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Abstract
Background  Limited data exists on trends in prevalence of adverse childhood experiences (ACE) at the national 
level and sociodemographic correlates of having ACEs. This study examined trends in ACE prevalence and 
sociodemographic correlates in US adults over 14 years using nationally representative data.

Methods  Data on 447,162 adults from the Behavioral Risk Factor Surveillance System (BRFSS) across four 
timepoints (2009–2010; 2011–2012; 2019–2020; 2021–2022) was analyzed and weighted for population estimates. 
The primary outcome was ACEs with 3 groups used (0 vs. 1 + ACEs; <4 vs. 4 + ACEs; 0 vs. 1 vs. 2 vs. 3 vs. 4 + ACEs). 
Sociodemographic factors included age, sex, race/ethnicity, employment, education, marital status, income and 
insurance status. Prevalence trends were examined by estimating prevalence of ACE groupings (0/1+; <4/4+; 
0,1,2,3,4+) across the four timepoints and trend analysis was performed to determine if the differences over 
time were statistically significant. Unadjusted and adjusted prevalence ratios were estimated using log-binomial 
regression models with ACE groupings as the outcome and timepoints as the primary independent variable with 
sociodemographic factors as covariates.

Results  Across the four time points, prevalence of ACEs was higher across groupings of ACEs by time. For ACEs 1+, 
prevalence was 62.2% (2009–2010); 62.2% (2011–2012); 64.5% (2019–2020); and 67.2% (2021–2022). For ACEs 4+, 
prevalence was 17.4% (2009–2010); 18.1% (2011–2012); 20.4% (2019–2020); and 22.6% (2021–2022). Prevalence of 
ACE 1 + was higher for older adults, Non-Hispanic Black adults, Non-Hispanic Other adults, and those with higher 
education. Prevalence of 4 + ACEs was higher for females, and lower for those with higher education and those with 
higher annual incomes.

Conclusion  This study shows an increased prevalence of having ACEs over a 14-year period and identified 
independent sociodemographic correlates of having ACEs in a nationally representative study. Targeted interventions 
are needed to reduce burden of ACEs using population-based approaches.
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Introduction
Adverse childhood experiences (ACEs), as originally 
examined [1] are traumatic events that occur at the indi-
vidual level during childhood, and include abuse at the 
emotional, physical, and sexual level, as well as experi-
ences of neglect, and household dysfunction [1]. Recent 
expansion of ACEs has led to additional categories that 
include financial hardship at the household level, expe-
riences of discrimination, living in foster care, as well as 
experiencing bullying prior to the age of 18 [2]. ACEs 
are highly prevalent with 2023 data from the Centers for 
Disease Control and Prevention (CDC) showing 64% of 
US adults reporting exposure to at least one ACE using 
traditional ACE categories from the Behavioral Risk Fac-
tor Surveillance System (BRFSS) [3]. It is estimated that 
ACEs have an estimated lifetime cost of approximately 
$210,000 per person per year, with the total economic 
burden in the US being approximately $124 billion annu-
ally in both direct and indirect costs for adults who have 
experienced ACEs [4].

ACEs remain a public health concern due to their 
known association with and increased risk of morbid-
ity, mortality and decreased quality of life in adulthood 
[5–10]. Specifically, ACEs are shown to increase risk for 
diabetes [6, 11–13], hypertension [14], and kidney dis-
ease [15]. Evidence also shows that once an individual 
with a history of ACEs develops a chronic disease, risk 
of early mortality is amplified, specifically for those with 
diabetes [16] and kidney disease [15], compared to those 
with a history of ACEs with no chronic disease. Individu-
als with a history of ACEs are also more likely to engage 
in risky health behavior [6], experience higher rates of 
depression, anxiety, and other mood disorders compared 
to those who have never experienced an ACE [17, 18].

While the detrimental effects that ACEs have on health 
during childhood and adulthood have been well estab-
lished, there remain gaps in prevention strategies, with 
limited work done to first establish trends in ACEs over 
time at the national level, and second to identify key 
sociodemographic factors associated with increased odds 
of ACEs over time. Specifically, very few studies have 
examined trends in ACEs in the US, with one study in 
2020 summarizing existing data in the form of a review to 
establish trends [19] and a more recent study using auto-
regressive integrated moving average (ARIMA) to fore-
cast ACEs into 2030 [20]. However, assessment of trends 
in prevalence using national data over time is limited. In 
addition, understanding the sociodemographic factors 
associated with trends in prevalence is highly needed.

Taken together, while the body of work examining 
the impact of ACEs on adult health is robust, there is a 
need to understand current trends in ACE prevalence 
at the national level and to understand key sociodemo-
graphic factors associated with increased odds of ACEs. 

This understanding will provide evidence needed to bet-
ter inform screening, primary, and secondary prevention 
methods for adults who have experienced ACEs. There-
fore, the purpose of this study is to examine the trends 
in prevalence of ACEs and to identify the sociodemo-
graphic factors associated with increased odds of ACEs. 
Using data from the nationally representative BRFSS, this 
study will look at trends in ACEs across four time points 
from 2009 to 2022 (2009–2010; 2011–2012; 2019–2020; 
2021–2022) and identify the independent sociodemo-
graphic correlates of having ACEs over time.

Methods
Data source
The current study used data from the Behavioral Risk 
Factor Surveillance System (BRFSS) for the years 2009–
2012 and 2019–2022 and created four timepoints (2009–
2010; 2011–2012; 2019–2020; 2021–2022). BRFFS is 
primarily administered as a state-based, random-digit-
dialed telephone survey on non-institutionalized adults 
aged 18 years or older in the United States [21]. This 
survey collects information on a range of health-related 
behaviors and conditions, including Adverse Child-
hood Experiences (ACEs). The ACE questions asked 
about experiences of abuse, neglect, and household dys-
function during childhood. The BRFSS ACE module is 
optional, and each state can elect to include. The study 
sample included adults aged 18 years or older who par-
ticipated in the BRFSS surveys for the years 2009–2010; 
2011–2012; 2019–2020; 2021–2022 and who answered 
the ACE questions. A total sample of N = 447,162 was 
included from the eight years of data from the following 
37 states: Alabama; Arizona; Arkansas; Delaware; District 
of Columbia; Florida; Georgia; Hawaii; Idaho; Indiana; 
Iowa; Kentucky; Louisiana; Michigan; Minnesota; Missis-
sippi; Missouri; Montana; Nevada; New Hampshire; New 
Mexico; North Carolina; North Dakota; Oregon; Penn-
sylvania; Rhode Island; South Carolina; South Dakota; 
Tennessee; Texas; Utah; Vermont; Virginia; Washington; 
West Virginia; Wisconsin; Wyoming. For this analysis, 
ACE responses were unique and not influenced by repeat 
participants across timepoints, standard BRFSS proce-
dures which utilize a cross-sectional design ensuring that 
participants are not tracked over time were followed. 
Complex sampling weights were applied using BRFSS 
recommended weights for analysis among optional mod-
ules [22]. Specifically, when combining BRFSS data from 
multiple years, the weighting procedures are adjusted 
proportionally to account for different sample sizes 
across the years. The procedure involves calculating the 
sample size for each year, determining the proportion of 
the total combined sample size for each year, and then 
multiplying the original weight variable for each year by 
the corresponding proportion [22].
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Outcome variable
The outcome variable in this study was the presence of 
Adverse Childhood Experiences (ACEs). The ACE mod-
ule in BRFSS categorizes ACEs according to the foun-
dational ACE study conducted by the CDC and Kaiser 
Permanente [1]. The following list of eleven questions 
were considered to identify ACEs among the participants:

ACE Category – Household Dysfunction: Mental 
Illness.

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

ACE Category – Household Dysfunction: Substance 
Abuse.

 	• Did you live with anyone who was a problem drinker 
or alcoholic, or who used street drugs?

 	• Did you live with anyone who used illegal street 
drugs or who abused prescription medications?

ACE Category – Household Dysfunction: Incarceration.

 	• Did you live with anyone who served time or was 
sentenced to serve time in a prison, jail, or other 
correctional facility?

ACE Category – Household Dysfunction: Divorce/
Separation.

 	• Was a biological parent ever lost to you through 
divorce, abandonment, or other reason?

ACE Category – Household Dysfunction: Violence.

 	• How often did your parents or adults in your home 
ever slap, hit, kick, punch or beat each other up?

ACE Category – Physical Abuse.

 	• Did a parent or other adult in the household often 
or very often hit, beat, kick, or physically hurt you in 
any way?

ACE Category – Verbal Abuse.

 	• How often did a parent or adult in your home ever 
swear at you, insult you, or put you down?

ACE Category – Sexual Abuse.

 	• How often did anyone at least 5 years older than you 
or an adult, ever touch you sexually?

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

 	• How often did anyone at least 5 years older than you 
or an adult, force you to have sex?

ACE grouping variables
Three ACE grouping variables were created based on a 
count of number of ACEs. First grouping was based on 0 
vs. 1 + ACEs; second was < 4 vs. 4 + ACEs; and third was 0 
vs. 1 vs. 2 vs. 3 vs. 4 + ACEs.

Demographic variables
Demographic variables included age grouped as 18–34, 
35–49, 50–64 and > = 65, biological sex (male vs. female), 
race/ethnicity grouped as Non-Hispanic White, Non-
Hispanic Black, Hispanic and Non-Hispanic Other, 
employment classified as Employed vs. Not Employed, 
education classified as Less than High School, High 
School Graduate, Some College, and College Gradu-
ate, marital status classified as Married vs. Not Mar-
ried, income classified as <$25,000, $25,000 - $49,999, 
$50,000-$74,999, >=$75,000 and insurance status classi-
fied as Insured vs. Not Insured.

Statistical analysis
Chi-square for categorical variables and anova for con-
tinuous variables were used to summarize the charac-
teristics of the study sample, including demographics 
by ACE groupings (0/1+; <4/4+; 0,1,2,3,4+) and by the 
four study timepoints (2009–2010; 2011–2012; 2019–
2020; 2021–2022). Prevalence trends were examined by 
estimating prevalence of ACE groupings (0/1+; <4/4+; 
0,1,2,3,4+) across the four timepoints and trend analysis 
was performed to determine if the differences over time 
were statistically significant. Then, to estimate unad-
justed prevalence ratios, log-binomial regression models 
were run with ACE groupings as the outcome and time-
points as the primary independent variable. To identify 
independent correlates of ACE groupings, log-binomial 
regression models were run with ACE groupings as the 
outcome, timepoints as the primary independent vari-
able, and sociodemographic factors including age, sex, 
race/ethnicity, employment, education level, marital 
status, and income level as covariates. Unadjusted and 
adjusted prevalence ratios with 95% confidence inter-
vals (CIs) were estimated from the respective models, 
and statistical significance was set at p < 0.05. All analyses 
were conducted using R-4.1.3.

Results
Tables 1 and 2 summarize ACE prevalence among adults 
by sociodemographic factors by ACE groupings (0 vs. 
1 + ACEs; and < 4 vs. 4 + ACEs) across each year and by 
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sociodemographic factors. Consistently across ACE 
groups and sociodemographic factors by year, prevalence 
of ACEs was high. For the ACE grouping of 0 versus 1+, 
in 2009–2010, prevalence was 62.2%; 2011–2012 62.2%; 
2019–2020 64.5%; and 2021–2022 67.2%. For the ACE 
grouping of < 4 vs. 4+, from 2009 to 2010 prevalence for 
4 + ACEs was 17.4%, from 2011 to 2012 18.1%, 2019–2020 
20.4%, and 2021–2022 22.6%. Also see appendix for addi-
tional reporting by ACE groupings.

Table  3 shows the prevalence ratios by ACE group (0 
vs. 1 + ACEs) across each year and by sociodemographic 
factors. Of note, in 2009–2010, compared to those in the 
18–34 age group, those in the 50–64 age group had sig-
nificantly higher prevalence of having at least 1 or more 
ACE (PR = 1.29; CI 1.16; 1.43) as well as those age 65 and 
older (PR = 1.77; CI 1.57; 1.98) from 2009 to 2010. This 
relationship held across each of the four time points. 
From 2011 to 2012, those in the age group of 35–49 had 
significantly lower prevalence (PR = 0.93; CI 0.88; 0.99) 
compared to those in the 18–34 age group. This relation-
ship flipped in the 2019–2020 time point with the 35–49 
age group demonstrating a significantly higher preva-
lence (PR = 1.07; CI 1.02; 1.13) compared to the 18–34 
age group and increased again in 2021–2022 (PR = 1.15; 
CI 1.02; 1.31). By sex, females had significantly lower 
prevalence of having at least 1 ACE compared to males in 
both 2011–2012 (PR = 0.95; CI 0.92; 0.98) and 2019–2020 
(PR = 0.97; CI 0.94; 0.99). When looking at race/ethnicity, 
from 2009 to 2010 compared to non-Hispanic Whites, 
those identifying as Non-Hispanic Other had signifi-
cantly higher prevalence of at least 1 ACE (PR = 1.12; 
CI 1.04; 1.20). This relationship became non-significant 
in the 2011–2012 time point with Non-Hispanic Black 
adults having a lower prevalence (PR = 0.9; CI 0.84; 0.97) 
compared to non-Hispanic Whites. In 2019–2020, Non-
Hispanic Blacks continued to have a lower prevalence 
(PR = 0.95; CI 0.91; 1.00) with Hispanic adults having 
significantly higher prevalence (PR = 1.18; CI 1.12; 1.26) 
and Non-Hispanic Other adults also having significantly 
higher prevalence (PR = 1.19; CI 1.13; 1.26), compared to 
non-Hispanic Whites. In the 2021–2022 time point, only 
Hispanic adults had a significantly higher prevalence of 
having at least 1 ACE (PR = 1.29; CI 1.14; 1.47) compared 
to non-Hispanic Whites.

Table 4 shows the prevalence ratios by ACE group (< 4 
vs. 4 + ACEs) across each year and by sociodemographic 
factors. Of note, only those aged 35–49 had significantly 
higher prevalence of having 4 + ACEs (PR = 1.1; CI 1.02; 
1.19) compared to those in the 18–34 age group in 2011–
2012. Those in the 50–64 and 65 and older age group, had 
significantly lower prevalence of 4 + ACEs compared to 
the 18–34 age group, consistent across each time point. 
Females, compared to males consistently had a higher 
prevalence of 4 + ACEs across each time point. Adults 
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identifying as Non-Hispanic Other had significantly 
higher prevalence of 4 + ACEs (PR = 1.15; CI 1.03; 1.29) in 
2011–2012 compared to Non-Hispanic Whites. In 2019–
2020, this relationship flipped (PR = 0.87; CI 0.81; 0.93) 
with Non-Hispanic Other adults having lower prevalence 
as well as Non-Hispanic Black adults (PR = 0.79; CI 0.74; 
0.84) and Hispanic adults (PR = 0.72; CI 0.67; 0.78) hav-
ing lower prevalence compared to Non-Hispanic Whites. 
See appendix for additional reporting across each time 
period.

Figure 1 shows the trends in prevalence over time by all 
three ACE groupings (0 vs. 1 + ACEs; <4 vs. 4 + ACEs; and 
0 vs. 1 vs. 2 vs. 3 vs. 4 + ACEs.) Consistent across ACE 
grouping, prevalence in ACEs significantly increased 
across each time point. Of note, those reporting no ACEs 
decreased from 2009 to 2022. Those reporting at least 
3 ACEs and 4 or more ACEs increased over each time 
period from 2009 to 2022.

Discussion
Using a nationally representative sample, weighted for 
population estimates, this study shows that prevalence of 
ACEs has increased in the US since first being assessed 
by BRFSS nationally in 2009 to the most recent year of 
2022. Specifically, prevalence in ACEs, across groupings 
of ACEs has significantly increased over time. When 
looking at the sociodemographic correlates, there is 
variation by ACE groupings by time point. When only 
considering the presence of one or more ACE compared 
to zero ACEs, age is a significant correlate of ACEs. Spe-
cifically, compared to those who are 18–34, those aged 
50–64 and 65 and older from 2009 to 2010 had a 29% 
higher prevalence and a 77% higher prevalence of at least 
1 ACE, respectively. This significant increased prevalence 
was seen across each time point, with marked increased 
prevalence in 2021–2022 for those in the 65 and older age 
group having a two-fold increased prevalence compared 
to those aged 18–34. When looking at the prevalence of 
ACE by sex, females had significantly lower prevalence 
compared to males in 2011–2012 and 2019–2020. From 
2009 to 2010, adults identifying as Non-Hispanic Other 
had a 12% higher prevalence compared to Non-Hispanic 
Whites. In 2011–2012, the only significant prevalence 
was for Non-Hispanic Black adults who had a lower 
prevalence compared to Non-Hispanic Whites. Non-His-
panic Black adults continued to have a lower prevalence 
in 2019–2020 with Hispanic adults having an 18% higher 
prevalence and Non-Hispanic Other adults having a 19% 
higher prevalence compared to Non-Hispanic Whites. 
Those who completed college had consistently higher 
prevalence compared to those with less than a high 
school diploma. Across each time point, those who were 
married had significantly higher prevalence compared to 
those who were not married.

When considering the ACE grouping of 4 or more, 
compared ACE grouping of 0–3, those aged 50 and 
older had significantly lower prevalence compared to 
those aged 18–34 across each of the four time points. 
When looking at four or more ACEs by sex, females 
had between 35% and 40% higher prevalence compared 
to males across each of the four time points. By race/
ethnicity, only Non-Hispanic Other adults had a 15% 
higher prevalence from 2011 to 2012 compared to Non-
Hispanic Whites. From 2019 to 2020, each racial/eth-
nic group had significantly lower prevalence compared 
to Non-Hispanic Whites. By marital status, those were 
married had significantly lower prevalence of ACEs com-
pared to those who were not married from 2011 to 2012; 
2019–2020; and 2021–2022. Those who completed col-
lege had lower prevalence across each time point com-
pared to those with less than a high school education, 
and those with incomes over $25,000 annually had sig-
nificantly lower prevalence of ACEs over each time point.

This is one of the first studies to our knowledge to 
examine prevalence of ACEs over time using national 
data in the US. Existing work examining trends in ACEs 
have relied primarily on summarizing data sources 
including vital statistics and published literature to esti-
mate reports over time periods [19]. Findings from 
this study show that prevalence of ACEs over time has 
increased as of 2022, however additional surveillance at 
the population level is needed for a more precise esti-
mate. For example, BRFSS is a robust surveillance mech-
anism at the national level, however states may opt in 
to include the ACE module, and availability of the ACE 
module varies over time [21]. For this reason, the increase 
in ACEs may be in part due to a greater number of states 
electing to use the ACE module in their surveillance. To 
truly understand the prevalence and impact of ACEs, 
national surveillance programs should consider incorpo-
rating required ACE modules to better understand prev-
alence as well as understand the influence ACEs have on 
other health behaviors and health promotion activities.

This study also examined the sociodemographic cor-
relates of ACEs and found variation by ACE groupings. 
Specifically, prevalence of at least one ACE was higher 
for males, Non-Hispanic Other adults, and those with 
less than a high school education. Whereas prevalence 
of four or more ACEs was higher for females, those who 
have less than a high school education, and those who 
earn less than $25,000 annually. Prevalence of four or 
more ACEs was higher for Non-Hispanic Other adults 
in 2011–2012 and higher for Non-Hispanic Whites in 
2019–2020. While the current literature shows women 
and racial/ethnic minorities are more likely to experience 
ACEs compared to men and non-Hispanic Whites [23–
30]. This is one of the first studies to examine correlates 
across sociodemographic factors by year of BRFSS data 
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and adds new findings to our understanding that preva-
lence may vary by ACE grouping.

Overall, the body of literature examining the preva-
lence as well as the associated social and health risks of 
ACEs has been well established [30, 31]. As this study 
shows, ACEs persist as a major public health concern in 
the United States with increased prevalence since 2009. 
These findings add to the field by informing key areas for 
primary and secondary prevention, namely screening and 
education to further understand specific vulnerabilities 
that may exist across populations to prevent the occur-
rence, as well as mitigate the effects once they have been 
identified as having occurred [32]. However, as ACEs 
persist as a public health crisis, the next frontier in the 
study of ACE prevention is to use a root cause approach 
to identify structural determinants that allow the inci-
dence of ACEs to increase. Specifically, understanding 
the societal structures and larger contexts wherein ACEs 
occur are needed for large scale prevention efforts across 
populations. For example, recent work within the field of 
diabetes has identified key factors that increase risk for 
ACEs and subsequent risk for type 2 diabetes at the com-
munity and social level using a qualitative approach [33]. 
These factors include family instability and poverty [33]. 
Additional work outlining the Pair of ACEs highlights 
individual level ACEs as one group of ACEs, and the 
community/environment as the second group, together 
forming a detrimental Pair of ACEs [34]. This work con-
ceptually illustrates the root causes of ACEs to include 
poverty, discrimination, lack of economic mobility, and 
exposure to violence [34]. While this evidence advances 
our understanding, the field is still limited in understand-
ing pathways. To effectively use the evidence base to 
develop prevention strategies, identifying the pathways 
at a population level are needed to develop and refine 
interventions to understand structural factors that enable 
ACEs to persist.

While this study is strengthened by its large sample 
size, there are limitations that are worth mentioning. 
First, data on ACEs were self-reported by study partici-
pants and may be subject to recall bias. Evidence shows 
recall for significant life events such as diagnosis with 
a chronic disease as well as traumatic lived experiences 
have relatively low recall bias, therefore we do not believe 
this impacts the findings [35, 36]. Additionally, not all 
states included the ACE module in their yearly data col-
lection, with a small number of states including the mod-
ule in the initial time period from 2009 to 2010. While the 
number of states offering the ACE module increased over 
time, consideration for inclusion of ACEs as a required 
BRFSS module would allow for more precise estimates 
at the population level. No states in BRFSS assessed for 
ACEs between the years 2013–2018. Furthermore, a sig-
nificant percentage of the sample population identified 
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as non-Hispanic White (79.4%) and does not adequately 
represent the racial, ethnic and cultural diversity of these 
experiences, potentially representing under reported 
data across the whole population as many communities 
are not represented here. More importantly, due to the 
small sample sizes across racial/ethnic groups, racial/eth-
nic minorities identifying as Asian, Pacific Islander, and 
Native American were collapsed into Other. Additional 
research and data collection focusing on the prevalence 
of ACEs amongst diverse populations should be con-
sidered in order to accurately recommend appropriate 
screening and prevention techniques. BRFSS does not 
assess timing of ACEs. This may be important informa-
tion for prevention programs. In addition, BRFSS years 
2020–2022 represent COVID-19 years including manda-
tory shelter in place orders. Some evidence shows that 
there may have been increased incidence of ACEs dur-
ing this time. This is an important event that may impact 
overall prevalence and warrants independent investiga-
tion to understand the effect of COVID-19 on ACEs [37]. 
Finally, the increased public health awareness of ACEs 
since the original ACEs study may be an important factor 
in creating space to disclose and self-report experiences. 
The role of awareness and campaigns in disclosure should 
be examined as a factor leading to increased reporting 
that masks as increased prevalence.

Conclusions and implications
The present study provides new information on ACEs 
over 4 time periods using national data and show that 
ACEs have significantly increased from 2009 to 2022. To 
effectively address ACEs from a population health stand-
point, incorporating levels of prevention into policy to 
address the impact on health over time may be an impor-
tant strategy to adopt at the federal level. Additional work 
will be needed including more comprehensive surveil-
lance efforts at the state and national level. These include 
precise estimates at the national level that includes each 
US state and province. This can be achieved by adopt-
ing the expanded ACE module (including individual and 

community level ACEs) as a core module in BRFSS. If 
adopting the ACE module as a part of the BRFSS core 
is not feasible, funding for a largescale national study 
or embedding expanded ACE questions into existing 
national platforms where data is collected such as the 
Centers for Medicare and Medicaid Services may be war-
ranted. Second, understanding the impact of societal 
events and trends on reporting and incidence is highly 
needed. Specifically, little has been done to understand 
the role of COVID-19 on incidence of ACEs. In addi-
tion, since the original ACE study was published in 1998, 
robust data has become available on the role of ACEs in 
health over the life course. This has led to public health 
awareness and educational campaigns [32]. Evaluation 
of these programs on primary, secondary, and tertiary 
prevention at the national level are needed. Specifically, 
understanding if public health campaigns have decreased 
the occurrence of ACEs (primary), mitigated the detri-
mental health effects once ACEs have occurred (second-
ary), and decreased complications after disease and/or 
mental health conditions have become manifest among 
those who have experienced ACEs (tertiary) will inform 
population level approaches to addressing Adverse 
Childhood Experiences.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-20125-4.

Supplementary Material 1

Acknowledgements
Not Applicable.

Author contributions
LEE and JAC designed the study. LEE and JAC designed the study. LEE 
designed the analysis, XW, YX, and SN analyzed the data, LEE interpreted the 
data. JAC and SK drafted the article. JAC, SK, XW, YX, SN, and LEE critically 
revised the manuscript for intellectual content. All authors approved the final 
manuscript.

Fig. 1  Prevalence of ACE by ACE groupings over time

 

https://doi.org/10.1186/s12889-024-20125-4
https://doi.org/10.1186/s12889-024-20125-4


Page 12 of 13Kumar et al. BMC Public Health         (2024) 24:2615 

Funding
The authors would like to acknowledge efforts for this study were partially 
supported by: National Institute of Diabetes and Digestive Kidney Disease 
(R01DK118038, R01DK120861, PI: Egede, K01DK131319, PI: Campbell); and 
National Institute for Minority Health and Health Disparities (R01MD013826, 
PI: Egede/Walker; R01MD017574, PI: Egede/Linde; R01MD018012, PI: Egede/
Linde). Funding organizations had no role in the analysis, interpretation of 
data, or writing of the manuscript.

Data availability
Data used for this study is available upon request from LEE.

Declarations

Ethics approval and consent to participate
Not Applicable.

Consent for publication
Not Applicable.

Financial disclosures
No financial disclosures are reported by the authors of this paper.

Competing interests
The authors declare no competing interests.

Received: 9 April 2024 / Accepted: 18 September 2024

References
1.	 Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, Koss 

MP, Marks JS. Relationship of childhood abuse and household dysfunction 
to many of the leading causes of death in adults. The Adverse Childhood 
Experiences (ACE) Study. Am J Prev Med. 1998;14(4):245 – 58. https://doi.
org/10.1016/s0749-3797(98)00017-8. PMID: 9635069.

2.	 Cronholm PF, Forke CM, Wade R, Bair-Merritt MH, Davis M, Harkins-Schwarz M, 
Pachter LM, Fein JA. Adverse Childhood Experiences: Expanding the Concept 
of Adversity. Am J Prev Med. 2015;49(3):354 – 61. https://doi.org/10.1016/j.
amepre.2015.02.001. PMID: 26296440.

3.	 Center for Disease Control and Prevention. Adverse Childhood Experiences. 
2023. Accessed from https://www.cdc.gov/violenceprevention/aces/fastfact.
html

4.	 Fang X, Brown DS, Florence CS, Mercy JA. The economic burden of child mal-
treatment in the United States and implications for prevention. Child Abuse 
Negl. 2012;36(2):156–65.

5.	 D’Arcy-Bewick S, Turiano N, Sutin AR, Terracciano A, O’Súilleabháin PS. 
Adverse childhood experiences and all-cause mortality risk in adult-
hood. Child Abuse Negl. 2023;144:106386. https://doi.org/10.1016/j.
chiabu.2023.106386. Epub 2023 Aug 3. PMID: 37542995.

6.	 Campbell JA, Walker RJ, Egede LE. Associations between adverse childhood 
experiences, high-risk behaviors, and morbidity in Adulthood. Am J Prev Med. 
2016;50(3):344–52. https://doi.org/10.1016/j.amepre.2015.07.022. Epub 2015 
Oct 21. PMID: 26474668; PMCID: PMC4762720.

7.	 Brown DW, Anda RF, Tiemeier H, Felitti VJ, Edwards VJ, Croft JB, Giles WH. 
Adverse childhood experiences and the risk of premature mortality. Am J 
Prev Med. 2009;37(5):389–96.

8.	 Stefanescu A, Hilliker A. Adverse Childhood Experiences and Health-Related 
Quality of Life in Adulthood in American Indians and Alaska Natives. Am 
Indian Alsk Native Ment Health Res. 2023;30(1):1–13. https://doi.org/10.5820/
aian.3001.2023.1. PMID: 37027497.

9.	 Yu J, Patel RA, Haynie DL, Vidal-Ribas P, Govender T, Sundaram R, Gilman 
SE. Adverse childhood experiences and premature mortality through mid-
adulthood: a five-decade prospective study. Lancet Reg Health–Americas. 
2022;15.

10.	 Anda RF, Dong M, Brown DW, Felitti VJ, Giles WH, Perry GS, Valerie EJ, Dube SR. 
The relationship of adverse childhood experiences to a history of premature 
death of family members. BMC Public Health. 2009;9:1–0.

11.	 Huffhines L, Noser A, Patton SR. The Link between adverse childhood experi-
ences and diabetes. Curr Diab Rep. 2016;16(6):54. https://doi.org/10.1007/
s11892-016-0740-8. PMID: 27112958; PMCID: PMC5292871.

12.	 Campbell JA, Farmer GC, Nguyen-Rodriguez S, Walker RJ, Egede LE. Using 
path analysis to examine the relationship between sexual abuse in childhood 
and diabetes in adulthood in a sample of US adults. Prev Med. 2018;108:1–7.

13.	 Rich-Edwards JW, Spiegelman D, Hibert EN, Jun HJ, Todd TJ, Kawachi I, Wright 
RJ. Abuse in childhood and adolescence as a predictor of type 2 diabetes in 
adult women. Am J Prev Med. 2010;39(6):529–36.

14.	 Scott J, McMillian-Bohler J, Johnson R, Simmons LA. Adverse child-
hood experiences and blood pressure in women in the United States: a 
systematic review. J Midwifery Womens Health. 2021;66(1):78–87. https://
doi.org/10.1111/jmwh.13213. Epub 2021 Feb 11. PMID: 33576175; PMCID: 
PMC8170683.

15.	 Ozieh MN, Garacci E, Campbell JA, Walker RJ, Egede LE. Adverse childhood 
experiences and decreased renal function: impact on all-cause mortal-
ity. Adults Am J Prev Med. 2020;59(2):e49–57. https://doi.org/10.1016/j.
amepre.2020.04.005. PMID: 32690202; PMCID: PMC7378887.

16.	 Campbell JA, Mosley-Johnson E, Garacci E, Walker RJ, Egede LE. The co-occur-
rence of diabetes and adverse childhood experiences and its impact on mor-
tality in US adults. J Affect Disord. 2019;249:20–5. https://doi.org/10.1016/j.
jad.2019.02.016. Epub 2019 Feb 6. PMID: 30743018; PMCID: PMC6420860.

17.	 Gu W, Zhao Q, Yuan C, Yi Z, Zhao M, Wang Z. Impact of adverse childhood 
experiences on the symptom severity of different mental disorders: a cross-
diagnostic study. Gen Psychiatr. 2022;35(2):e100741. https://doi.org/10.1136/
gpsych-2021-100741. PMID: 35572774; PMCID: PMC9036421.

18.	 Park YM, Shekhtman T, Kelsoe JR. Effect of the type and number of adverse 
childhood experiences and the timing of adverse experiences on clinical out-
comes in individuals with bipolar disorder. Brain Sci. 2020;10(5):254. https://
doi.org/10.3390/brainsci10050254. PMID: 32349367; PMCID: PMC7287780.

19.	 Finkelhor D. Trends in adverse childhood experiences (ACEs) in the United 
States. Child Abuse Negl. 2020;108:104641.

20.	 Hartwell M, Hendrix-Dicken A, Terry R, Schiffmacher S, Conway L, Croff JM. 
Trends and forecasted rates of adverse childhood experiences among adults 
in the United States: an analysis of the Behavioral Risk Factor Surveillance 
System. J Osteopath Med. 2023;123(7):357–363. https://doi.org/10.1515/jom-
2022-0221. PMID: 36947857.

21.	 Center for Disease Control and Prevention. Behavioral Risk Factor Surveillance 
System. 2018. Accessed from: https://www.cdc.gov/brfss/index.html

22.	 Center for Disease Control and Prevention. Behavioral Risk Factor Surveillance 
System – Complex Sampling Weights and Preparing 2022 BRFSS Module 
Data for Analysis, 2023. Accessed from: https://www.cdc.gov/brfss/annual_
data/2022/pdf/Complex-Sampling-Weights-and-Preparing-Module-Data-for-
Analysis-2022-508.pdf

23.	 Fortson BL, Klevens J, Merrick MT, Gilbert LK, Alexander SP. Preventing child 
abuse and neglect: a technical package for policy, norm, and programmatic 
activities.

24.	 Cole AB, Armstrong CM, Giano ZD, Hubach RD. An update on ACEs domain 
frequencies across race/ethnicity and sex in a nationally representative 
sample. Child Abuse Negl. 2022;129:105686.

25.	 Richards TN, Schwartz JA, Wright E. Examining adverse childhood experi-
ences among native American persons in a nationally representative sample: 
differences among racial/ethnic groups and race/ethnicity-sex dyads. Child 
Abuse Negl. 2021;111:104812.

26.	 Nadan Y, Spilsbury JC, Korbin JE. Culture and context in understanding child 
maltreatment: contributions of intersectionality and neighborhood-based 
research. Child Abuse Negl. 2015;41:40–8.

27.	 Mersky JP, Choi C, Plummer Lee C, Janczewski CE. Disparities in adverse 
childhood experiences by race/ethnicity, gender, and economic status: inter-
sectional analysis of a nationally representative sample. Child Abuse Negl. 
2021;117:105066. https://doi.org/10.1016/j.chiabu.2021.105066. Epub 2021 
Apr 9. PMID: 33845239.

28.	 Zhang X, Monnat SM. Racial/ethnic differences in clusters of adverse child-
hood experiences and associations with adolescent mental health. SSM 
Popul Health. 2021;17:100997. https://doi.org/10.1016/j.ssmph.2021.100997. 
PMID: 34984220; PMCID: PMC8693281.

29.	 Giano Z, Wheeler DL, Hubach RD. The frequencies and disparities of adverse 
childhood experiences in the US. BMC Public Health. 2020;20:1–2.

30.	 Centers for Disease Control and Prevention: About Adverse Childhood 
Experiences. 2024. Accessed from: https://www.cdc.gov/aces/about/?CDC_
AAref_Val=https://www.cdc.gov/violenceprevention/aces/fastfact.html

https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1016/j.amepre.2015.02.001
https://doi.org/10.1016/j.amepre.2015.02.001
https://www.cdc.gov/violenceprevention/aces/fastfact.html
https://www.cdc.gov/violenceprevention/aces/fastfact.html
https://doi.org/10.1016/j.chiabu.2023.106386
https://doi.org/10.1016/j.chiabu.2023.106386
https://doi.org/10.1016/j.amepre.2015.07.022
https://doi.org/10.5820/aian.3001.2023.1
https://doi.org/10.5820/aian.3001.2023.1
https://doi.org/10.1007/s11892-016-0740-8
https://doi.org/10.1007/s11892-016-0740-8
https://doi.org/10.1111/jmwh.13213
https://doi.org/10.1111/jmwh.13213
https://doi.org/10.1016/j.amepre.2020.04.005
https://doi.org/10.1016/j.amepre.2020.04.005
https://doi.org/10.1016/j.jad.2019.02.016
https://doi.org/10.1016/j.jad.2019.02.016
https://doi.org/10.1136/gpsych-2021-100741
https://doi.org/10.1136/gpsych-2021-100741
https://doi.org/10.3390/brainsci10050254
https://doi.org/10.3390/brainsci10050254
https://doi.org/10.1515/jom-2022-0221
https://doi.org/10.1515/jom-2022-0221
https://www.cdc.gov/brfss/index.html
https://www.cdc.gov/brfss/annual_data/2022/pdf/Complex-Sampling-Weights-and-Preparing-Module-Data-for-Analysis-2022-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/Complex-Sampling-Weights-and-Preparing-Module-Data-for-Analysis-2022-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/Complex-Sampling-Weights-and-Preparing-Module-Data-for-Analysis-2022-508.pdf
https://doi.org/10.1016/j.chiabu.2021.105066
https://doi.org/10.1016/j.ssmph.2021.100997
https://www.cdc.gov/aces/about/?CDC_AAref_Val=https://www.cdc.gov/violenceprevention/aces/fastfact.html
https://www.cdc.gov/aces/about/?CDC_AAref_Val=https://www.cdc.gov/violenceprevention/aces/fastfact.html


Page 13 of 13Kumar et al. BMC Public Health         (2024) 24:2615 

31.	 Merritt, M.B., Cronholm, P., Davis, M., Dempsey, S., Fein, J., Kuykendall, S.A.,…
Wade, R. (2013). Findings from the Philadelphia Urban ACE Survey. Institute 
for Safe Families. https://www.rwjf.org/en/library/research/2013/09/findings-
from-the-philadelphia-urban-ace-survey.html.

32.	 CDC Preventing Child Abuse and Neglect. 2024. Accessed from: https://www.
cdc.gov/child-abuse-neglect/prevention/index.html

33.	 Campbell JA, Egede LE. Contextualizing risk, pathways, and solutions for 
the relationship between adverse childhood experiences (ACEs) and type 
2 diabetes among inner-city African americans: a qualitative analysis and 
development of a theoretical framework. J Affect Disord. 2024;361:522–7. 
Epub 2024 Jun 23. PMID: 38917888; PMCID: PMC11328455.

34.	 Ellis WR, Dietz WH. A New Framework for Addressing Adverse Childhood and 
Community Experiences: The Building Community Resilience Model. Acad 
Pediatr. 2017;17(7S):S86-S93. https://doi.org/10.1016/j.acap.2016.12.011. 
PMID: 28865665.

35.	 Edwards WS. Evaluation of national health interview survey diagnostic 
reporting. Us Department of Health & Human; 1994.

36.	 Bowlin SJ, Morrill BD, Nafziger AN, Lewis C, Pearson TA. Reliability and 
changes in validity of self-reported cardiovascular disease risk factors 
using dual response: the behavioral risk factor survey. J Clin Epidemiol. 
1996;49(5):511–7.

37.	 Anderson KN. Adverse childhood experiences during the COVID-19 
pandemic and associations with poor mental health and suicidal behaviors 
among high school students—adolescent behaviors and experiences Sur-
vey, United States, January–June 2021. Volume 71. Morbidity and mortality 
weekly report: MMWR; 2022.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.rwjf.org/en/library/research/2013/09/findings-from-the-philadelphia-urban-ace-survey.html
https://www.rwjf.org/en/library/research/2013/09/findings-from-the-philadelphia-urban-ace-survey.html
https://www.cdc.gov/child-abuse-neglect/prevention/index.html
https://www.cdc.gov/child-abuse-neglect/prevention/index.html
https://doi.org/10.1016/j.acap.2016.12.011

	﻿Trends in prevalence of adverse childhood experiences by sociodemographic factors in the United States: Behavioral Risk Factor Surveillance System 2009–2022
	﻿﻿Abstract﻿
	﻿Introduction
	﻿Methods
	﻿Data source
	﻿Outcome variable
	﻿ACE grouping variables
	﻿Demographic variables
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions and implications
	﻿References


