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BACKGROUND:  Adverse childhood experiences (ACEs) 
are linked to higher risk of common conditions driving 
mortality in adulthood, but little evidence exists on 
whether ACEs are associated with risk of dementia, a 
leading cause of death in the USA.

OBJECTIVE:  To estimate the relationship between US 
adults’ reported ACE scores and a positive screen for 
dementia.

DESIGN  Cross-sectional analysis of a longitudinal, 
national population-based survey of US older adults.

PARTICIPANTS:  Survey respondents aged ≥ 65 years 
with dementia screening data from the 2017 wave of 
the Panel Study of Income Dynamics (PSID) and ACE 
scores from the 2014 PSID Childhood Retrospective 
Circumstances Survey supplement (1,488 eligible par-
ticipants unweighted).

MAIN MEASURES:  Dementia screening data was col-
lected in the 2017 wave of the PSID using the 8-item 
informant interview to differentiate normal cognition 
and dementia (AD8). Mean change in AD8 score and 
probability of a positive dementia screen by ACE score 
were calculated using adjusted regression models with 
post-estimation. Analyses were stratified by age group. 
Measures were analyzed in 2020.

RESULTS: Complete data were available for 1,223 
(82%) participants, with a mean age of 73.4 years (SD 
7.1, range 65 to 96 years). Adjusted estimated prob-
ability of a positive dementia screen increased with 
each additional adverse childhood experience reported. 
Older adults with ≥ 4 ACEs had higher rates of a posi-
tive dementia screen (AD8 score ≥ 2 points) compared 
to those with no ACEs (adjusted rate 26.6% versus 
16.3%, p = 0.034). Compared to those with no ACE his-
tory, respondents with ≥ 4 ACEs had higher odds of a 
1-point increase in AD8 score across all intervals of 
the AD8 scale (aOR 1.79, 95% CI 1.05–3.04). The ACE-
positive dementia screen associations were strongest 
among those aged 65–75.

CONCLUSIONS:  Greater exposure to ACEs is indepen-
dently associated with higher probability of a positive 
dementia screen in older adulthood.
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INTRODUCTION

Adverse childhood experiences (ACEs) are stressful and 
potentially traumatic events, including abuse, neglect, 
and household dysfunction, which occur before age 
eighteen.1 Numerous studies have linked a higher 
number of reported ACEs with poorer adult mental 
and physical health, chronic disease, and premature 
mortality.2,3 Many leading causes of adult mortality in 
the USA are associated with ACEs, but little evidence 
exists regarding ACEs’ association with one of the pri-
mary drivers of morbidity and mortality among older 
adults in the USA—dementia.

Early adversity of various types has been linked pro-
spectively to changes in structure and function of the 
developing brain during childhood and adolescence, 
particularly in regions responsible for learning and 
memory, with consequences for cognitive function 
throughout the life course.4,5 Previous US studies have 
demonstrated associations between cognitive impair-
ment and individual categories of childhood adversity, 
such as child abuse and neglect, poverty, and paren-
tal death, most commonly in populations at risk for 
psychiatric disorders.6–9 It is unclear whether these 
associations are found in the general population, or 
whether a composite measure of various forms of child-
hood adversity better predicts later-life dementia risk 
in the USA. Conceptually, such a composite measure of 
early adversity better reflects current evidence regard-
ing the common pathophysiologic pathway—chronic 
activation and subsequent dysregulation of the hypo-
thalamic–pituitary–adrenal axis—through which vari-
ous forms of childhood stress have been shown to affect 
end-organ function and later-life health outcomes.10,11

A single international study in Japan found that a 
composite measure of ACEs was associated with devel-
oping dementia, with those reporting 3 or more ACEs 
being at highest risk.12 Other international studies 
have linked childhood trauma with Alzheimer’s disease 
and other dementias.13Received March 26, 2021
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Given the growing awareness of the impact of ACEs, 
estimates of dementia risk associated with ACEs could 
increase our understanding of the impact of early 
adversity throughout the life course, specifically on 
cognitive function in later life. Such information might 
also be useful in estimating the benefits to individuals, 
health systems, and society of upstream investment in 
ACE prevention and mitigation.

This study is the first to examine the association between 
ACE scores and a positive dementia screen among a national 
sample of older adults in the USA, controlling for sociodemo-
graphic factors. We explore patterns of association by specific 
ACEs, stratified by age, and mediated by cardiovascular dis-
ease and behavioral risk factors to understand the nature of 
ACE-dementia relationships.

METHODS

Sample and Data Sources

We used data from the 2017 Panel Study of Income 
Dynamics (PSID), the longest-running US national 
panel survey spanning over four generations of Ameri-
can families and containing a host of health and demo-
graphic information, composed on main individual and 
family files plus PSID survey supplements linked to the 
main data files. Data collected by phone from the 2017 
PSID main interview included information on health, 
education, income, health insurance, family structure, 
and demographic characteristics for adult heads of 
household and, if present, their spouses or partners 
and other household members. Those participants over 
age 65 were administered the dementia screening meas-
ure, the AD8, and this group constituted the sample. 
English-speaking adult heads of household and their 
spouses or partners were included in the study if they 
had previously taken part in the PSID Childhood Retro-
spective Circumstances Survey (CRCS), a supplemen-
tary survey to the PSID collected in 2014–2015 that ret-
rospectively assessed childhood experiences including 
nine ACEs via its web-based and/or mailed survey.14 
Of the 1,409 2014–2015 CRCS respondents 65 years 
or older who had not passed away by the 2017 PSID 
interview, all (100%) participated in the 2017 PSID sur-
vey and 1,223 (87%) had complete data. The 81 CRCS 
participants who passed away before 2017 had similar 
average ACE scores to those who were living (1.12 [SD 
1.36] versus 1.19 [SD1.38] ACEs).

Construction of Adverse Childhood 
Experience Measures

Data on nine categories of ACEs were collected through 
the CRCS and combined to construct our main com-
posite ACE score measure as described below. Binary 
indicator measures of parent mental illness, parent 
substance abuse, parent intimate partner violence, 
parental divorce or separation, deceased or absent par-
ent, physical abuse, sexual abuse, emotional abuse, 
and neglect experienced by the respondent were 

constructed from CRCS items (item language previ-
ously published).15 An ACE count variable was con-
structed as the sum of these nine binary ACE meas-
ures for each adult in the PSID sample households and 
binned into four categories—zero to 1 ACE, 2 ACEs, 
3 ACEs, and 4 or more ACEs—to construct our pri-
mary predictor variable through an approach similar to 
prior studies that have validated the use of composite, 
summative ACE score measures.16–18 This PSID ACE 
measure has been previously found to predict adult 
health outcomes and correspond to prospectively col-
lected early life measures of childhood stress among 
respondents who were PSID participants as children15.

Outcomes

Participants over age 65 were administered the AD8 
dementia screen, a pajudgment, orientation, and func-
tionrticipant- or informant-reported, 8-item measure 
of worsening cognitive impairment used to discrimi-
nate dementia from normal cognition. The conven-
tional cut-off used for a positive AD8 dementia screen 
is 2 or more positive items.19 The AD8 score is the 
count of the number of “yes” responses to 8 questions 
about changes in memory, judgment, orientation, and 
function. Psychometrically, the AD8 has been well-
validated, with good internal consistency (Cronbach’s 
alpha 0.84) and reliability (weighted kappa for test-test 
reliability 0.67–0.80; intraclass correlation coefficient 
0.80 for inter-rater reliability).20,21 The AD8 is corre-
lated with the Clinical Dementia Rating (correlation 
of 0.65–0.75) and the Mini Mental State Examination 
(correlation of between − 0.64 and − 0.39).19

Covariates

Covariates were selected based on prior studies to 
reflect sociodemographic confounders conceptually 
linked to both childhood adversity and health out-
comes.15,22 Covariates for each participant included 
level of education (categories of less than high school, 
high school degree or equivalent, and any college or 
graduate education); continuous years of age; race; 
Latino/Hispanic ethnicity; gender; marital status; 
2013 income level (0–99% of the federal poverty level 
[FPL], 100–199% FPL, 200–299% FPL, 300–399% FPL, 
400% FPL, or more); number of household members 
and children; and ever having smoked cigarettes.

Statistical Analyses

Our main binomial logistic analytic model regressed 
the outcome of two or more AD8 “yes” responses (i.e., 
positive dementia screen) on ACE score categories, 
adjusted for covariates (Stata, logit; primary predictor 
of categorical ACE score with categories of 0–1, 2, 3, 
and 4 + ACEs). To understand how the specific items 
in the AD8 dementia screener relate to ACE score, we 
used binomial logistic regression to estimate the odds 
of an affirmative response to each of the AD8 items 
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associated with an increase in ACE score. Alternate 
covariate specifications, such as binned age ranges, 
continuous years of education, and continuous 
income, tested individually in the model had minimal 
effect on estimates. Probabilities of a positive screen for 
dementia were calculated via post-estimation (Stata, 
margins). Because every 1-point increase in AD8 score 
indicates greater likelihood of dementia, we also used 
adjusted ordered logistic regression to examine the 
association between (1) ACE score and the ordinal AD8 
score and (2) each specific ACE and the ordinal AD8 
score (Stata, ologit; a series of interval logit models and 
the Brant test in Stata confirmed the proportional odds 
assumption held). We also used an adjusted linear 
regression model to estimate the average difference in 
AD8 score associated with each additional ACE (Stata, 
regress). The primary analyses were stratified by par-
ticipant age (strata 65–74 years old versus 75 years 
and above) to explore whether associations between 
ACE score and AD8 score were stronger for a particular 
age group.

Mediation by chronic cardiovascular conditions 
(including hypertension, diabetes, a diagnosis of car-
diovascular disease, prior stroke, or prior myocardial 
infarction), high risk of severe mental illness based on 
the Kessler-6 Emotional Distress Scale (score greater 
than 12),23,24 or any current alcohol consumption 
was explored using multiple regression and the dif-
ference-between-coefficients approach across models 
with and without the mediator variables included (one 
at a time) with y-standardization.25 All models were 
weighted to accommodate the complex survey design, 
achieve population representation, and adjust for non-
response using the PSID 2013 survey base weights fur-
ther adjusted for CRCS differential nonresponse using 
age, education, gender, and race/ethnicity variables. 
All estimates employed survey-robust standard errors.

The data were housed at the University of Michigan’s 
Institute for Social Research. All analyses were carried 
out in Stata, version 16 (StataCorp). The UCLA Insti-
tutional Review Board approved this study.

RESULTS

The study sample included 1,223 adults with complete 
data. Roughly 8% reported having experienced four or 
more ACEs. Their average age was 73.4 years (median 
71, range 65–96), approximately half were female, just 
over 10% were non-White (reflecting demographics 
of the national sample enrolled in early waves of the 
PSID), a third had a high school education or less, 
and just over half had income over 400% of the federal 
poverty level. Participants whose AD8 dementia screen 
scores were positive were more likely to be non-white, 
older, and with lower socioeconomic status (Table 1).

ACE score was positively associated with AD8 score 
in the sample overall. Respondents who reported four 
or more ACEs had a 1.6-fold higher estimated prob-
ability of a positive dementia screen (i.e., AD8 score 
of 2 or higher) compared to respondents reporting 
one or fewer ACEs (26.6% versus 16.3%, p = 0.034). A 

dose–response relationship was observed with respect 
to a positive AD8 dementia screen as ACE score cat-
egory increased (Table 2, p-value for trend = 0.03).

For every single point increase in ACE score, we 
observed a 0.07-point (95% CI 0.004–0.14, p = 0.036) 
increase in AD8 score. In our ordered logistic regres-
sion model, compared to those reporting 0–1 ACEs, 
the likelihood of a 1-point increase in AD8 score was 
1.3-fold (95% CI 0.84–1.89, NS) higher for those with 
2 ACEs, 1.6-fold (95% CI 1.02–2.35, p = 0.039) higher 
for those with 3 ACEs, and 1.8-fold (95% CI 1.05–3.03, 
p = 0.031) higher for those with 4 or more ACEs.

Specific adverse childhood experiences that showed 
significant positive associations with a positive AD8 
dementia screen included history of emotional abuse 
(aOR 1.45, 95% CI 1.0–2.12, p = 0.049), exposure to 
intimate partner violence (aOR 1.58, 95% CI 1.14–2.17, 
p = 0.006), parent mental health problems (aOR 1.8, 
95% CI 1.32–2.45, p < 0.001), and sexual abuse (aOR 
2.74, 95% CI 1.33–5.64, p = 0.006) (Fig. 1). The AD8 
items most strongly associated with increasing ACE 
score were changes in thinking and memory (aOR 1.88, 
95% CI 0.99–3.55, p = 0.052) and changes in remem-
bering appointments (aOR 2.75, 95% CI 1.35–5.59, 
p = 0.005).

In models examining the association between a posi-
tive AD8 dementia screen and ACE score by age range, 
the relationship was observed primarily for respond-
ents ages 65–74 years, with little association found 
between ACES and a positive dementia screen for those 
75 years and older (Table 2).

The associations between ACEs and a positive 
dementia screen were not substantially mediated by 
chronic cardiovascular conditions (including hyperten-
sion, diabetes, a diagnosis of cardiovascular disease, 
prior stroke, or prior myocardial infarction), high risk 
of severe mental illness based on the Kessler-6 Emo-
tional Distress Scale (score greater than 12),23,24 or any 
current alcohol consumption.

DISCUSSION

In our national study of US older adults, a higher num-
ber of ACEs was associated with an increased probabil-
ity of a positive screen for dementia in a dose–response 
fashion. This association was strongest in adults aged 
65–74 years and for those who had 4 or more ACEs. 
Older adults reporting childhood experiences of emo-
tional abuse, sexual abuse, exposure to intimate part-
ner violence, or parental mental illness had the highest 
probability of a positive screen for dementia. Increasing 
ACE scores were most strongly associated with changes 
in thinking and memory and changes in remembering 
appointments on the AD8. Differences in chronic condi-
tions, including cardiovascular disease, did not mediate 
the association between ACEs and a positive screen for 
dementia.

This is the first US study showing the association 
between ACE score and dementia risk. However, given 
the existing literature linking ACEs and chronic dis-
ease in adulthood, the finding that ACEs correlate 
with probability of dementia is not unexpected. Like 
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many chronic diseases linked to ACEs, the risk of 
dementia is affected by early life stress, as well as 
sociodemographic and clinical factors and genetic 
predisposition.26,27 Our findings are consistent with 
existing studies and expand upon current evidence 
linking major drivers of US mortality to the life course 
impacts of trauma, in this case to the late life condi-
tion of dementia.

The relationship between ACEs and dementia risk 
found in our study provides evidence for the significant 
and enduring deleterious impact on brain development 
and function associated with childhood adversity.28 
Dementia risk in older age associated with higher num-
bers of ACEs may be a long-term consequence of adap-
tive neurodevelopment in early childhood in response 
to trauma.29 For children exposed to adversity, as the 

Table 1   Sample Characteristics, Population-Weighted, Panel Study of Income Dynamics and Childhood Retrospective Circumstances 
Survey Data, 2013–2017

FPL-federal poverty level, GED General education diploma (high school equivalency certificate), SD Standard deviation
p-values <0.05 are bolded above

Total sample percentage or mean 
(SD) (n = 1,223)

Sample with positive dementia  
screen (AD8 Score ≥ 2, n = 213)

p-value for 
difference

Adverse Childhood Experiences Score
   0–1
   2
   3
   4 or more

69.9
12.4
9.19
8.44

65.1
13.2
10.5
11.2

0.03

Race
   White
   African American
   Asian/Pacific Islander

89.2
7.3
2.2

86.4
9.2
1.3

0.001

   Latino/Hispanic Ethnicity 2.3 4.1 0.25
   Male 46.1 44.3 0.80

Education
   Less than high school
   High school graduate/GED
   Any college/vocational/graduate school

9.9
27.6
62.6

16.4
35.6
48.0

 < 0.001

   Age 73.4 years (SD 7.1) 76.5 years (SD 8.2)  < 0.001
Income level

    > 400% FPL
   300–400% FPL
   200–299% FPL
   100–199% FPL
    < 100% FPL

53.4
13.9
16.3
12.2
4.3

34.0
12.5
29.7
17.5
6.4

 < 0.001

Household size 1.85 1.73  < 0.001
Ever smoked cigarettes 48.4 43.5 0.19
Any regular alcohol consumption 59.1 49.9 0.012
High risk of mental illness 1.01 4.33 0.002
Diagnosis of heart disease 11.3 18.3 0.004

Table 2   Associations Between Adverse Childhood Experience (ACE) Score and Adjusted Estimated Probability of Positive AD8 Dementia 
Screening Score of 2 or More, Overall Sample and Stratified by Age Range (2013–2017 PSID Data)

Note: Results shown are estimated probabilities from post-estimation from weighted, adjusted binomial logit regression models (Stata logit, post-
estimation using margins command), overall adjusted for covariates (including level of education, race, Latino/Hispanic ethnicity, gender, marital 
status, 2013 income level, number of household members and children, and ever having smoked cigarettes) and stratified by age of participants. 
Boldfaced values indicate statistical significance of regression model results. * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001. 
Abbreviations: ACE adverse childhood experiences, CI confidence interval

Outcome measure ACE score category
Adjusted estimated probabilities of positive AD8 dementia screen (95% CI)

0–1 ACEs (reference) 2 ACEs 3 ACEs 4 or more ACEs

All respondents (n = 1223) 16.3% (13.6–19.0) 18.6% (11.9–25.2) 21.8% (13.8–29.7) 26.6%* (16.0–37.2)
Respondents ages 65–74 years (n = 820) 10.6% (7.7–13.4) 17.4% (9.3–25.7) 15.4% (6.7–24.0) 26.8%*** (14.8–38.7)
Respondents ages 75 years and over (n = 403) 24.6% (19.4–29.7) 19.4% (8.8–30.0) 32.8% (18.0–47.6) 24.4% (6.5–42.2)
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brain preferentially activates the amygdala and limbic 
system in the “flight or fight” neuroendocrine pathway, 
there may be compensatory reduction in activity and 
synaptic wiring in the hippocampus and higher cortical 
regions that are associated with learning and memory, 
although the extent of this neuroplasticity into older 
age is not well understood.30 We hypothesize that over 
time, this pattern of neuroactivation has the potential 
to impact the formation of neural networks that store 
and regulate processes of learning and memory.

Our findings have important implications for the 
health and wellbeing of older adults that extend beyond 
the likelihood of developing dementia. Greater risk of 
cognitive impairment in older adults with higher ACEs 
burden may also make these individuals more vulner-
able to elder abuse, financial exploitation, and insti-
tutionalization or homelessness. Childhood adversity 
may impact the likelihood of family formation due to 
smaller social networks and poorer quality social rela-
tionships found among survivors of child maltreat-
ment.31 It has been shown that ACE scores are associ-
ated with social isolation and financial stress in later 
life.32 Social isolation and poor social support has also 
been associated with cognitive impairment in older 
adults.33 There may be a domino effect starting with 
childhood adversity, leading to attachment difficulties 
and problems with relationships as an adult, and then 
to increased risk of social isolation and dementia as 
an older adult.

Our findings suggest that ACEs may lead to earlier 
onset of cognitive impairment. Adults in the younger 
age category (65–74 years) had a stronger associa-
tion between increasing ACE scores and dementia 
risk. Adults over age 75 years in this sample showed 
no clear association between ACEs and dementia 
risk, perhaps demonstrating a “survival bias,” other 

unmeasured resiliency factors, or a higher incidence of 
dementia driven by other factors that dilute the ACEs-
dementia risk association signal.

The findings may have clinical implications, in addi-
tion to their implications for population health. Cli-
nicians assessing patients with cognitive concerns 
or screening patients for cognitive impairment may 
wish to consider exposure to childhood adversity as 
an additional risk factor for cognitive decline. Whether 
changes in patient management are indicated in cases 
with a high ACE score is beyond the scope of this single 
study, but our results raise the question of whether 
mental, behavioral, and social health interventions 
for individuals who have experienced ACEs may miti-
gate dementia risk. As interest in clinical screening for 
ACEs increases, ACEs information may become more 
available to clinicians assessing risk and recommend-
ing treatment options for their patients.

Our study has limitations. Based on the increased 
incidence of dementia in adults over 75 years, it is 
possible that the oldest adults (≥ 75 years) in this 
sample were less likely to reliably recall their child-
hood ACEs. This may explain the weaker association 
between ACEs and dementia risk in the oldest age 
group. We were unable to validate a positive dementia 
screen on the AD8 with a clinical diagnosis of demen-
tia for the PSID participants, though the AD8 has 
a specificity of 86% for the detection of dementia20 
and has been previously correlated with the Clinical 
Dementia Rating.34 The ACE score does not capture 
nuances such as frequency or severity of exposure to 
individual ACEs, nor the ages(s) at which the ACEs 
occurred. ACEs are an imperfect measure of the total-
ity of adversity a person may experience, and resil-
ience factors are not considered in the large exist-
ing literature on conventional ACE scores. There are 
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Fig. 1   Adjusted Odds Ratios for Associations Between Positive AD8 Dementia Screen and Specific Adverse Childhood Experience Vari-
ables, Panel Study of Income Dynamics Sample of Older Adults, 2017. Note: Shown are adjusted odds ratios for a unit increase in AD8 

dementia screening score associated with each adverse childhood experience, results from ordered logistic regression models, population-
weighted and adjusted for covariates, including level of education (categories of less than high school, high school degree or equivalent, 
and any college or graduate education); continuous years of age; race; Latino/Hispanic ethnicity; gender; marital status; 2013 income 

level (0–99% of the federal poverty level [FPL], 100–199% FPL, 200–299% FPL, 300–399% FPL, 400% FPL or more); number of household 
members and children; and ever having smoked cigarettes. Labels with an asterisk * indicate p-value < 0.05.
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likely protective factors that mediate the association 
between ACEs and dementia risk, but this data is not 
available. While our study did not examine protec-
tive factors, frequency or severity of ACE exposure, 
or whether childhood adversity affects mid-life ante-
cedents or later complications of dementia (such as 
behavioral disturbances, mood disorders, and delir-
ium), these topics are ripe for future research.

CONCLUSION

This is the first US study to find that overall ACE 
score—a measure of reported exposure to adversity 
in childhood—is associated with a positive screen for 
dementia among older adults. The association between 
ACEs and dementia risk suggests an accelerated neu-
rocognitive decline in learning and memory which may 
begin with adaptations to early life stress. Childhood 
adversity and trauma should be considered risk factors 
for dementia, particularly among adults aged 65–75, 
and clinicians caring for adults should be aware of the 
potential impacts of ACEs on neurocognitive function. 
Further study is needed to explore the possible benefits 
of screening for ACEs and risk-based cognitive assess-
ment. Preventing and mitigating the occurrence of ACEs 
and identifying those aging with ACEs may promote 
brain health, which could benefit patients across the 
life course and reduce the risk of dementia in older age.
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