stepwise fashion. The self-reported disability prevalence for those who had not experienced
any of those ACE categories was 18.7%. Those experiencing only abuse had a higher
disability prevalence (27.2%) than those experiencing only family dysfunction (20.5%); the
highest disability prevalence was reported by those who experienced both (31.6%).

After adjusting for demographic factors (age, sex, race/ethnicity, education, marital status,
income), the odds of reporting disability was higher for each ACE category compared to
those without that specific experience (Table 2). The odds of disability increased in a graded
fashion with ACE count. Compared to those with no ACEs, the odds of disability was
highest in those experiencing both abuse and family dysfunction (2.6), followed by those
experiencing abuse only (1.9) and then family dysfunction only (1.3).

After adding chronic physical conditions to the model, there was still a graded increase in
the odds of disability as ACE count increased (Fig. 2), however, there was slight attenuation
of the odds ratios, particularly for higher ACE scores. For the subset analysis, in the model
controlling for demographics and physical health conditions, the odds of disability also
increased in a step-wise fashion. After adding anxiety and depression to the model, the odd
ratios of disability were attenuated, particularly for ACE Score 3 and above where there
appeared to be a leveling off. However, ACEs still had a significant effect on disability even
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after controlling for mental health conditions. The Wald Chi-Square test for trend had a p-
value < 0.001 for all models.

DISCUSSION

As hypothesized, adverse childhood experiences had a strong graded effect on self-reported
disability in adult life after controlling for demographic factors and chronic conditions in
this large multi-state population-level study. Since health conditions may be considered
intermediaries on the pathway between ACE and disability, it is notable that ACEs affected
disability strongly even after controlling for these conditions. This is particularly noteworthy
for our subset analysis, since prior studies have shown that serious psychological distress
has a large effect on activity limitations in those with and without chronic health
conditions.** As we anticipated, there were differing effects of ACEs by category and type.
While sexual abuse was the least common form of abuse, it appeared to be the most toxic,
resulting in the highest prevalence of later life disability.

Our study is consistent with other reports that examined relationships between ACEs and
various aspects of disability. Prior work in those with past-year psychiatric disorders found a
graded relationship between role impairment and ACEs, even after controlling for comorbid
psychiatric illnesses, but did not examine physical illnesses.*! Two Canadian community-
based studies which separately examined disability related to mental#®> and physical illness
in community-dwelling women,*8 also found that sexual abuse, physical abuse, and living
with a mentally ill parent(s) had the strongest associations with disability. These reports did
not examine physical and mental illness together or test for a graded relationship.4>46 On
the population level, a study from the Netherlands used econometric modeling to estimate
the years lived with disability per 1000 people attributable to individual adverse childhood
exposures and found an independent effect of childhood adversity after accounting for
mental and medical diagnoses. However, they did not test for a graded relationship or
evaluate different types of disability.*

In order to understand and illustrate potential mechanisms that might explain the association
we found between ACE burden and increased rates of disability, we used the ICF
framework. (Fig. 3) The complexity of interactions and multiple potential mechanisms
through which ACEs may affect disability are more easily illustrated using this framework
than the ACE pyramid. There is growing evidence that childhood adversity can cause
persistent alterations in the biological stress response, which may affect how individuals
react to disabling impairments in adulthood. Studies examining stress sensitization have
found that those with childhood adversity are more likely to develop psychiatric conditions
when exposed to later-life stressors.3148 In addition, childhood maltreatment may increase
the sensitivity to stressful social contexts, which can increase the incidence of health-risk
behaviors.#® An increase in these behaviors in response to stressors is yet another
mechanism by which ACE exposure might increase disability, independent of chronic
disease. Physical environment also contributes to disability®0:51 and the interaction between
environment, ACE exposure and disability requires further study. Furthermore, children who
experience abuse are more likely to experience adult interpersonal violence.52-54 Prior
studies have found that men and women with disabilities are more likely to report lifetime
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and past-year sexual abuse and intimate-partner physical abuse than those without
disabilities.5>8 Given that cumulative stress load is important in the current conceptual
models of stress and disease, future studies will need to explore how the full life span
adversity exposure affects disability.>’

The BRFSS is limited to those in the community with telephones. Excluding those without
or who are unable to use a telephone may underestimate the prevalence of abuse and
disability, but this may not be the case since a Washington state study found higher
disability rates in telephone surveys than in the Census 2000 Supplementary survey, which
uses multimode data collection®® The BRFSS has started surveying cell phone users, but
their data is not yet released with the main sample.32 Thus younger people are currently
underrepresented.34:35 There is also the potential for non-response bias. Post stratification
weighting may not completely address these biases if either cell phone only users or non-
respondents differ from the rest of the population.>® Because not all 50 states administered
the ACE module, the results may not be generalizable to the entire community-dwelling US
population. On the other hand, our findings are based on a rich population-level source of
data which are generalizable to the combined population of the states that used the module.
Furthermore, the states that administered the ACE Module represent a broad range of
different US regions and there is no reason to think that the results would differ significantly
in the general US community-dwelling population.

The BRFSS is based on self-reported data which may result in underestimates of ACE
prevalence since the primary problem with self-reports are false negative reports.9 Under
reporting may occur because of reluctance to discuss sensitive information62, trauma-related
autobiographical memory disturbances,®2 and memory attenuation with aging.
Underreporting in general would tend to bias towards the null unless healthy adults were
more likely to underreport than those with disabilities. One early non-population based
prospective study raised the concern that retrospective associations of childhood abuse and
poor health are stronger than those determined prospectively.3-65 A more recent population-
based study, however, found no difference in the strength of association between childhood
abuse and adult depression, anxiety, or substance abuse between those with prospectively
determined abuse versus retrospectively self-reported abuse. The only exception was that
those with prospectively determined abuse had worse depression treatment outcomes.
Another prospective study found that frequency and chronicity of abuse is associated with
poorer child and adult health outcomes which is also consistent with our findings.%8

Ultimately there is no perfect method to determine childhood abuse. Much childhood abuse
goes undetected; those with documented abuse in childhood are unlikely to be representative
of those whose abuse was never documented. Furthermore, those who do not disclose abuse
do not have the opportunity to receive social support which can mitigate later
symptomatology. In addition, prospective studies tend to be small and non-population based.
Thus, given the limitations of both prospective and retrospective studies, large population-
based studies such as ours provide valuable information that needs to be combined with
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other research to gain a full picture of the impact of childhood adversity throughout the life
course.

In addition, to underreporting, ACEs may be undercounted in the oldest age groups because
of premature mortality in those most affected by ACEs. The Kaiser-CDC study found that
those reporting 6 or more ACE categories were 2.7 times more likely to die before age 65
and 1.7 times more likely to die before age 75, than those reporting no ACEs.18 Premature
mortality in the oldest age groups may attenuate the strength of our findings and is a likely
contributor to the decrease in reported ACE prevalence noted in this age group.

BRFSS measures are broad and do not include developmental timing of childhood adversity,
severity of health conditions or specific details about disability, which may attenuate the
strength of the association. To evaluate whether we would have different results with a more
narrow definition of disability, we repeated our analysis using an affirmative answer to the
question about use of an assistive device as the definition of disability and found that the
patterns of findings were similar. Since the study is cross-sectional and the timing of
disability in relationship to the childhood adverse experiences is unknown, we could not
exclude those with developmental disabilities. We do not expect this to greatly affect our
results, since prevalence of developmental disabilities in the non-institutionalized adult
population is very small (0.79%)%7 compared to the large increases in disability prevalence
associated with increased age shown by our findings.

The core questionnaire only asks about a few health conditions, and other conditions, such
as musculoskeletal disorders, may also mediate the relationship between ACE and disability.
Recognizing the importance of mental health diagnoses, we were able to analyze a subset of
the sample that belonged to the 5 states which administered the anxiety/depression and ACE
modules together. This subset analysis suggests that while mental health disorders are
important, they are not the sole mediators of increased disability. However, the more limited
sample may affect the generalizability of these results. We could not fully assess other
health, personal, social, and environmental factors that can affect disability since the
information was not available. In addition many of the measures that were available lacked
sophistication, thus it is likely that our control for confounding was insufficient.
Incompletely controlling for these factors, however, does not negate the importance of our
findings, but rather points to the need for further research to identify mediating factors, or
groups at particular risk important for designing interventions. Attention must be paid to
other factors, including social and environmental ones, with the potential to increase rates of
disability in those exposed to childhood adversity.

CONCLUSIONS

In contrast to previous studies, we incorporate a broader measure of disability, include both
physical and mental health conditions and more comprehensively examine childhood
adversity. In addition, prior studies have focused more on health risk behaviors and disease
outcomes. Our paper focuses on disability, emphasizing that disabilities are distinct from
health conditions and that ACEs influence the development of disability beyond what would
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be expected solely from the increased rates of chronic disease associated with ACE
exposure.

Within the past year, there has been a call by the CDC and other national health
organizations for more research on health disparities in those with disabilityl’ and a call by
the American Academy of Pediatrics for all health care professionals to incorporate an
ecobiodevelopmental framework®8 as “a means of understanding social, behavioral and
economic determinants of lifelong disparities in physical and mental health.”8% Our study
integrates these two vital public health concerns and supports the use of such a framework in
understanding disparities related to disability in a way that is relevant to inter-disciplinary
rehabilitative principles. Although primary prevention of child abuse and other childhood
adversities has been the focus of public health discussions, an improved understanding of
how ACEs affect the development of disability is important for clinicians, particularly
rehabilitation clinicians. Such knowledge may lead to rehabilitation interventions to address
the impact of ACEs on functional recovery.

By addressing the impact of ACEs which have been shown to influence responses to later
stressors, rehabilitation clinicians may improve the functional recovery of patients affected
by ACEs. It may be necessary to include psychologists with expertise in traumatic stress on
the rehabilitation team. Future research is needed to determine the best way to address ACEs
to improve coping and functional recovery from stresses related to patients’ emerging or
existing disabilities. While it is too late to prevent ACEs and/or prevent disease in these
adults, it may still be possible to ameliorate the effects of impairments and help those
affected by childhood adversity lead more functional lives.
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Figure 1. Centers for Disease Control and Prevention (CDC) - Kaiser Adverse Childhood
Experience (ACE) Study conceptual model7°

CDC ACE pyramid© illustrating potential effects of ACEs throughout the life course
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Odds Ratio & 95% Confidence Interval

Adjusted Odds of Disability by ACE Score
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Figure 2. Odds of Disability by ACE Score (Counted number of ACE categories)
Model 1 is adjusted for demographics (age, sex, race/ethnicity, marital status, education,

income) Model 2 is adjusted for demographics and physical health conditions (asthma,
stroke, myocardial infarction, coronary heart disease, diabetes)

Model 2s is the same as model 2, but performed in the sample subset (n = 22,739) which
answered the Anxiety/Depression module. It is needed as a baseline comparison to Model 3s
in order to be able to understand how the addition of anxiety and depression changes the
association between ACE and disability.

Model 3s adds anxiety and depression to the covariates adjusted for in Model 2s, allowing
one to see how the association between ACE Score and disability changes with the inclusion
of these covariates.
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Figure 3. Potential Mechanisms by which Adverse Childhood Experiences (ACEs) may affect
disability using the International Classification of Functioning, Disease and Health (ICF)
Framework

Adverse Childhood Experiences and childhood environment are environmental factors in
childhood, but may be considered personal factors in adulthood where they are past
experiences. The interaction of ACEs with other childhood environmental factors and
personal factors may through epigenetic mechanisms lead to persistent changes in the
neural/physiological stress response. They may adversely affect adult environmental factors
such as social resources, as well as personal factors such as educational attainment and
psychological resources. ACEs are highly associated with adult risk behaviors which can
cause alterations in body functions and structure, and also adversely affect participation and
activity.
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Estimated Prevalence of Adverse Childhood Experiences (ACE) and Disability by Demographic and Health

Characteristics

Characteristic

Weighted % of

ACE=1 Wt.2 % (95%

ACE 25 wt. % (95%

Disability wt. % (95%

total samplel CI2) cn cn
Overall 100 56.8 (56.0-57.5) 8.4 (8.0-8.9) 23.1(22.5-23.7)
Age
18-29 14.1 63.8 (61.3-66.4) 12.8 (11.1-14.6) 13.2 (11.4-15.0)
30-44 333 61.6 (60.0-63.2) 10.8 (9.8-11.8) 15.4 (14.2-16.5)
45-54 19.4 59.2 (57.7-60.7) 8.8 (8.0-9.6) 24.6 (23.3-25.9)
55-65 155 53.8 (52.4-55.2) 5.8 (5.2-6.4) 31.1 (29.9-32.4)
65-74 9.6 47.3 (45.7-48.9) 3.3(2.7-3.8) 32.1(30.6-33.6)
75+ 8.1 35.5 (33.9-37.2) 1.1(0.8-1.4) 43.0 (41.3-44.7)
Sex
Male 48.6 55.7 (54.5-57.0) 6.9 (6.2-7.6) 22.1(21.1-23.0)
Female 51.4 57.7 (56.8-58.6) 9.9 (9.3-10.5) 24.1 (23.4-24.9)
Race
Non-Hispanic White 82.3 55.6 (54.7-56.4) 8.3 (7.7-8.8) 23.5(22.8-24.2)
Non-Hispanic Black 7.2 65.6 (62.9-68.3) 7.4 (6.0-8.8) 24.5 (22.3-26.7)
Hispanic 46 65.1 (62.1-68.0) 9.8 (7.9-11.6) 16.9 (14.9-18.9)
Asian/Nat Haw/PI2 26 38.3 (34.0-42.6) 2.4 (1.6-3.3) 11.5 (9.4-13.5)
Other3 3.3 70.4 (67.0-73.8) 17.2 (14.3-20.1) 28.6 (25.4-31.9)
Marital Status
Couple 67.1 55.3 (54.3-56.2) 7.6 (7.0-8.1) 20.5 (19.7-21.2)
Divorced/Separated 10.6 67.0 (65.1-68.9) 13,5 (12.2-14.9) 34.7 (32.8-36.5)
Widowed 6.3 43.6 (41.8-45.4) 3.7 (3.0-4.4) 40.7 (38.9-42.5)
Never Married 16.0 61.5 (59.2-63.8) 10.4 (9.1-11.8) 19.7 (18.1-21.4)
Annual Household Income
Less than 15k 7.0 67.0 (64.4-69.6) 15.8 (13.9-17.8) 46.7 (43.9-49.5)
15k to less than 25k 14.2 60.8 (58.8-62.8) 12.2 (10.7-13.8) 33.7 (31.8-35.5)
25K to less than 50k 233 56.8 (55.3-58.3) 7.9 (7.1-8.7) 23.7 (22.5-24.8)
greater than 50k 435 55.5 (54.3-56.7) 6.7 (6.1-7.4) 14.8 (14.0-15.6)
Don't Know 6.3 54.7 (51.4-58.1) 8.9 (6.6-11.3) 30.3 (27.3-33.4)
Refused to Answer 5.7 45.7 (42.6-48.8) 4.4 (3.1-5.8) 21.7 (19.3-24.0)
High School Graduate
No 6.9 56.1 (55.3-56.9) 8.0 (7.5-8.5) 22.1(21.5-22.7)
Yes 93.1 65.5 (63.0-68.1) 13.8 (11.7-15.9) 36.6 (33.9-39.4)
Health Conditions4
Asthma (ever) 12.9 66.8 (64.8-68.9) 14.8 (13.1-16.4) 37.1(35.1-39.1)
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Characteristic

Weighted % of
total samplel

ACE > 1wt.2 % (95%
ci?

ACE > 5 wt. % (95%
cl

Disability wt. % (95%
Cl)

No Asthma 87.1 55.9 (55.0-56.8) 7.9 (7.3-8.4) 19.9 (19.3-20.6)
Coronary Heart 4.3 63.7 (55.4-72.1) 21.9 (12.0-31.7) 59.6 (51.3-67.9)
No Coronary Heart 95.7 57.1(56.3-57.9) 8.7 (8.2-9.2) 21.2 (20.5-21.8)
Myocardial Infarction 4.0 69.2 (62.4-75.9) 14.2 (8.8-19.6) 49.6 (39.5-59.7)
No Myocardial Infarction 96.0 57.0 (56.2-57.9) 8.7 (8.1-9.2) 21.3(20.7-21.9)
Stroke 28 70.6 (65.1-76.1) 16.7 (10.6-22.7) 63.5 (56.2-70.7)
No Stroke 97.2 57.1(56.3-57.9) 8.7 (8.2-9.2) 21.2 (20.6-21.9)
Diabetes 9.0 64.8 (60.3-69.2) 14.3 (10.4-18.3) 39.8 (35.3-44.4)
No Diabetes 91.0 56.8 (55.9-57.7) 8.6 (8.1-9.1) 20.6 (20.0-21.2)

Subset Analysis: Psychological Health Conditions

45

No Depression4

Anxiety 135 78.3 (74.4-82.1) 235 (19.2-27.9) 43.6 (39.3-47.9)
No Anxiety 86.5 54.5 (52.6-56.3) 7.0 (6.0-8.0) 18.0 (16.7-19.2)
Depression 17.0 77.1 (73.6-80.6) 24,5 (20.4-28.5) 45.0 (40.9-49.0)

83.0 53.7 (51.8-55.6) 6.3(5.3-7.2) 16.7 (15.5-18.0)

]The full sample included data from the following states: BRFSS 2009: Arkansas, Louisiana, New Mexico, Tennessee, Washington; BRFSS 2010:
District of Columbia, Hawaii, Maine, Nebraska, Nevada, Ohio, Pennsylvania, Utah, Vermont, Washington, Wisconsin. (n = 81,184)

2Abbreviations: wt. = weighted; CI = confidence interval; Nat Haw = Native Hawaiian; PI = Pacific Islander

3Native American, Multiracial, Other

4Health conditions were age standardized using the direct standardization method and the 2000 US standard population37

5Psychological Health Condition Variables were only available for states: Ohio, Vermont, Maine, Hawaii, Nevada (Total n = 22,739)
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Adverse Childhood Experiences Questions, Categories and Summary Measures and Prevalence of Disability1

- S o - o
ACE Categories P(?‘Ip:?flglg4¢ % reporting disability Adjusted OR2
' (95% ClI)
Disability
Abuse ACE Categories
1. Sexual Abuse Category (criterion: once or more than once to any of 115 37.9 2.4 (2.1-2.6)
following 3 questions)
How often did anyone at least 5 years older than you or an adult...
1) Ever touch you Sexually? (missing = 11) Never 90.0 21.4 reference
Once 3.9 31.4 1.8 (1.5-2.2)
More than Once 6.1 43.6 3.0(2.6-3.5)
2) Try to make you touch them ? (missing = 37) Never 92.6 21.9 reference
Once 2.8 311 1.7 (1.4-2.1)
More than Once 4.6 433 2.9 (2.5-34)
3) Force you to have sex? (missing = 84) Never 96.0 22.1 reference
Once 15 43.8 2.9 (2.2-3.8)
More than Once 25 49.5 3.3(2.7-4.0)
11. Emotional Abuse Category (criterion: more than once) 26.7 30.7 2.1(1.9-2.3)
4) How often did a parent or adult in your home ever Never 66.1 20.4 Reference
swear at you, insult you, or put you down?
Once 7.2 20.1 1.3(1.1-15)
More than Once 26.7 30.7 2.2(2.0-2.4)
111. Physical Abuse Category (criterion: once or more than once) 15.6 34.9 22 (2.1-2.3)
5) Before age 18, how often did a parent or adult in your Never 84.4 21.0 Reference
home ever hit, beat, kick or physically hurt you in any
way? Do not include spanking. Once 4.1 27.4 1.6 (1.3-1.9)
More than Once 115 37.6 2.4(2.2-2.7)
Family Dysfunction ACE Categories
1V. Domestic Violence Category (criterion: once or more than once) 15.4 31.8 1.8 (1.6-2.0)
6) How often did your parents or adults in your home ever | Never 84.6 21.6 reference
slap, hit, kick, punch or beat each other up?
Once 4.1 26.4 14 (1.2-1.7)
More than Once 11.3 33.8 1.9(1.7-2.1)
V. Incarcerated Household Member (criterion: yes) 6.4 31.3 1.9 (1.6-2.2)
7) Did you live with anyone who served time or was Yes 6.4 313 1.9 (1.6-2.2)
sentenced to serve time in a prison, jail, or other
correctional facility? No 93.6 22.6 Reference
VI. Substance Abuse Category: (criterion yes to 1 or both) 26.4 29.1 1.7 (1.6-1.8)
8) Did you live with anyone who was a problem drinker or | Yes 22.8 30.1 1.7 (1.6-1.8)
alcoholic?
No 7.2 211 reference
9) Did you live with anyone who used illegal street drugs Yes 10.0 29.2 1.9(1.7-2.2)
or who abused prescription medication?3 No 90.0 225 reference
VII. Mental Iliness Category (criterion: yes) 17.1 31.3 2.1(1.9-2.3)
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ACE Categories Fzﬁp:ulglti%rgzo % reporting disability Adjusted OR2
' (95% CI)
Disability
10) Did you live with anyone who was depressed, Yes 17.1 31.3 2.1(1.9-2.3)
mentally ill or suicidal?
No 82.9 215 reference
VIII. Divorce Category (criterion: yes) 23.9 254 1.4 (1.3-1.5)
11) Were your parents separated or divorced? Yes 24.2 25.6 1.4 (1.3-1.5)
No 75.0 223 reference
Not Married 0.8 29.1 1.7 (1.1-2.8)
Summary ACE Measures
ACE Score
43.2 18.7 reference
1 22.1 20.5 1.3(1.2-1.4)
2 124 25.9 1.9 (1.6-2.1)
3 7.9 29.0 2.3(2.0-2.6)
4 5.9 30.6 2.6 (2.2-3.0)
5 41 34.9 3.2(2.7-3.8)
6 2.6 36.3 3.6 (2.8-4.6)
7-8 17 49.0 6.1 (4.6-8.0)
ACE Type ref = no ACE
Abuse & Family Dysfunction 253 31.6 2.6 (2.4-2.7)
Abuse Only 9.3 272 1.9 (1.7-2.0)
Family Dysfunction Only 22.1 20.5 1.3(1.2-1.4)

1 . . . .
All percentages are weighted to account for survey design and weights and include the full sample.

Adjusted for sex, age, race/ethnicity, education, income. Each Question and Category (reference is not meeting category criterion) and summary

measure modeled separately.

3missing =4
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