Giano et al. BMC Public Health (2020) 20:1327
https://doi.org/10.1186/s12889-020-09411-z

BMC Public Health

RESEARCH ARTICLE Open Access

The frequencies and disparities of adverse
childhood experiences in the U.S.

Zachary Giano ®, Denna L. Wheeler and Randolph D. Hubach

Check for
updates

Abstract

Background: Adversity experienced during childhood manifests deleteriously across the lifespan. This study
provides updated frequency estimates of ACEs using the most comprehensive and geographically diverse sample
to date.

Methods: ACEs data were collected via BRFSS (Behavioral Risk Factor Surveillance System). Data from a total of 211,
376 adults across 34 states were analyzed. The ACEs survey is comprised of 8 domains: physical/emotional/sexual
abuse, household mental illness, household substance use, household domestic violence, incarcerated household
member, and parental separation/divorce. Frequencies were calculated for each domain and summed to derive
mean ACE scores. Findings were weighted and stratified by demographic variables. Group differences were
assessed by post-estimation F-tests.

Results: Most individuals experienced at least one ACE (57.8%) with 21.5% experiencing 3+ ACEs. F-tests showed
females had significantly higher ACEs than males (1.64 to 1.46). Multiracial individuals had a significantly higher
ACEs (2.39) than all other races/ethnicities, while White individuals had significantly lower mean ACE scores (1.53)
than Black (1.66) or Hispanic (1.63) individuals. The 25-to-34 age group had a significantly higher mean ACE score
than any other group (1.98). Generally, those with higher income/educational attainment had lower mean ACE
scores than those with lower income/educational attainment. Sexual minority individuals had higher ACEs than
straight individuals, with significantly higher ACEs in bisexual individuals (3.01).

Conclusion: Findings highlight that childhood adversity is common across sociodemographic, yet higher in certain
categories. dentifying at-risk populations for higher ACEs is essential to improving the health outcomes and
attainment across the lifespan.
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Background

Mental and physical health, disease, cognition, well-
being, and lifelong health is rooted in childhood. The
study of adverse childhood experiences (ACEs) and the
panoply of risks associated with these adverse events has
grown markedly in the past 20 years [1]. The study of in-
dividuals with high ACEs has revealed significant phys-
ical health risks such as heart and pulmonary diseases,
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lung cancer, metabolic issues, inflammation, and liver
diseases [2—6]. Mental health is equally affected by
ACEs, as studies show strong links to depression, anx-
iety, severe mood disorders, and suicide [7-10]. Never-
theless, demographic diversity within these studies have
been limited, with researchers calling for updated preva-
lence rates regarding ACEs by demographics and region
[11].

Considerable research has been devoted to adverse
childhood experiences because of its strong associations
to public health issues. Within a public health context,
ACEs have been linked to homelessness [12], lifetime
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alcohol dependence [13], opioid addiction [14], and in-
creased exposure to HIV risk [15, 16]. Though these in-
vestigations have been a critical step in the development
of health programming to attenuate these outcomes,
more recent research regarding ACEs in the context of
public health have revealed that while it is generally ac-
cepted that ACEs have a cumulative effect, not all popu-
lations are equally vulnerable to ACEs [11], and further,
certain segments of the population may manifest child-
hood adversity differently [17] (e.g., one study found that
the adverse mental health impact of ACEs on Whites
was consistently greater than on Black and Latino indi-
viduals), thus suggesting a more complex relationship
than traditional linear relationships with ACEs show in
the general population. As such, ACEs prevention pro-
gramming with a public health emphasis has shifted to
more tailored-specific programming for specific races/
ethnicities and has shown promising results in Black and
Hispanic communities [18, 19].

Starting in 2009, the Centers for Disease Control
(CDC) gave states the option to collect ACEs data as a
part of the Behavioral Risk Factor Surveillance Survey
(BRESS), a national survey of demographics, behaviors,
and health indicators [20]. As a product of these surveys,
Merrick and colleagues [11] collected the most compre-
hensive ACEs data to date, acquiring ACEs data from
over 200,000 individuals in 23 states from the years 2011
to 2014. Using the same methodology, we have collected
ACEs data in the same way.

Compared to Merrick’s and colleagues’ study, our
study is methodologically expanded in four important
ways that help broaden the depth of ACEs prevalence.
The first is that we collected data from 11 additional
states that were not included in Merrick et al’s study (a
48% increase). With the additions of New Mexico, West
Virginia, Kentucky, Ohio, Texas, Arkansas, Georgia, Ha-
waii, Louisiana, New York, and Illinois, we believe this
expands the breadth of geographic available data on the
topic and to our knowledge, is the most current and
geographically comprehensive ACEs database to date. In
particular, states classified in the South are especially
understudied with respect to ACEs. For example, al-
though Merrick and colleagues’ article was the most
geographic expansive article to date, their analysis only
included 5 of the 16 states in the South (31%), while our
investigation includes 12 of the 16 states (75%). This is
important due to preliminary data suggesting that south-
ern states may have higher rates of adversity among chil-
dren compared to other regions [21].

Second, among states already represented in both
Merrick’s study and our study, we collected updated data
from 13 states (Alaska, Arizona, California, Connecticut,
Iowa, Michigan, Nevada, Oklahoma, Oregon, Pennsylva-
nia, South Carolina, Tennessee, and Wisconsin). Third,
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our study limited data to a single year. Merrick et al.
used several years of data for a single state (this was the
case for eight states in their study), whereas ours only al-
lows for the latest year of each state counting only once.
We believe that using multiple years of the same state
possibly inflates the data from that region and also may
account for duplicative data (e.g., people may have taken
the survey twice and thus were counted twice in their
analyses, overrepresentation of a particular state and/or
region, unbalanced racial/ethnic categories, etc.). Lastly,
Merrick’s study did not utilize any type of significance
testing. We further expand on their methods by utilizing
post-estimation F-tests to assess differences in ACEs
prevalence among demographic variables in order to de-
tect significant differences among groups.

Conceptually, we view the demographic characteristics
of individuals bifurcated into two levels which interface
with ACEs (see Fig. 1). First, static demographic charac-
teristics are elements which are generally inherent to in-
dividuals. These characteristics include gender, race/
ethnicity, sexual orientation, geographic residence, and
birth year. Next, dynamic demographic differences are
traits which change in a more active way beyond child-
hood, particularly after ACEs. While ACEs have been
linked to lifelong outcomes beyond both demographic
categories, [1, 22] there may be statistical differences in
ACEs by static demographic characteristics, while dy-
namic demographic characteristics may be influenced by
other dynamic demographic characteristics (e.g., educa-
tion influencing future income), static demographic
characteristics (e.g., the effects of gender discrimination
on income), and ACEs (e.g., childhood adversity affect-
ing future income) [23, 24]. Moreover, understanding
the impact that ACEs has on lifelong outcomes can be
better understood by the stratification of individual ele-
ments from both categories among ACEs. This is par-
ticularly true for the development of prevention/
intervention programs centered on ACEs, as programs
which are tailored by demographic characteristics have
shown greater efficacy [25].

Methods

Data were obtained from the CDC’s BRESS; a yearly, na-
tional survey that collects data via cellular and landline
telephone interviews among adults 18 years and older.
The BRFSS uses a multistage sampling design to acquire
data on  health-related domains from non-
institutionalized civilian populations residing in all 50
states, the District of Columbia, and three U.S. territories
(Puerto Rico, Guam, and the U.S. Virgin Islands). The
BRESS has three overall modules: 1. core modules are
sets of survey questions consistently administered to all
states and territories, 2. optional modules which consist
of CDC developed questions that states can include in
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Fig. 1 Shows the conceptual framework for demographics characteristics and ACEs
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their survey, and 3. state-added questions, which include
customizable items developed by each state coordinator.
Only the core modules are publicly available. ACEs data
was collected as a part of the optional modules. As of
2018, 41 states collected ACE data. It should be noted
that several states have collected 2018 data for the first
time, however, this data is typically not available until at
least 2 years after collection.

The ACEs module consists of 11 questions derived
from the CDC’s ACEs study investigating adverse
events in childhood before the age of 18 [26]. The
survey questions fall into eight adversity domains in-
cluding emotional abuse, physical abuse, sexual abuse,
intimate partner violence (IPV), household substance
use, household mental illness, parental separation/di-
vorce, and household members who are incarcerated.
The responses were dichotomized and summed, thus
creating an ACE score range of 0 to 8 (higher scores
indicating greater exposure to adverse events). Ford
and colleagues offer an in-depth description of the
BRESS ACE module, factorial structure, and calcu-
lated ACE scores [27].

In total, 38 out of 50 states collected ACEs data start-
ing from 2011 to 2017 (Washington D.C. did not collect
data). Of these, three states declined to share data for
various reasons (e.g., stopped giving data due to lack of
resources, data is privately funded and not given pub-
licly, committee declined to have data included in the
study, etc.), with one additional state being unresponsive,

resulting in a final state count of 34 and a final sample
size of 211,376.

Following the methodology of Merrick and colleagues
[11], states that included ACE items in their optional
modules were contacted to establish data use agree-
ments. The ACEs data from each state were merged
(along with demographic and weighting variables) from
2009 to 2017 (see Table 1 and Fig. 2). Survey weights,
which were included in the acquired data, were used to
adjust the data to conform to population parameters
provided by the CDC.

Analytic strategy

First, frequency statistics were computed for the overall
sample, males, and females. Estimated weighted frequen-
cies were further stratified by age, race/ethnicity, annual
household income, employment status, educational at-
tainment, sexual orientation, and four geographical re-
gions- classified by the U.S. Census Bureau [28]. Next, a
frequency analysis was conducted by each of the eight
ACE categories using mean ACE scores, stratified by the
same sociodemographic variables previously mentioned.
Both sets of frequency analyses are weighted with corre-
sponding 95% confidence intervals (CI). Data analyses
were conducted using SPSS software, version 24 [29].
Lastly, post-estimation F-tests were used to detect ACEs
differences in mean scores (number of ACE exposures)
and also differences within types of ACE exposure. We
use the method outlined by Cumming [30] in which the
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Table 1 Shows the study breakdown by state and year
2009

New Mexico
2011
Maine
Minnesota
Montana
Nebraska
Vermont
Washington
2014
Florida
North Carolina
West Virginia
2015
Alaska
California
Kentucky
Ohio
Texas
2016
Arizona
Arkansas
Georgia
Hawaii
Louisiana
Michigan
New York
Oklahoma
Pennsylvania
South Carolina
2017
Connecticut
lllinois
lowa
Nevada
Oregon
South Dakota
Tennessee
Virginia

Wisconsin

95% confidence intervals of two coefficients are com-
pared. In the event that the confidence intervals overlap
by less than half the length of one confidence interval
arm, then the p-value between the confidence intervals
is at least below the level of significance (i.e., less than
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.05). Previous studies show this method to be sufficiently
accurate when two conditions are met: 1. When sample
sizes are at least 10, and 2. When the two intervals do
not differ in width by more than a factor of 2 [30]. This
applies to both dichotomous and continuous variables
alike. All comparisons in this study met both assump-
tions. Further, our sample size is considerably large (in
excess of 200,000). Thus, post-estimation F tests are
more conservative than traditional group difference tests
(e.g., t-tests and ANOVAs) and may protect against type
1 errors when analyze a larger sample [30]. It should be
noted that this method has been used in other studies
which utilized large samples [31, 32].

Results

Population frequencies

Table 2 presents the weighted estimates across demo-
graphic variables bifurcated by gender (N=211,376).
Generally, all age groups were represented, with the low-
est percentage being 18 to 24-year-olds (11.5%) and the
largest group being 64 and over (21.8%). The majority of
the sample was White (65.1%) and identified as hetero-
sexual/straight (95.8%). Approximately one-third of the
sample attended some college (31.3%) with the next lar-
gest group having a high school degree (28.4%), follow-
ing by a college degree (25.9%). The majority of
individuals were employed (56.5%) had income over $50,
000 (47.6%). Additionally, the majority of cases resided
in the South (45.4%) followed by the West (20.6%), Mid-
west (20.1%), and Northeast (13.7%).

Prevalence of ACEs

In total, the majority of individuals experienced at least
one adverse experience (57.8%). Approximately 42% had
an ACE score of 0, followed by 22.9% (1 ACE), 12.8% (2
ACEs), 8.2% (3 ACEs), 5.7% (4 ACEs), 3.8% (5 ACEs),
2.3% (6 ACEs), 1.2% (7 ACEs), and 0.3% (all 8 ACEs; not
shown in tables). Table 3 presents the prevalence of
ACEs by demographic variables among all eight ACE
categories, as well as a total ACE mean score.

ACE domains

Overall, the most common type of ACE domain was
emotional abuse (33.5%), followed by parental separ-
ation/divorce (28.2%), household substance abuse
(26.8%), IPV (17.8%), physical abuse (17.5%), household
mental illness (16.2%), sexual abuse (11.3%), and incar-
cerated household member (8.1%). The frequency of
each ACE domain significantly differed from all other
categories except for the prevalence between IPV and
physical abuse.
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Fig. 2 Shows the data collected by state and year, graphically. Image was created by the author team
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[ 12011

[ 2009
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Gender

Post-estimation F-tests revealed that females had a sig-
nificantly higher ACE score compared to males (1.64 to
1.46). Females had a significantly higher prevalence of
adverse events in four of the eight categories (sexual,
IPV, household substance abuse, and household mental
illness), while males had a significantly higher prevalence
of an incarcerated household member. No significant
differences were found in emotional, physical, or divorce
categories.

Age

F-tests showed that the 25 to 34 age group had a signifi-
cantly higher ACE mean score than any other group
(1.98), while the 64 and over group had a significantly
lower ACE mean score than all other groups (0.94).
With the exception of the 18 to 24 group compared to
the 25 to 34 group, all groups differed significantly from
one another. Of note, large disparities were found be-
tween the groups of 18 to 24 and 25 to 34 compared to

all other older age groups in the categories of incarcer-
ated household member and household mental illness.

Race/ethnicity

Individuals who identified as Multiracial had a signifi-
cantly higher ACE mean score than all other races/eth-
nicities. This was also true for Multiracial individuals in
six of the eight categories (emotional, physical, sexual,
IPV, household substance abuse, and household mental
illness). Individuals identifying as White had significantly
lower mean ACE scores than those identifying as Black
or Hispanic, while the “other” category had a signifi-
cantly lower mean ACE score than all other categories.

Household income

Those making less than $15,000 per year had a sig-
nificantly higher mean ACE score compared to all
other categories. This group also had a significantly
higher prevalence than all other groups in each of the
eight categories. The $15,000 to $24,999 group had
significantly higher mean ACE scores than all higher
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Male Female All
Characteristic No. Wgt % 95% Cl No. Wat % 95% Cl No. Wagt % 95% Cl
Age Group
18-24 4631 1239 (11.87-12.94) 4268 10.74 (10.25-11.24) 8900 11.53 (11.17-11.9)
25-34 7469 1561 (15.07-16.17) 9321 1443 (13.96-14.91) 16,792 14.99 (14.64-15.36)
35-44 9883 16.82 (16.28-17.37) 13,019 1547 (15.00-15.95) 22,904 16.11 (15.75-1648)
45-54 14,706 18.09 (17.57-18.62) 20,077 17.66 (17.2-18.14) 34,791 17.87 (17.52-18.22)
55-64 20,365 17.31 (16.86-17.77) 28,207 18.09 (17.66-18.53) 48,575 17.72 (17.41-18.04)
> 64 28,751 19.78 (19.32-20.25) 47,005 2361 (23.16-24.06) 75,761 21.78 (21.46-22.11)
Race/Ethnicity
White 67,131 65.17 (64.44-65.88) 95,550 64.98 (64.31-65.63) 162,689 65.06 (64.58-65.55)
Black 4838 10.66 (10.21-11.15) 8689 11.93 (11.5-12.36) 13,528 1133 (11.01-11.65)
Other 4543 6.31 (5.92-6.72) 5252 5.70 (5.31-6.13) 9798 599 (5.71-6.29)
Multiracial 2303 145 (1.32-1.59) 3009 1.39 (1.27-1.52) 5314 142 (1.33-1.51)
Hispanic 5613 1641 (15.8-17.04) 7932 16.00 (15.45-16.57) 13,546 16.20 (15.78-16.62)
Household Income
< 15,000 6179 898 (8.55-9.42) 12,326 13.11 (12.64-13.59) 18,505 11.08 (10.76-1141)
15,000-24,999 10,788 1497 (1443-15.52) 18,947 19.03 (18.48-19.59) 29,736 17.04 (16.65-17.43)
25,000-34,999 8101 10.21 (9.78-10.67) 12,130 10.84 (10.44-11.25) 20,236 10.54 (10.24-10.84)
35,000-49,999 11,432 14.22 (13.71-14.76) 15,050 1333 (12.89-13.79) 26,486 13.77 (13.43-14.12)
> 50,000 39473 5162 (50.89-52.36) 42919 43.69 (43.02-44.36) 82,397 47.57 (47.07-48.07)
Education
Less than HS 6708 15.12 (14.52-15.73) 9267 13.85 (13.34-14.36) 15,975 1445 (14.06-14.85)
HS diploma/GED 24,332 29.51 (28.89-30.14) 34,282 27.32 (26.78-27.87) 58615 2837 (27.96-28.78)
Some college 21,997 29.54 (28.91-30.18) 35,299 32.89 (32.3-33.49) 57,305 31.29 (30.86-31.73)
College degree 32,570 2583 (25.32-26.35) 42,783 2594 (25.46-2643) 75,362 25.89 (25.54-26.24)
Employment Status
Employed 47,133 64.70 (64.05-65.34) 52,621 4901 (48.38-49.63) 99,766 56.50 (56.04-56.95)
Unemployed 4178 593 (5.59-6.28) 4805 529 (5-5.6) 8984 559 (5.37-5.82)
Unable to work 5718 6.88 (6.54-7.24) 10,016 841 (8.08-8.76) 15,734 7.68 (7.44-7.93)
Other 27,798 2249 (21.96-23.03) 53,206 37.29 (36.69-37.88) 81,009 30.23 (29.82-30.64)
Sexual Orientation
Straight 44,748 96.14 (95.81-96.44) 60,072 9548 (95.11-95.82) 104,834 95.80 (95.55-96.03)
Gay/Lesbian 935 208 (1.86-2.31) 661 125 (1.09-1.46) 1596 1.65 (1.52-1.81)
Bisexual 575 141 (1.23-1.63) 1000 2.54 (2.28-2.82) 1577 1.99 (1.83-2.17)
Other 167 037 (0.28-0.49) 340 0.73 (0.59-0.89) 507 0.56 (047-0.65)
Census Region
Northeast 14,396 13.70 (13.26-14.14) 19,530 13.77 (13.37-14.18) 33,939 13.74 (13.44-14.04)
South 27,605 45.02 (44.34-45.71) 42,265 4578 (45.16-46.39) 69,931 4541 (44.96-45.87)
Midwest 21,205 20.26 (19.76-20.77) 29,748 2017 (19.72-20.63) 50,958 20.22 (19.88-20.56)
West 22,539 21.02 (2043-21.61) 30,354 20.28 (19.73-20.84) 52,895 2063 (20.23-21.04)

earning groups, while the $50,000+ category had sig-
nificantly lower mean ACE scores compared to all
groups.

Educational attainment
Individuals that earned a college degree had a sig-
nificantly lower mean ACE score compared to all

other groups. This was also true for ACE prevalence
in six of the eight categories (physical, sexual, IPV,
household substance abuse, divorce, and incarcerated
household member). Those who earned less than a
high school degree had a significantly higher preva-
lence of adversity in physical, IPV, and household
substance abuse compared to all other categories.
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Table 3 Frequencies of ACE Types and Mean ACE Score by Sociodemographic Characteristics (Weighted Percent and 95% Cl)

Emotional Physical  Sexual IPV House Sub.  Household Parental Incarcerated ACE Score  Mean Score
Abuse Mental Ill. Sep/Div. Member Mean Sig. Diff.
Total 3346 17.50 11.31 17.76 26.83 16.16 2824 8.08 1.56
(33.02- (17.14- (11.02-  (1740-  (2642- (15.82-1650)  (27.81- (7.81-8.36) (1.54-1.57)
3391) 17.87) 11.60) 18.13) 27.23) 28.67)
Sex
1. Male 33.57 17.46 6.18 17.00 25.58 13.59 27.84 847 146 2>1
(3291- (16.92-  (5.87- (1646—  (24.98- (13.11-1408)  (27.20- (8.06-8.90) (1.44-1.49)
34.25) 18.02) 6.51) 17.56) 26.19) 2848)
2. Female 3337 17.54 16.05 1846 27.97 18.50 28.60 7.73 1.64
(32.77- (1706-  (1559- (1797 (2742- (18.03-1899)  (28.02- (7.38-8.09) (1.62-1.67)
33.97) 18.04) 16.51) 18.95) 28.52) 29.19)
Age Group
1.18-24 4202 1832 967 17.26 2829 2443 3933 16.30 191 2>all
(40.29- (1700-  (8.71- (16.01-  (26.80- (23.02-2591)  (37.64- (15.07-17.61)  (1.84-197) 1>3456
43.76) 19.72) 10.73) 1857) 29.82) 41.05)
2.25-34 40.05 21.07 11.42 21.71 31.52 23.05 40.72 14.10 1.98 3>456
(38.73- (1995-  (1061-  (2059-  (30.30- (21.96-24.18)  (39.39- (13.17-15.07)  (193-204) 4>56
41.39) 22.24) 12.27) 22.88) 32.78) 42.06)
3.35-44 36.65 20.31 13.56 20.99 29.67 18.21 35.04 9.26 1.79 5>6
(3546~ (1931-  (1275-  (1998-  (2857- (17.32-19.15)  (33.86— (8.57-9.99) (1.74-1.84)
37.85) 21.35) 14.42) 22.05) 30.79) 36.23)
4. 45-54 35.69 19.11 13.62 19.11 28.08 1552 29.07 6.44 1.63
(34.65- (1826—  (1292- (1827-  (27.14- (1480-16.28)  (28.09- (5.92-7.01) (1.59-1.67)
36.74) 19.99) 14.35) 19.98) 29.04) 30.07)
5. 55-64 32.75 17.03 12.07 18.28 27.61 13.92 20.50 5.05 144
(31.85- (1631-  (1147-  (1753-  (26.79- (13.30-1456)  (19.73- (4.63-5.51) (1.41-147)
33.66) 17.79) 12.69) 19.05) 2845) 21.28)
6.> 64 20.80 11.63 791 A 19.08 7.88 14.82 258 0.94
(20.18- (11.14- (7.54- (1092-  (1849- (7.51-8.26) (14.26— (237-2.82) (0.92-0.96)
2143) 12.14) 831) 11.92) 19.68) 15.39)
Race/Ethnicity
1. White 34.01 16.35 11.23 15.95 27.62 18.18 26.00 6.67 1.53 4> all
(33.52- (1597-  (1091-  (1557-  (27.17- (17.78-1859)  (25.53- (6.39-6.95) (151-154) 2>13
34.15) 16.74) 11.55) 16.34) 28.08) 2648)
2. Black 29.97 13.46 1230 20.88 2587 1222 43.84 14.45 1.66 5>13
(28.56— (1242-  (11.34-  (1965- (2457- (11.19-1333)  (42.29- (1337-1560)  (1.60-1.71) 1>3
3141) 14.57) 13.33) 22.16) 27.21) 4541)
3. Other 29.60 18.02 8.01 16.51 1530 11.10 17.89 562 1.18
(27.35- (16.19-  (6.89- (1481-  (13.73- (9.78-12.56) (16.15— (4.68-6.75) (1.10-1.25)
31.95) 20.02) 9.30) 18.36) 17.03) 19.77)
4. Multiracial  47.12 27.10 19.29 27.26 39.31 26.78 44.60 14.95 239
(43.90- (2435- (1688-  (2452- (36.25- (24.04-29.71)  (4141- (1277-1742)  (2.26-2.51)
50.37) 30.04) 21.96) 30.19) 4245) 47.83)
5. Hispanic ~ 33.84 23.70 11.34 2240 27.07 11.55 29.30 9.35 1.63
(32.43- (2245-  (1046-  (21.19-  (25.80- (1064-1251)  (27.98- (851-10.27) (1.58-1.69)
35.28) 24.99) 12.28) 23.67) 2838) 30.67)
Household Income
1.< 15000 3770 25.16 16.31 25.06 33.89 1933 36.73 12.64 2.00 1>all
(36.17- (23.80-  (1521-  (23.70- (3244~ (18.13-20.60)  (35.19- (11.61-13.74)  (197-206) 2>345
39.25) 26.57) 17.47) 26.46) 35.38) 38.30)
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Table 3 Frequencies of ACE Types and Mean ACE Score by Sociodemographic Characteristics (Weighted Percent and 95% Cl)

(Continued)
Emotional Physical  Sexual IPV House Sub.  Household Parental Incarcerated ACE Score  Mean Score
Abuse Mental Ill. Sep/Div. Member Mean Sig. Diff.
2.15000-24, 3395 2017 1361 2211 2926 16.32 3205 1092 173 3>5
99 (273- (1903~ (1277- (100~ (813  (1541-1728) (3083~  (1008-1182) (168-178) 455
3519) 2125 1449)  2326)  3042) 33.29)
3.25000-34, 3321 1879 1200 1949 2784 15.17 2823 885 159
- G175~  (757- (1107- (1823~ (650-  (1410-1631) (685~  (799-979)  (154-165)
3470)  2008)  1299)  2080)  29.22) 2965)
4,35000-49, 3503 1808 1183 1890 2745 15.83 2949 8.88 162
999 (3371- (1700  (1098- (1782~ (2628~ (1487-1683) (2822-  (807-977)  (156-167)
3637)  1921)  1273) 2002  2866) 3080)
5.>50000 3376 1548 983 1527 2524 16.80 2513 577 144
(3309- (1496~ (943~ (1476 (2464 (1627-17.34)  (2450-  (542-613)  (142-147)
3444) 1602 1025)  1579)  2589) 25.77)
Educational Attainment
1. Less than 3183 287 1222 2349 3092 1301 3155 10.90 171 1>24
H5 (3040- (2159 (1126~ (2220~ (2955 (1202-1406)  (30.13-  (999-11.89)  (166-177) 3>24
3330)  2421)  1324)  2483)  3232) 33.00)
2.HS 3212 1737 1043 1821 2755 14.73 3117 9.94 157 2>4
dpoma/ 13- (66o- (@94 (753 (679 (410-1538) (035~ (937-1054)  (154-161)
3296)  1806) 1095  1891)  2832) 32.00)
3. Some 3688 1842 1338 1874 2908 18.85 3080 856 170
college (3604~ (1775~ (128~ (1808 (2832-  (1819-1953) (2999-  (808-906)  (167-173)
3772 1910)  1396)  1943)  29.84) 3163)
4. College 3182 1361 936 1303 2111 1625 2024 395 126
degree (3114~ (1312- (897~ (1255~ (2056 (1574-1677)  (1967- (368-423)  (1.24-129)
3250 1411)  976) 1352  2168) 2083)
Employment Status
1. Employed 3564 1741 1081 1822  27.39 17.02 3051 855 161 3>all
(3502-  (1691- (1043- (1771~ (2683 (1655-17.50)  (2991-  (817-893)  (1.59-1.64)
362600 1792 1121) 1874  27.96) 31.11)
2 3942 2480 1539 2304 3410 20.77 3999 14.39 205 2514
nemployed 5730 297~ (1399~ @133~ (217~ (1916-2247) (791- (12841609 (197-214) 1>4
4150)  2672)  1689)  2484)  3609) 4211)
3.Unable to 41.20 2700 2219 2774 4007 2373 3643 1322 224
work (39.55-  (2561- (2077 (2624~ (3846 (2238-2513)  (3479-  (1208-1446)  (217-231)
4287)  2863)  2367) 29300 17.71) 38.00)
4. Other 27.08 1406 916 1380 2152 1237 2043 517 120
(2634~ (1349 (874~ (1325~ (2089 (1183-1293) (1975~  (479-559)  (1.18-123)
2783) 1465  961) 1438  2217) 2112)
Sexual Orientation
1. Straight 3376 1759 1054 1734 2620 1542 27.89 764 153
(3319-  (1713- (1020- (1688~ (2570~ (1500-1585) (27.35-  (7.31-798)  (151-155)
3433)  1806)  10.89)  17.80)  26.72) 28.44)
2. Gay/ 4805 2877 2360 2768 3673 2631 3341 12,13 230 3> all
Lesbian (4353-  (2485- (1990- (2400~ (3254 (2278-3018) (2941-  (943-1547)  (211-249) 2>14
5260) 3305 2775 3169  41.13) 3767)
3.Bisexual 5832 3503 3097 2760 4662 4405 4317 2149 301 1>4
(5395- (3096~ (2718~ (2401- (4237~ (30.79-4839) (3888-  (1813-2528)  (283-320)
6256)  3933) 3503  3151)  5093) 4757)
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Table 3 Frequencies of ACE Types and Mean ACE Score by Sociodemographic Characteristics (Weighted Percent and 95% Cl)

(Continued)
Emotional Physical  Sexual IPV House Sub.  Household Parental Incarcerated ACE Score  Mean Score
Abuse Mental Ill. Sep/Div. Member Mean Sig. Diff.
4. Other 34.75 21.73 9.68 17.45 24.66 13.72 2547 6.58 1.50
(2761- (16.16-  (6.72- (1239-  (19.01- (9.89-18.71) (19.33- (3.67-11.53) (1.22-1.79)
42.64) 28.58) 13.74) 24.01) 31.33) 32.77)
Census Region
1. Midwest 3596 16.95 11.71 16.68 26.53 17.08 25.12 792 1.56 4>all
(35.07- (1624-  (11.12-  (1599-  (25.71- (1636-17.82)  (24.28- (7.36-8.51) (1.52-1.59)
36.86) 17.68) 12.32) 17.40) 17.36) 25.98)
2. Northeast  34.72 17.08 10.54 15.89 26.00 17.40 2524 6.92 1.52
(33.61- (1622-  (9.85- (15.04-  (25.00- (1651-1834)  (24.20- (6.31-7.58) (1.47-1.56)
35.84) 17.97) 11.26) 16.78) 27.03) 26.31)
3. South 29.85 15.96 11.42 17.83 25.99 15.60 29.55 823 149
(29.21- (1542-  (1098-  (1727-  (2539- (1510-16.12)  (28.89- (7.82-8.66) (1.47-1.52)
30.51) 16.51) 11.87) 18.40) 26.59) 30.22)
4. West 3852 21.71 11.22 19.94 29.52 15.64 3041 8.70 1.70
(39.36- (20.79- (10.57-  (19.05-  (28.52- (14.89-1641)  (29.39- (8.08-9.36) (1.66-1.74)
39.70) 22.66) 11.91) 20.85) 30.53) 3145)
Note: IPV Interpersonal Violence
Employment status Discussion

Those in the unable to work category had a signifi-
cantly higher mean ACE score than all other em-
ployment categories (as well as six of the eight
individual ACE categories), while those in the other
category (including retirees, students, and home-
makers) had a significantly lower mean ACE score
than all other employment categories (also true in
each of the eight individual ACE categories). It
should be noted that the unemployed category had a
significantly higher mean ACE score than those who
were employed.

Sexual orientation

Bisexual individuals had a significantly higher prevalence
of adversity in seven of eight categories (the exception
being IPV) as well as high mean ACE scores. Of particu-
lar note, approximately 58% of bisexual individuals re-
ported adversity in the emotional abuse category, the
single highest percent of any adversity category across
all groups in Table 3. Gay and lesbian individuals had
significantly higher mean ACE scores than straight or
“other” individuals.

Census region

Those residing in the West had a significantly higher
mean ACE score compared to the other three regions
(as well as four of the eight adversity categories includ-
ing emotional, physical, IPV, and household substance
abuse).

The current study, to our knowledge, is the most diverse
and comprehensive compilation of ACEs data and pro-
vides an expanded investigation of ACEs exposure across
34 states. Similar to Merrick and colleagues [11], our
findings reveal ACEs are prevalent across all demo-
graphic variables. There are, however, some populations
that experience higher rates of adversity compared to
others. In particular, four categories showed particular
vulnerabilities to ACEs: females, younger adults, sexual
minorities, and multiracial individuals.

While the confidence intervals for females overlapped
with the confidence intervals in males in seven of the
eight categories, there was a substantial difference (and
no confidence interval overlap) between the frequencies
of sexual assault for females compared to males (16 to
6%, respectively). Though this difference in stark, it
seems unsurprising given past research has shown that
while one in five women experience sexual assault, only
one out of 70 men experience sexual assault [33], thus
accounting for an overall higher mean ACE score in fe-
males. Generally, those who were younger reported
higher mean ACEs than older individuals. Three possible
rationales exist for these disparities. The first is that re-
search has suggested that ACEs may be increasing [34].
Next, it is possible that individuals with higher ACEs
may experience early death (thus these individuals are
not representative in the data), as empirical evidence
claims strong linkages between ACEs and shortened life-
spans [35]. Lastly, it is possible that older individuals
tend to minimize and/or fail to recall adverse childhood
events [22], though this is less extensively studied in the
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literature. Additionally, there is currently a greater em-
phasis on/recognition of mental health issues when com-
pared to past decades, thus creating the possibility that
older individuals may not have perceived past events as
markers of certain ACEs, such as familial mental illness.

With respect to individuals who identify as a sexual
minority, our findings are similar to other studies which
found a higher prevalence of adverse events among gay
and bisexual individuals [36]. Though theories about
why sexual minorities have higher ACEs have been pos-
tulated, such as certain types of abuse may catalyze shifts
in sexual orientation or that sexual minorities may be
more likely to recognize, and thus report, adverse events
[36], the association of higher ACEs and sexual minor-
ities remains unclear. Lastly, individuals who identified
as multiracial had higher frequencies of ACEs than other
races/ethnicities, though it should be noted that the fre-
quencies in certain categories mirrored the frequencies
of Black and/or Hispanic individuals. This aligns with
other research highlighting that social and structural fac-
tors elevate the risk of childhood adversity, and that
identifying as a racial/ethnic minority creates unique
family stress that catalyzes adverse events [11, 37].

Consistent with past research on ACEs, there were
notable differences in mean ACE scores in the socioeco-
nomic categories of education, income, and employment
[11]. Income generally had a linear relationship with
ACEs (i.e., greater income was associated with lower
mean ACE scores), with the exception that making $35,
000 to $49,999 had a higher mean ACE score than those
making $25,000 to $34,000, though the difference was
not statistically significant.

With regard to education, there was no significant dif-
ference between less than high school and some college,
while having a high school degree were associated with
significantly lower ACEs. Having a college degree was
significantly associated with the lowest ACEs. Data from
the 2016 census revealed that more individuals have col-
lege degrees now more than ever, [38] and as such, it
may be that the first three categories of education (all
below having a college degree) represent a lower level of
attainment compared to past decades where differences
in these categories were more delineated- thus possibly
explaining why there was no significant difference in
having some college and not completing high school. It
is also possible that some individuals were not old
enough in order to complete a college degree, and thus,
the data may be slightly skewed with respect to educa-
tional attainment; although it should be noted that the
18 to 24 age group only comprised 4% of the total
sample.

With respect to employment status, those who were
unemployed or out of work had high mean ACE scores
than those who were employed. Because ACEs are
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associated with higher rates of disease and injury, it is
possible that those with higher ACEs were unable to
work due to a physical or mental ailment which im-
paired their ability to seek employment.

There is also a strong argument to be made regarding
the impact that individual ACE domains have. Our re-
sults showed that emotional abuse was the most preva-
lent (33%), while sexual abuse was the least prevalent
(11%), however, research has shown that these domains
do not have equitable effects [39]. As such, the preva-
lence of ACEs domains should not be confused with
correlations of impact (i.e., emotional abuse treated as a
bigger issue than sexual abuse solely because of in-
creased prevalence), particularly as programming is de-
veloped to limit childhood adversity and long-term
sequelae.

Conclusions

Our study should be considered in conjunction with sev-
eral limiting factors. As with all cross-sectional studies,
causal inferences should not be taken as sacrosanct, as
longitudinal data on adversity exposure is necessary.
Next, although previous studies have established accept-
able validity of self-reported adversity in childhood [40],
the BRFSS relies on data that is self-reported, and thus,
may be susceptible to memory and response biases [41].
Additionally, adversity is a complex, multi-dimensional
set of processes that the ACEs framework attempts to
simplify. There is an argument to be made that not all
ACE categories are equal [42], and that protective pro-
cesses may be just as important as adverse conditions
across the lifespan [43]. The BRFSS does not account for
multiple instances of a single adversity category (e.g.,
multiple instances of sexual abuse may be cumulatively
as detrimental as experiencing adversity in multiple cat-
egories). It should also be noted that that the traditional
ACE measure used in this study may not accurately re-
flect adversity experiences (particularly for individuals
identifying as a racial/ethnic minority), and as such, calls
for a more nuanced expansion of ACEs have been made
[44].

Despite these limitations, our study has several impli-
cations for population-based public health. In particular,
our study comprises the most comprehensive published
ACEs dataset, which captures disparities across a
broader geographic spectrum. This would be particularly
helpful in a targeted campaign for specific demographic
groups to help prevent ACEs. Nevertheless, while the
prevention of ACEs is a complicated and difficult public
health initiative, there is evidence to suggest that resili-
ence and intervention programming for children aged 6
to 17 can help attenuate the deleterious effect of ACEs
among children already experiencing adversity, [45]
while protective factors (e.g., an adult who made a child
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feel safe and protected) have been shown to mitigate the
effects of ACEs [46]. These programs would benefit from
understanding ACEs from a population-based perspec-
tive, thus tailoring programs to those in high risk
categories.
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