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A B S T R A C T   

A growing number of studies have found associations between adverse childhood experiences (ACEs) and adult 
well-being, with disparities between subpopulations. Limited research exists about the association between ACEs 
and cognitive disability, and variations by race and ethnicity. This study reports a cross-sectional analysis of 
2019 Behavioral Risk Factor Surveillance System (BRFSS) data (n = 93 692) conducted in 2021. Logistic 
regression models examined the association between ACEs and cognitive disability (as defined by serious dif
ficulty concentrating, remembering or making decisions because of a physical, mental, or emotional condition) 
and whether the association varied by race and ethnicity, adjusting for demographics, (age, gender, marital 
status), socioeconomic factors (income and education), and perceived general health. Exposures to 1, 2, 3, and 4 
or more ACEs were associated with elevated odds of cognitive disability; the association varied by race and 
ethnicity (p for interaction less than 0.05). In stratified analyses, ACEs were positively associated with cognitive 
disability among the American Indian/Alaskan Native group, though significant only among those reporting 4 
ACEs or more (OR: 2.89; 95% CI 1.25, 6.66). A dose response was observed for Black, White and Hispanic groups 
though the association was larger among Hispanic respondents. The elevated odds of cognitive disability asso
ciated with ACEs warrant additional research to understand mechanisms underlying this relationship across 
racial and ethnic groups. Additionally, interventions to prevent cognitive disability may benefit from considering 
ACEs across all populations, particularly among those with highest prevalence.   

1. Introduction: 

Cognitive disability, self-reported difficulty with concentration, 
memory and/or decision making (Erickson, 2008) is the second most 
common type of disability in the United States (Stevens et al., 2016) with 
prevalence ranging from 6 to 11% (Okoro et al., 2018; Benn et al., 2015), 
depending on the survey year and sample. Previous studies have 
observed disparities in cognitive disability with greater odds among 
Black (Nuru-Jeter et al., 2011) and American Indian/Alaskan Native 
groups (Benn et al., 2015) and lower odds among Hispanic populations 
(Benn et al., 2015), with in-group variation by age (Benn et al., 2015; 
Nuru-Jeter et al., 2011), nativity (Benn et al., 2015), and socioeconomic 
factors (Benn et al., 2015). Adults with cognitive disabilities are less 
likely to receive preventive health screenings and more likely to have 
chronic conditions than people without disabilities (Reichard et al., 

2011). Given that preventing cognitive disability is critically important 
for improving overall population health, there have been multiple calls 
within public health to further our understanding of this issue across 
populations(Stevens et al., 2016; Krahn et al., 2015). 

A number of factors may influence cognitive disability, including 
exposure to adverse childhood experiences (ACEs), specific forms of 
childhood trauma (abuse, neglect and household dysfunction) that were 
first studied together in 1998 by Felliti et al(Felitti et al., 1998). 
Different brain structures between those with and without a history of 
ACEs (Jeong et al., 2021; Walsh et al., 2014; Shonkoff and Garner, 2012) 
as well as previous studies looking at other measures of childhood 
trauma and cognitive function (Irigaray et al., 2013; Su et al., 2019), 
suggest ACEs may influence cognitive disability through multiple 
pathways including acquired and traumatic brain injuries (Guinn et al., 
2019) and prolonged activation of the hypothalamic–pituitaryadrenal 
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axis (Bhushan et al., 2020) which can damage the hippocampus and 
affect memory (Lupien et al., 1998). Approximately 60% of the United 
States (US) population has been exposed to at least one ACE and 16% 
have been exposed to 4 or more ACEs (Merrick et al., 2018). 

A report from the Georgia Department of Public Health using 2016 
Behavioral Risk Factor Surveillance System (BRFSS) data found 41% of 
adults with 4 or more ACEs had difficulty making decisions compared to 
21% of adults with no ACEs but it did not control for possible con
founders, including race and ethnicity (Davis et al., 2018). ACES tend to 
be more prevalent among Black, Latino and American Indian/Alaskan 
Native populations (Merrick et al., 2018; Mersky et al., 2021; Giano 
et al., 2021; Giano et al., 2020), disparities that may result in differential 
influences on cognitive disability across racial and ethnic groups. 
Several factors may give rise to varying ACEs-cognitive disability asso
ciations among non-White populations, including greater exposure to 
structural barriers, often stemming from racial residential segregation, a 
fundamental cause of racial and ethnic health inequities (Williams and 
Collins, 2001). In the US, the legacy of slavery, Jim Crow laws, and 
redlining persist, with current segregated neighborhoods (Banaji et al., 
2021). Segregation is associated with limited access to health promoting 
resources, including fewer educational and employment opportunities; 
lack of quality housing; less access to healthy food and physical activity 
outlets; and more crime (Williams and Collins, 2001) which can lead 
to greater stress (Williams, 2018) and poor health (Kramer and Hogue, 
2009). Although previous studies have examined racial and ethnic 
variations in the association between ACEs and health outcomes (Stin
son et al., 2021; Elkins et al., 2019), to our knowledge, no prior research 
has investigated ACEs associations with cognitive disability according to 
race and ethnicity. 

Understanding the relationships between ACEs, cognitive disability 
and race and ethnicity is important for the design of future interventions 
to reduce ACEs and prevent cognitive disability across diverse pop
ulations. Using cross-sectional data from the 2019 BRFSS, this study 
investigated: 1) the association between self-reported ACEs and cogni
tive disability and 2) variations in this association by race or ethnicity. 

2. Methods 

2.1. Data and study sample 

BRFSS is an annual telephone survey using probability-based sam
pling of non-institutionalized adults 18 and over in the US(CDC, 2019a). 
Each state conducts BRFSS with support from the Centers for Disease 
Control and Prevention and includes questions on a range of health 
behavior and risk topics. Since 2009, states have been able to add an 
optional module on ACEs. Secondary research using BRFSS publicly 
available deidentified data is not considered human subjects research, 
therefore our study was exempt from Institutional Review Board review. 

The BRFSS ACE module includes 11 questions adapted from the ACE 
study questionnaire developed by Felitti et al, (Felitti et al., 1998) 
covering 9 different types of childhood exposures: emotional, physical, 
and sexual abuse; household-member mental illness, alcohol and drug 
use; witnessing domestic violence; parental separation/divorce; and 
incarcerated family members (Ford et al., 2014). Each category is rep
resented by 1 question except for sexual abuse which has 3 related 
questions. Previous research to assess and validate BRFSS’s ACE module 
found an acceptable level of internal consistency when using the set of 
11 ACE items (Ford et al., 2014). 

Following BRFSS instructions for preparing data files to analyze 
ACEs data, 4 BRFSS 2019 data files were used for this study (CDC, 
2019b). In each of these files, we kept the 21 states that had publicly 
available survey responses for the ACE module. We then renamed the 
corresponding weight variable to a new and consistent weight variable 
in each file (CDC, 2019b) and appended the 4 files to create a dataset 
with 149 801 observations. After selecting records with complete data 
for all of the variables of interest, the analytic dataset was comprised of 

93 692 observations (Fig. 1). 

2.2. Measures 

After creating our analytic dataset, we re-coded several of the ACE 
variables so that we could create an ordinal variable for the number of 
different ACEs. As previously done (Ford et al., 2014), we created 
dichotomous variables for ACE items that had more than 2 response 
options. For example, we created a new dichotomous variable that 
classified responses into “Never” or “One or more times” based on re
sponses to the question “How often did your parents or adults in your 
home ever slap, hit, kick, punch, or beat each other up?”. 

Using the dichotomous ACE variables, we created a summary score 
to count how many ACEs each participant reported, counting each 
instance of “One or more times” as 1 ACE exposure. For the main in
dependent variable, an ordinal variable was used with categories 0 ACE, 
1 ACE, 2 ACEs, 3 ACEs and 4 or more ACEs. The 4 or more cut off is used 
to enable comparability of results across studies (Hawkins et al., 2020; 
Slack et al., 2017; Merrick et al., 2019) and to inform program and 
policy-making(ACEs Aware, 2021). 

Cognitive disability is 1 of 6 disability types tracked by the census 
(Census, 2017) and several national population-based surveys in the US 
(HHS, 2011). As done in prior research (Okoro et al., 2018; Benn et al., 
2015) respondents were classified as having cognitive disability if they 
reported “having serious difficulty concentrating, remembering, or 
making decisions because of a physical, mental or emotional condition” 
(Erickson, 2008). While this measure of cognitive disability is limited by 
its self-reported nature, it is important to investigate in national samples. 
It is also a required question by section 4302 of the Affordable Care Act 
(HHS, 2011). 

We included the following variables that, based on the literature, 
may alter any observed association between exposure to ACEs and 
cognitive disability: age (Irigaray et al., 2013; Adams et al., 2020), race 
and ethnicity (Benn et al., 2015; Irigaray et al., 2013; Adams et al., 
2020), income (Irigaray et al., 2013; Adams et al., 2020), perceived 
general health (Adams et al., 2020), gender (Benn et al., 2015; Adams 
et al., 2020), education level (Benn et al., 2015; Irigaray et al., 2013; 
Adams et al., 2020), and marital status (Benn et al., 2015). For age, 
income, educational level, perceived general health, gender, and race 
and ethnicity, we used the original categories from the 2019 BRFSS 
(CDC, 2020) as follows: age as a categorical variable (18–24; 25–34; 
35–44; 45–54; 55–64; and 65 or older); annual household income from 
all sources (less than $15,000; $15,000 to less than $25,000; $25,000 to 
less than $35,000; $35,000 to less than $50,000; and $50,000 or more); 
level of education completed (did not graduate from high school (HS); 
graduated HS; attended college or technical school; and graduated from 
college or technical school); perceived general health (excellent, very 
good, good, fair, and poor); gender (as measured by the question “Are 
you male or female?”); and race and ethnicity (White, Non-Hispanic; 
Black, Non-Hispanic; Asian, Non-Hispanic; American Indian/Alaskan 
Native, Non-Hispanic; Hispanic and other race, non-Hispanic; hereafter 
referred to as “White,” “Black,” “Asian,” “American Indian/Alaskan 
Native (AI/AN),” “Hispanic,” and “other.”) Marital status was classified 
as “married/member of an unmarried couple" and "divorced/widowed/ 
separated/never married.” Those respondents whose race and ethnicity 
was classified as “other” or who had missing data or responded as “don’t 
know,” “unsure” or refused answers to any of our selected variables were 
excluded from the analysis (Fig. 1). 

2.3. Statistical Analysis: 

We estimated the prevalence of cognitive disability and distributions 
of other variables according to ACEs, using chi square statistics. To 
assess the association between ACEs and cognitive disability, we used 
the overall sample and constructed a logistic regression model with 
cognitive disability as a dichotomous dependent variable while 
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adjusting for demographic (sex, race and ethnicity, marital status), so
cioeconomic factors (income and educational attainment), and 
perceived general health. To formally assess whether the association 
between ACEs and cognitive disability varied by race and ethnicity, a 
cross-product term between the levels of ACEs and race and ethnicity 
groups was added to the adjusted logistic regression model. Following 
recommendations for epidemiologic methods where the presence of an 
interaction is identified (Hennekens et al., 1987), we obtained odds 
ratios (ORs) and 95% confidence intervals from models stratified by race 
and ethnicity and adjusted for covariates. The test of interaction and ORs 
associated with p-values less than 0.05 were considered statistically 
significant. In sensitivity analyses, we used ACEs as a continuous vari
able and constructed the same regression models. We also used the 
margins command to estimate average adjusted predictions of cognitive 
disability (Williams, 2012). All analyses were conducted using Stata 
statistical software version 15.1 IC (StataCorp; College Station, TX). The 
analyses account for the complex design of the survey to ensure the 
study estimates were representative of the non-institutionalized US 
population, as recommended in the BRFSS technical documentation 
(CDC, 2019b). We completed our statistical analyses in 2021. 

3. Results: 

The total analytic sample was comprised of 93 692 individuals, of 
which 65% (n = 57 458) experienced at least 1 of 11 ACE items and 20% 
(n = 16 260) experienced 4 or more ACEs. In the sample as a whole, the 
average number of reported ACEs was 1.92 (standard error (SE): 0.01). 
The mean ACEs and SEs for each group by race and ethnicity were 1.06 
(SE = 0.10) for Asian; 1.89 (SE = 0.02) for White; 2.07 (SE = 0.07) for 
Hispanic; 2.12 (SE = 0.05) for Black and 2.87 (SE = 0.14) for AI/AN and 
groups. 

Prevalence of cognitive disability in the overall sample was 11% and 
this varied by race and ethnicity with the highest prevalence among 
respondents who identified as AI/AN (21%) and the lowest among re
spondents who identified as Asian (5%). The prevalence for those who 
identified as White, Black and Hispanic were 11%, 12% and 13% 
respectively. 

Among 36 234 respondents who reported 0 ACEs, 5% reported a 
cognitive disability compared to 24% of the 16 260 who reported 4 or 
more ACEs (Table 1). Average adjusted predictions of cognitive 
disability were 4.5% among people with 0 ACEs compared to 15.7% 
among people with 4 or more ACEs. Stratified adjusted prediction results 
by race and ethnicity are available upon request. 

There were statistically significant differences in the characteristics 
of the sample according to ACEs. Those reporting 4 or more ACEs were 
more likely to be younger than 65 years, more likely to be female, more 
likely to be non-White, to be in the lower income and education distri
butions and more likely to report worse perceived health status 
(Table 1). 

In the overall sample, ACES were positively associated with cognitive 
disability. Reporting 1 ACE (OR: 1.45, 95% CI: 1.28, 1.64), 2 ACEs (OR: 
2.21, 95% CI: 1.93, 2.53), 3 ACEs (OR: 2.97, 95% CI: 2.56, 3.46) and 4 or 
more ACES (OR: 5.73, 95% CI: 5.14, 6.38) was associated with greater 
odds of reporting serious difficulty concentrating, remembering or 
making decisions, compared with those reporting no ACEs (Table 2). 
After controlling for age, gender, race and ethnicity, household income, 
education, marital status, and perceived general health, ACEs remained 
associated with elevated odds of reported cognitive disability. The as
sociation appeared to follow a dose–response, with higher number of 
reported ACEs related to higher odds of cognitive disability, with the 
greatest magnitude of association observed for those that reported 4 or 
more ACEs (OR: 4.03, 95% CI:3.57, 4.55). In both unadjusted and 
adjusted models, the CIs did not cross the null value (Table 2). 

We observed evidence of statistically significant variation in the 
ACEs-cognitive disability association by race and ethnicity (p =.03) 
(Table 2 and Fig. 2). Although the dose–response relationship persisted 

Appended 
BRFSS files 
with states 

including ACE 
data 

(n=149 801)

Observations 
with complete 

ACE data
(n=114 536)

Remaining
(n=111 834)

Remaining 
(n=111 300)

Analytic 
Sample

( n=93 692)

Income, 
education, 

marital status or 
general health 

missing, 
unknown or 

unsure 
(n=17 608)

Cognitive 
disability 
unknown, 

unsure, refused 
or missing 

(n=534)

Race/ethnicity 
"other" 

(n=2702)

Don't 
know/unsure or 
refused at least 

one ACE 
question 

(n=35 265)

Fig. 1. Selection of analytic dataset from Behavioral Risk Factor Surveillance 
System: United States, 2019. ACEs, Adverse Childhood Experiences; BRFSS, 
Behavioral Risk Surveillance System; Responses in shaded boxes were excluded 
from this study. 
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among the White, Black, and Hispanic race and ethnicity groups, the 
strength and statistical significance of the associations differed. For 
example, the association between 1 ACE and cognitive disability was 
null (adjusted OR: 1.04, 95% CI: 0.71, 1.54) among the Black group in 
the unadjusted and adjusted models. Among the AI/AN group, the as
sociation was only statistically significant among those reporting 4 or 
more ACEs (adjusted OR 2.89, 95% CI: 1.25, 6.66). However, for re
spondents who identified as Hispanic, the association between ACEs and 
cognitive disability was statistically significant for every ACE level in 
both the crude and adjusted models and became larger after adjustment 
for covariates. Given frequencies less than 20 for cross-tabulations be
tween ACEs and cognitive disability within the Asian subpopulation, we 
are unable to report estimates for this group (CDC, 2015). 

Results from sensitivity analyses using ACEs as a continuous variable 
did not change the patterns or direction of association, with each 
additional reported ACE associated with greater odds of reporting 

cognitive disability (OR: 1.23, 95% CI: 1.21, 1.26, p <.001). The overall 
interaction between race and ethnicity and ACEs as a continuous vari
able was not significant (p =.10). This finding coupled with the signif
icant interaction when using ACEs as a categorical variable suggest that 
ACEs may be sensitive to cut points when assessing differential associ
ations by race and ethnicity. 

4. Discussion 

This study adds to the body of literature on childhood trauma and 
cognitive functioning by examining the association between ACEs and 
cognitive disability in a diverse sample of adults using population-based 
data from 21 US states. The elevated odds of cognitive disability asso
ciated with higher levels of reported ACEs were non-trivial and 
remained statistically significant after adjustment for demographic and 
socioeconomic factors as well as perceived health status. These results 
were consistent with a previous BRFSS study assessing the association 
between ACEs and overall disability that controlled for additional 
physical and mental health variables (Schüssler-Fiorenza Rose et al., 
2014). 

Prior theoretical work has postulated ACEs may disrupt early brain 
development by chronically activating the body’s stress responses and 
brain glucocorticoid receptors (Shonkoff and Garner, 2012). Further, 
cross-sectional studies have observed differing brain structures between 
those with and without a history of ACES (Jeong et al., 2021; Walsh 
et al., 2014). This implies ACEs may influence cognition related pro
cesses including disability through complex factors associated with 
stress and stressors, possibly driven by socioeconomic (Walsh et al., 
2014) and other structural factors such as racial residential segregation, 
a fundamental cause of racial and ethnic health inequities that is asso
ciated with fewer employment opportunities, greater violence, and 
limited access to healthy food (Williams and Collins, 2001). 

This study found evidence of variability in the magnitude and sta
tistical significance of the association between ACEs and cognitive 
disability across race and ethnicity. Although the association was posi
tive for all racial and ethnic groups, ACEs were more strongly associated 
with elevated odds of cognitive disability for Hispanic adults in this 
study. While a prior study found an apparent Hispanic paradox and re
ported lower odds of cognitive disability among Hispanic compared to 
non-Hispanic White adults, (Benn et al., 2015) others have highlighted 
different ACE exposures for Latinx youth across first, second or thir
d immigrant generation (Grest et al., 2021). Thus, the previously re
ported lower odds of cognitive disability may erode as Hispanic 
populations become integrated in the US. Structural barriers and so
cioeconomic deprivation for Hispanic populations in the US, such as 
fewer employment (Wilson et al., 2021) and educational opportunities 
(de Brey et al., 2018) may give rise to ACEs; this in turn may shape 
patterns of cognitive disability in these populations by exacerbating 
stress and reducing access to health promoting resources as well as those 
that may promote resilience (National Scientific Council, 2014). 

The differing associations by race and ethnicity in the current study 
may be due to study design features, including how ACEs were exam
ined. While the ordinal variable combining exposures from multiple ACE 
types make results comparable across studies using 4 or more ACEs as an 
indicator for high ACE exposure, racial and ethnic groups may experi
ence certain ACEs more than others and at different periods of the life 
course, as well as experience differential effects from specific ACEs. 
Previous research has found people identifying as Hispanic and Black 
were more likely than those identifying as White to report divorce/ 
separation and family death, (Mersky et al., 2021) experiences that may 
lead to differential cognitive outcomes for these groups (Gold et al., 
2021). The psychometric properties of cognitive disability may also vary 
among different race and ethnicity groups (Chan et al., 2021). In the 
BRFSS survey, the Hispanic racial category includes a diverse group of 
people identifying as Mexican, Mexican American, Chicano/a, Puerto 
Rican, Cuban, and other Hispanic, Latina/x/os (María Del Río-González, 

Table 1 
Characteristics of the sample from BRFSS 2019a in the United Statesb grouped by 
number of ACEs.   

Total 0 ACE 1 ACE 2 ACEs 3 
ACEs 

4 +
ACEs  

Sample n = 36 
234 

n = 21 
421 

n = 12 
063 

n = 7 
714 

n = 16 
260  

n (%) (%) (%) (%) (%) 

Cognitive 
disability (Yes)* 

10 095 5.32 7.53 11.04 14.32 24.34 

Age*       
18–24 4355 7.69 9.35 10.77 10.51 14.25 
25–34 8847 12.55 16.12 14.71 16.16 23.25 
35–44 10 723 14.62 15.32 15.99 17.62 18.84 
45–54 13 940 15.06 15.99 17.15 18.92 18.03 
55–64 20 514 19.29 18.49 19.96 19.76 15.65 
65+ 35 313 30.79 24.74 21.41 17.03 9.98 
Sex (Female)* 42 847 49.79 47.46 48.73 50.82 57.97 
Race and 

ethnicity*       
White 78 199 76.96 73.71 75.04 73.97 72.92 
Black 8410 9.42 12.88 13.02 13.52 13.13 
Asian 843 4.07 2.48 1.88 2.29 1.02 
AI/AN 1278 0.96 0.96 1.04 1.24 2.27 
Hispanic 4962 8.60 9.96 9.02 8.97 10.66 
Household 

Income*       
<$15 K 8175 7.21 7.87 7.77 7.97 11.24 
15–24.9 K 15 035 14.30 14.69 14.79 15.22 18.63 
25–34.9 K 9 970 9.58 10.52 10.30 9.50 11.55 
35–49.9 K 13 530 12.98 14.23 12.95 12.54 14.29 
>%50 K 46 982 55.92 52.69 54.18 54.78 44.28 
Education*       
Less than High 

School 
5821 9.17 9.56 8.38 12.82 9.96 

High School 25 639 28.35 29.20 27.73 30.41 28.85 
Some College 26 450 27.73 30.41 35.28 35.64 31.11 
College 35 782 34.75 30.83 28.61 21.14 30.09 
Neither married 

nor member of a 
couple*  

41 392 
36.56 42.39 44.35 42.92 49.79 

Perceived General 
Health*       

Excellent 13 670 19.90 17.22 15.31 13.82 11.91 
Very Good 31 571 35.48 34.64 34.71 33.94 29.13 
Good 30 014 30.62 32.38 32.47 33.37 33.39 
Fair 13 399 10.70 11.75 13.17 13.57 18.70 
Poor 5038 3.31 4.02 4.33 5.30 6.88 

a Weighted percentages to account for complex survey design. 
ab Data come from the 21 states that had the ACE module: Alabama, Delaware, 
Florida, Indiana, Iowa, Michigan, Mississippi, Missouri, New Mexico, North 
Dakota, Pennsylvania Rhode Island, South Carolina, Tennessee, Virginia, West 
Virginia, Wisconsin, Ohio, Kansas, Oklahoma, and New York. 
* Indicates statistical significance (p <.001) based on Chi square test. 
Abbreviations: ACE, Adverse Childhood Experience; BRFSS, Behavioral Risk 
Factor Surveillance System; AI/AN, American Indian/Alaskan Native. 
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2021) or Spanish origin (CDC, 2019c). Therefore, there may be different 
experiences with ACEs and cognitive disability within Hispanic popu
lation subgroups given previously documented differences in socioeco
nomic factors, cultural experiences, primary language and other 
characteristics across Hispanic groups (Benn et al., 2015; Pearson et al., 
2010; Viruell-Fuentes et al., 2011) including factors related to immi
gration (Grest et al., 2021). Lastly, BRFSS data may be impacted by the 
language of the survey interview. To our knowledge, the ACEs module 
used to construct the exposure in this study has been validated only in 
English, thus, responses may differ according to the language of the 
interview for some ethnic groups (DuBard and Gizlice, 2008). The racial 
and ethnic variations in the ACEs-cognitive disability association we 
observed highlight the importance of conducting analyses stratified by 
race and ethnicity to more clearly reveal populations subgroups that 
may deserve particular attention in the design of future programs and 
policies to prevent cognitive disability. 

While our study design was cross-sectional, precluding the ability to 
make causal inferences, the study’s findings have implications for public 
health practice and prevention efforts as well as future research. 
Addressing the social determinants of health, including the reduction of 
poverty, is important for primary prevention of cognitive disability 
(Bhushan et al., 2020). This study also highlights a need for tertiary 
prevention to address exposure to multiple ACEs and cognitive 
disability. Some research suggests that programs promoting mindfulness 
(Whitaker et al., 2014) and emotional regulation (Kalia and Knauft, 
2020) may help reduce the negative sequelae from ACEs. Nevertheless, 
tertiary prevention programs may be more effective if they are tailored 
to the circumstances, challenges and assets of race and ethnicity popu
lation subgroups. Understanding the mechanisms by which ACEs in
fluence health outcomes, including brain health across subgroups, 
remains an important future area of research, policy and practice. 

Table 2 
Odds Ratios and 95% Confidence Intervals comparing the odds of cognitive disability among those reporting 1, 2, 3 and 4 + ACEs relative to 0, for the sample overall 
and stratified by race and ethnicity.  

Crude Total analytic sample (n = 93 692) White (n = 78 199) Black (n = 8410) Asian (n = 843) AI/AN (n = 1278) Hispanic (n = 4962) 

OR 95% CI OR 95%CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

0 ACEs (Ref) 1.00 – 1.00 – 1.00 – – – 1.00 – 1.00 – 
1 ACE 1.45 1.28, 1.64 1.44 1.27, 1.63 1.20 0.84, 1.73 – – 1.97 0.76, 5.11 2.06 1.21, 3.51 
2 ACEs 2.21 1.93, 2.53 2.18 1.90, 2.51 1.81 1.18,2.75 – – 2.16 0.89, 5.23 3.26 1.82, 5.83 
3 ACEs 2.97 2.56, 3.46 3.15 2.66, 3.73 2.04 1.33, 3.13 – – 1.55 0.56, 4.28 3.98 2.36, 6.71 
≥ 4 ACES 5.73 5.14, 6.38 5.88 5.27, 6.56 3.88 2.75, 5.48 – – 3.90 1.81, 8.39 7.74 5.06, 11.84 
Adjusted OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI 
0 ACEs (Ref) 1.00 – 1.00 – 1.00 – – – 1.00 – 1.00 – 
1 ACE 1.34 1.17, 1.53 1.31 1.15, 1.50 1.04 0.71, 1.54 – – 1.60 0.63, 4.11 2.27 1.31, 3.93 
2 ACEs 1.98 1.71, 2.29 1.88 1.62, 2.19 1.57 1.02, 2.43 – – 1.38 0.53, 3.58 3.83 2.12, 6.94 
3 ACEs 2.62 2.23, 3.08 2.53 2.11, 3.03 1.94 1.23, 3.06 – – 1.18 0.41, 3.40 5.26 2.96, 9.32 
≥ 4 ACEs 4.03 3.57, 4.55 3.68 3.25, 4.16 3.47 2.38, 5.06 – – 2.89 1.25, 6.66 8.79 5.46, 14.15 

Overall sample analyses were adjusted for age, sex, race, household income, education, marital status, and general health. Stratified analyses were adjusted for age, sex, 
income, education, marital status and general health. Inadequate sample size for reporting ORs and CIs for Asian subpopulation (less than 10 observations for cognitive 
disability for 1, 2, and 3 ACEs) (CDC, 2015). Models are weighted to account for complex sample design of BRFSS. Abbreviations: ACE, Adverse Childhood Expe
rience; AI/AN, American Indian/Alaskan; Ref, Referent group; OR, Odds Ratio; CI, Confidence Interval. 

Fig. 2. Adjusted odds of cognitive disability for ACEs by race and ethnicity. BRFSS 2019, United States. Odds ratios with 95% confidence intervals were derived from 
logistic regression models, stratified by race and ethnicity and controlling for age, sex, income, education, marital status and general health. Insufficient sample size 
for Asian subpopulation (less than 10 observations for cognitive disability and 1, 2, and 3 ACEs). Abbreviations: ACEs, Adverse Childhood Experiences; AI/AN 
American Indian/Alaskan Native; BRFSS, Behavioral Risk Surveillance System; NH, Non-Hispanic. 
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4.1. Limitations 

There are several limitations to our study, including the constraints 
of our ACE variable described above. Additionally, our measure of 
cognitive disability is derived from a single question and is based on self- 
reported data, thus it does not reflect a medical diagnosis. Using the 
same measure on the Current Population Survey from 2008 to 2015, 
from a sample restricted to those who completed the disability questions 
on 2 occasions, a previous study found that only 28% of 721 178 re
spondents consistently reported cognitive disability, observing that 
disability status includes permanently and sporadically or temporarily 
disabled (Ward et al., 2017). 

Additional limitations in the BRFSS data include missing responses 
for ACE questions which could cause underestimates of ACEs especially 
among those with lower income, females, less educated, divorced and 
people of color. While missing responses were more likely among the 
younger adults in our sample, ACEs could also be under-reported in 
older adults due to differential survival with greater premature mor
tality among those with ACEs (Brown et al., 2009). Older adults may also 
be less likely to respond to a survey as cognitive impairment progresses 
(Adams et al., 2020). As well, recall may influence participant responses, 
given that the data are from self-reports. Compared to those reporting no 
cognitive disability, those with cognitive disability may recall ACEs 
differently. Additionally, if participants are unwilling to report exposure 
to ACEs and or cognitive disability, and if these reports further vary by 
race and ethnicity, then it is difficult to predict how differential 
reporting may have also affected our results. Finally, while this study 
adjusted the analyses for household income and educational attainment, 
these variables measure part but not all of the socioeconomic factors 
among the adult respondents at the time of the survey and do not 
necessarily represent experiences of socioeconomic deprivation or 
structural racism at the time of ACE exposure(s). 

4.2. Future research suggestions 

This study did not include clinical and health behavior variables that 
may mediate or modify the association between ACEs and cognitive 
disability, such as depression, alcohol and substance use. Future in
vestigations are needed to validate measures of ACEs and cognitive 
disability across race and ethnic groups and account for differences in 
language of interviews. Studies are also needed to include larger samples 
of Asian and AI/AN groups which may allow for examination of indi
vidual ACEs and cognitive disability by race and ethnicity. Additional 
subgroups that need to be included in future studies on this topic include 
sexual minorities, who are more likely to experience ACEs (Giano et al., 
2020). Lastly, we recommend prospective studies with different popu
lation subgroups to collect data on the timing of ACEs and cognitive 
disability as children with cognitive difficulties may have higher odds of 
experiencing abuse (Afiaz et al., 2021). 

5. Conclusion 

This study found ACEs were associated with elevated odds of self- 
reported cognitive disability after controlling for demographics, socio
economic factors, and perceived general health. The differential pat
terns by race and ethnicity highlight a need to further understand 
potential mechanisms underlying the relationship between ACEs and 
cognitive disability especially among those groups who may be more 
likely to experience structural racism. Programs and interventions 
addressing cognitive disability may benefit from considering ACEs 
across all populations, particularly among those with highest 
prevalence. 
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María Del Río-González, A., Jun 2021. To Latinx or Not to Latinx: A Question of Gender 
Inclusivity Versus Gender Neutrality. Am. J. Public Health 111 (6), 1018–1021. 
https://doi.org/10.2105/ajph.2021.306238. 

Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveillance 
System (BRFSS). 2019 BRFSS Questionnaire. Atlanta, GA: CDC; 2019. https://www. 
cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf. 
Accessed July 29, 2021. 

Pearson, W.S., Garvin, W.S., Ford, E.S., Balluz, L.S., 2010. Analysis of five-year trends in 
self-reported language preference and issues of item non-response among Hispanic 
persons in a large cross-sectional health survey: implications for the measurement of 
an ethnic minority population. Popul. Health Metrics 8 (1). 

Viruell-Fuentes, E.A., Morenoff, J.D., Williams, D.R., House, J.S., Jul 2011. Language of 
interview, self-rated health, and the other Latino health puzzle. Am. J. Public Health 
101 (7), 1306–1313. https://doi.org/10.2105/ajph.2009.175455. 

DuBard, C.A., Gizlice, Z., Nov 2008. Language spoken and differences in health status, 
access to care, and receipt of preventive services among US Hispanics. Am J Public 
Health 98 (11), 2021–2028. https://doi.org/10.2105/ajph.2007.119008. 

Whitaker, R.C., Dearth-Wesley, T., Gooze, R.A., Becker, B.D., Gallagher, K.C., 
McEwen, B.S., Oct 2014. Adverse childhood experiences, dispositional mindfulness, 
and adult health. Prev. Med. 67, 147–153. https://doi.org/10.1016/j. 
ypmed.2014.07.029. 

Kalia, V., Knauft, K., 2020. Emotion regulation strategies modulate the effect of adverse 
childhood experiences on perceived chronic stress with implications for cognitive 
flexibility. PLoS ONE 15 (6), e0235412. 

Ward, B., Myers, A., Wong, J., Ravesloot, C., May 2017. Disability Items From the 
Current Population Survey (2008–2015) and Permanent Versus Temporary 
Disability Status. Am. J. Public Health 107 (5), 706–708. https://doi.org/10.2105/ 
ajph.2017.303666. 

Brown, D.W., Anda, R.F., Tiemeier, H., Felitti, V.J., Edwards, V.J., Croft, J.B., Giles, W. 
H., 2009. Adverse childhood experiences and the risk of premature mortality. Am. J. 
Prev. Med. 37 (5), 389–396. 

Afiaz, A., Masud, M.S., Mansur, M., Jul 2021. Impact of child’s cognitive and social- 
emotional difficulties on child abuse: Does mother’s justification of intimate partner 
violence also play a role? Child Abuse Negl. 117, 105028 https://doi.org/10.1016/j. 
chiabu.2021.105028. 

K. Ward et al.                                                                                                                                                                                                                                   

http://archicollaborative.org/wp-content/uploads/2018/11/Adverse-Childhood-Experiences-Georgia-Data.pdf
http://archicollaborative.org/wp-content/uploads/2018/11/Adverse-Childhood-Experiences-Georgia-Data.pdf
http://archicollaborative.org/wp-content/uploads/2018/11/Adverse-Childhood-Experiences-Georgia-Data.pdf
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0095
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0095
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0095
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0095
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0100
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0100
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0100
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0105
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0105
https://doi.org/10.1093/phr/116.5.404
https://doi.org/10.1093/phr/116.5.404
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0115
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0115
https://doi.org/10.1177/0022146518814251
https://doi.org/10.1093/epirev/mxp001
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0130
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0130
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0130
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0130
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0130
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0130
https://doi.org/10.1080/19371918.2019.1617216
https://www.cdc.gov/brfss/annual_data/2019/pdf/overview-2019-508.pdf
https://www.cdc.gov/brfss/annual_data/2019/pdf/overview-2019-508.pdf
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0145
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0145
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0145
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0145
https://www.cdc.gov/brfss/annual_data/2019/pdf/Complex-Smple-Weights-Prep-Module-Data-Analysis-2019-508.pdf
https://www.cdc.gov/brfss/annual_data/2019/pdf/Complex-Smple-Weights-Prep-Module-Data-Analysis-2019-508.pdf
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0155
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0155
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0155
https://doi.org/10.1093/hsw/hlw059
https://doi.org/10.1093/hsw/hlw059
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0165
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0165
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0165
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0165
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0165
https://www.acesaware.org/learn-about-screening/billing-payment/
https://www.acesaware.org/learn-about-screening/billing-payment/
https://www.census.gov/topics/health/disability/guidance/data-collection-acs.html
https://www.census.gov/topics/health/disability/guidance/data-collection-acs.html
https://aspe.hhs.gov/basic-report/hhs-implementation-guidance-data-collection-standards-race-ethnicity-sex-primary-language-and-disability-status
https://aspe.hhs.gov/basic-report/hhs-implementation-guidance-data-collection-standards-race-ethnicity-sex-primary-language-and-disability-status
https://doi.org/10.1177/0033354919893030
https://doi.org/10.1177/0033354919893030
https://www.cdc.gov/brfss/annual_data/2019/pdf/codebook19_llcp-v2-508.HTML
https://www.cdc.gov/brfss/annual_data/2019/pdf/codebook19_llcp-v2-508.HTML
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0195
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0195
https://www.stata-journal.com/article.html?article=st0260
https://www.stata-journal.com/article.html?article=st0260
https://www.cdc.gov/brfss/brfssprevalence/
https://www.cdc.gov/brfss/brfssprevalence/
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0210
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0210
https://doi.org/10.1016/j.amepre.2020.07.007
https://www.epi.org/publication/racial-representation-prof-occ/
https://www.epi.org/publication/racial-representation-prof-occ/
https://nces.ed.gov/pubs2019/2019038.pdf
https://nces.ed.gov/pubs2019/2019038.pdf
https://developingchild.harvard.edu/resources/wp3/
https://developingchild.harvard.edu/resources/wp3/
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0235
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0235
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0235
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0235
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0235
https://doi.org/10.2105/ajph.2021.306238
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2019-BRFSS-Questionnaire-508.pdf
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0255
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0255
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0255
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0255
https://doi.org/10.2105/ajph.2009.175455
https://doi.org/10.2105/ajph.2007.119008
https://doi.org/10.1016/j.ypmed.2014.07.029
https://doi.org/10.1016/j.ypmed.2014.07.029
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0275
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0275
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0275
https://doi.org/10.2105/ajph.2017.303666
https://doi.org/10.2105/ajph.2017.303666
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0285
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0285
http://refhub.elsevier.com/S2211-3355(22)00133-4/h0285
https://doi.org/10.1016/j.chiabu.2021.105028
https://doi.org/10.1016/j.chiabu.2021.105028

	Adverse childhood experiences and cognitive disability in the 2019 United States behavioral risk factor surveillance system
	1 Introduction:
	2 Methods
	2.1 Data and study sample
	2.2 Measures
	2.3 Statistical Analysis:

	3 Results:
	4 Discussion
	4.1 Limitations
	4.2 Future research suggestions

	5 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements:
	References:


