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ABSTRACT
Objectives Adverse childhood experiences (ACEs) are 
associated with higher risk of chronic disease, but little 
is known about the association with late life cognitive 
decline. We examined the longitudinal association between 
ACEs and late- life cognitive decline in the Study of Healthy 
Aging in African Americans (STAR).
Design Linear mixed models with random intercepts 
and slope examined the association of individual and 
composite ACEs with cognitive change adjusting for years 
from baseline (timescale), baseline age, sex, parental 
education, childhood socioeconomic status and childhood 
social support. Participants reported whether they had 
experienced nine types of ACEs. Executive function and 
verbal episodic memory were measured up to three 
times over a 3- year period using the Spanish and English 
Neuropsychological Assessment Scales.
Settings Kaiser Permanente Northern California members 
living in the Bay Area.
Participants STAR is a cohort study of cognitive ageing 
launched in 2018 that has enrolled 764 black Americans 
ages ≥50 years (mean age=67.5; SD=8.5).
Results Twenty- one per cent of participants reported 
no ACEs, 24% one ACE, 20% two ACEs, 17% three ACEs 
and 17% four or more ACEs. Compared with no ACEs, 
two ACEs (β=0.117; 95% CI 0.052 to 0.182), three ACEs 
(β=0.075; 95% CI 0.007 to 0.143) and four or more 
ACEs (β=0.089; 95% CI 0.002 to 0.158) were associated 
with less decline in executive function. There were no 
significant associations between number of ACEs and 
baseline or longitudinal verbal episodic memory or 
between individual ACEs and executive function or verbal 
episodic memory.
Conclusion In this cohort of older black Americans, there 
was no association between ACEs and baseline cognition 
or cognitive change in verbal episodic memory; however, 
experiencing ≥ 2 ACEs was associated with less decline 
in executive function. These results may indicate that 
participants who survived to age 50+ and experienced 
ACEs may have cognitive resilience that warrants further 
investigation.

INTRODUCTION
Childhood is a sensitive period in the life-
course for later- life health outcomes,1 2 
such that disruptions during this period 
can have detrimental effects on devel-
opment and later life health. Adverse 
childhood experiences (ACEs) are trau-
matic events in childhood that include 
abuse, witnessing violence and household 
dysfunction and have been associated with 
higher risk of cardiovascular diseases, 
chronic lung disease and liver disease.1 2 
Although ACEs are associated with many 
of the risk factors for dementia, only a 
handful of studies have examined the asso-
ciation between ACEs and poor cognitive 
ageing outcomes in black Americans.3

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The impact of adverse childhood experiences (ACEs) 
on late- life cognition in older black adults is sparse 
with little research investigating cognitive decline.

 ⇒ The Study of Healthy Aging in African Americans is a 
well- characterised cohort of older black Americans 
ages 50 years or older with detailed socioeconomic 
lifecourse information such as education, region of 
birth and childhood experiences.

 ⇒ Repeated assessment of cognition in two domains 
across three waves (approximately 3 years) using 
the Spanish and English Assessment Scale, a mea-
surement validated in English and Spanish, and in 
diverse populations.

 ⇒ Linear mixed models allowing for evaluation of ACEs 
on cognition and cognitive decline adjusting for 
childhood confounders such as childhood socioeco-
nomic status and childhood support.

 ⇒ ACEs assessments were limited to self- report and 
there were no questions asked of physical or sexual 
abuse.

http://bmjopen.bmj.com/
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2 Lor Y, et al. BMJ Open 2023;13:e072961. doi:10.1136/bmjopen-2023-072961

Open access 

Cognitive decline and decreased cognitive func-
tion are early indicators of Alzheimer’s disease and 
related dementias (ADRD).4 Signs of these cognitive 
deficits often include loss of memory and/or loss of 
the ability to perform high- level mental skills (exec-
utive function) such as planning, and management 
of thoughts and emotions. Therefore, many studies 
administering cognitive assessments will include 
some form of memory and executive function assess-
ment.5 6 Some studies indicate that ACEs have nega-
tive effects on cognitive functioning later in life.7–10 
These studies examining the specific types of ACEs 
have reported associations of the death of a parent, 
parental excess alcohol and drug use, mental health 
problems, physical neglect and emotional abuse expe-
rienced during childhood with worse memory later 
in life. Moreover, two systematic reviews found that 
abuse and neglect were associated with worse exec-
utive function.11 12 Additionally, greater numbers of 
ACEs are associated with increased risk of developing 
ADRD.13–15 Despite findings of ACEs being associ-
ated with poorer memory and higher risk of ADRD, 
other studies have shown mixed results, with weak to 
no association of ACEs with change in cognition over 
time.16 17 Furthermore, the literature is mixed on the 
specific impact that ACEs have on late- life cognitive 
functioning with some ACEs being associated with 
slower cognitive decline in older black adults but no 
decline in older white adults.18 19

Two interrelated life course theories serve as a frame-
work for understanding how early life exposures, such 
as ACEs, may affect later life cognitive outcomes. The 
cumulative advantage/disadvantage theory posits 
that structural and institutional processes contribute 
to differential access to resources or harmful expo-
sures that accumulate in a non- additive way over 
time.20 21 Individuals who are exposed to more ACEs 
over time will have an increased risk of negative 
health outcomes, including poor cognition, later in 
life. Building on this theory, the cumulative inequality 
(CI) theory incorporates life course factors that take 
into consideration the intergenerational, socioeco-
nomic and stress processes important in the environ-
ment in which a child grows up.22 23 Both theories 
recognise that the trajectories established by nega-
tive childhood exposures can be altered by positive 
experiences throughout the life course. ACEs may be 
a predictor of worse outcomes in later life, but posi-
tive experiences such as social support and individual 
response to adversity may minimise the negative 
effects on cognitive outcomes. Due to the relation-
ships between both theories, we will consider them 
together as the CI theory.

Compared with white Americans, black Amer-
icans have a higher risk of ADRD and report more 
ACEs.24–26 However, the relationship between child-
hood adversity and cognition in later life among black 
adults remains ambiguous.27–29 The two studies that 

have examined ACEs and cognitive outcomes in black 
adults have had mixed results.16 18 One study exam-
ining 427 older blacks adults found no associations 
between ACEs and cognition.16 Another study among 
3700 older black adults found that those who reported 
experiencing food deprivation and having thinner 
body size than their peers in early life had slower rates 
of cognitive decline compared with those who did not 
report food deprivation or being thinner.18

The aim of this paper was to examine the association 
between total number of ACEs as well as the specific 
ACEs experienced with cognitive change in a cohort 
of middle- aged and older black adults. To expand the 
sparse existing literature, we focus on black individ-
uals and their early- life experiences.3 Based on the CI 
theory, we hypothesise a dose–response relationship 
where each additional ACE experienced is associated 
with faster cognitive decline, and all types of ACEs 
predict worse cognitive outcomes.

METHODS
Study participants and data collection
The Study of Healthy Aging in African Americans 
(STAR) cohort consists of community- dwelling 
midlife to older black adults that reside in the San 
Francisco Bay area of California, primarily the cities 
of Oakland and Richmond.30 31 STAR aims to eval-
uate how lifecourse vascular and sociocultural factors 
influence the trajectory of cognitive ageing and 
burden of cognitive impairment among black Amer-
icans. Individuals eligible for STAR were long- term 
members of Kaiser Permanente Northern California, 
an integrated healthcare delivery system, who iden-
tified as Black or African American, were aged 50 
years or older on 1 January 2018, and had previously 
participated in Kaiser Permanente multiphasic health 
check- up exams between 1964 and 1985. Stratified 
random sampling by age and educational attainment 
was used with the goal of recruiting approximately 
equal proportions of participants ages 50–64 and 
65 and older. Exclusion criteria included electronic 
medical record diagnosis of dementia or other neuro-
degenerative diseases (frontotemporal dementia, 
Lewy body disease, Pick’s disease, Parkinson’s disease 
with dementia, Huntington’s disease) and presence 
of health conditions that would impede participation 
in study interviews (defined by hospice activity in the 
past 12 months, history of severe chronic obstructive 
pulmonary disease in the past 6 months, congestive 
heart failure hospitalisations in the past 6 months 
and history of end- stage renal disease or dialysis in 
the past 12 months). Although most participants of 
STAR resided in California by the 1960s, more than 
half of the participants (53%) were born outside of 
California, and about one- third (36%) of these partic-
ipants were from the Southern states.
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Patient and public involvement
Neither patients nor the public were involved in the 
design, conduct, reporting or dissemination plans of 
our research.

Measures
Cognition
Cognitive function was assessed at each STAR wave using 
the Spanish and English Neuropsychological Assessment 
Scales (SENAS), a battery of cognitive tests that have 
undergone extensive development using item response 
theory methodology for valid comparisons of cognition 
and cognitive change across racial/ethnic and linguisti-
cally diverse groups.32–34 Cognitive domains of executive 
function and verbal episodic memory were derived from 
the SENAS. Executive function is a composite constructed 
from components of category fluency, phonemic/letter 
fluency and working memory (digit span backward and 
two list sorting). Verbal episodic memory was derived 
from two Word List Learning tests. Each domain was 
z- standardised using to the full baseline sample. Moreover, 
neither of the cognitive domains is limited by any ceiling 
or floor effect.32 Details of the administration procedures, 
development and psychometric characteristics can be 
found described in- depth elsewhere.32–35 Cognitive trajec-
tories were measured across three waves of data approxi-
mately 14 months apart totally over 3 years.

Adverse childhood experiences
STAR fielded a modified version of the ACEs assessment 
from the REason for Geographic and Racial Disparities 
in Stroke cohort.36–38 During baseline interviews, partici-
pants were asked verbally if they experienced nine sepa-
rate types of ACEs during childhood from birth to age 16. 
ACEs included experiences of parents’ divorce or separa-
tion, a parent remarrying, witnessing domestic violence, 
substance abuse by a family member, loss of a job by a 
parent, a parent going to jail, serious illness of a family 
member, death of mother and death of father. ACEs were 
examined individually and as a composite ACE score 
defined as the sum of ACEs reported and recategorised as 
0, 1, 2, 3 or 4 or more ACEs. Summation of ACEs models 
the cumulative effect that is reflective of the CI theory and 
cumulative ACEs score from 0 to 4 or more is one of the 
most commonly used methods for operationalising ACEs. 
Cumulative ACEs score has been found to have a dose–
response association with various health outcomes.2 39–41 
Approximately 2% of participants (n=14) had missing 
ACEs and were excluded from the analyses.

Covariates
As ACEs occurs early in life, we identified potential 
factors in early life that may cause confounding in the 
association of ACEs and late- life cognition and cogni-
tive decline.7 10 16–18 We adjusted for five early- life social 
support factors that may confound the associations of 
ACEs and later- life cognition. Using a five level Likert- type 
scale (1=none of the time, 2=a little of the time, 3=some 

of the time, 4=most of the time and 5=all of the time), 
participants were asked: ‘How often was there someone in 
whom you could talk to, trust and confide?,’ ‘How often 
was there someone who showed you love and affection?,’ 
‘How often was there someone who could help you with 
your homework?,’ ‘How often was there someone who 
encouraged and pushed you to succeed in school?,’ and 
‘How often did you have as much contact as you would 
like with someone you felt close to, someone in whom you 
could trust and confide?’ The responses were dichoto-
mised with cut- offs between high frequency (most and all 
of the time) and low frequency (none, a little and some 
of the time). A composite score was created for early life 
factor by summation of the five scores (ranges 0–20) with 
higher score indicating higher levels of social support.

We additionally adjusted for early life socioeconomic 
status (SES) by including combined parental educa-
tion (both parents with less than high school vs at least 
one parent with high school graduation or more), self- 
reported childhood family housing status (mortgage 
or owned home vs rental or others), and how often the 
participant reported going hungry as a child (never vs 
ever). Parental education was reported by the partici-
pants as highest level of education completed for both 
maternal and paternal parent. Both parent’s education 
was combined into one parental education and dichoto-
mised as both parents with less than high school diploma, 
and either one or both parents with more than high 
school diploma. Due to the small number of either one or 
both parents obtaining higher than high school diploma 
(38%), we operationalise parent education at the high 
school level cut- off. If both maternal and paternal educa-
tion was missing, parental education was classified as less 
than a high school diploma, and these participants were 
demarcated by including a missing indicator covariate in 
all models.

Other covariates included age at baseline interview 
centred at the mean baseline age, sex (men or women) 
which was derived from self- report or participant medical 
records and likely reflected a mixture of sex assigned at 
birth and gender identity, and self- reported educational 
attainment (collapsed as less than college degree, some 
college and college graduate or more) captured during 
STAR baseline interviews.

Statistical analysis
The distribution of demographics, childhood social 
support, childhood SES indicators and type of ACEs was 
estimated overall and stratified by the number of ACEs 
experienced. Two sets of linear mixed models were used 
to assess the association of cognition with: (1) composite 
ACE score and (2) individual ACEs, allowing for random 
intercept and slope to account for within- person correla-
tion. The models were adjusted for time (as years since 
baseline) to estimate trajectories across three waves. We 
sequentially adjusted for covariates in our composite 
ACEs models by (1) adjusting for baseline mean- centred 
age and sex, (2) adjusted for childhood SES indicators 
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and (3) adjusted for childhood support. For models with 
individual ACEs, we sequentially adjusted for covariates 
by (1) adjusting for baseline mean- centred age, (2) sex 
and (3) parental education. Interaction terms for time 
scale with exposure and covariates were added to each 
model to measure changes in cognition over time.

From a cohort of 764 participants, we excluded 14 
participants for missing information on ACEs, 15 partici-
pants for missing early life social support and SES covari-
ates, and 16 participants for missing report of sex.

RESULTS
Our analytical sample consisted of 707 participants with 
a mean age of 68.6 (SD 8.7) years (range 53–95 years) 
of whom 487 (68.9%) were women compared with 220 
(31.1%) men (table 1). About 21% of participants reported 
no ACE, 23.6% reported one ACE, 20% reported two 
ACEs, 17.3% reported three ACEs and 16.8% reported 
four or more ACEs. Seventy- nine per cent of participants 
had at least one ACE. The most common ACE reported 
was experiencing parents’ separation or divorce (38.5%), 
followed by serious family illness (35.4%), and witnessing 
domestic violence (31.5%). More than one- third (35.5%) 
of participants had a college degree or higher, and 38% 
of participants had one or both parents with more than 
a high school- level education (table 1). Participants in 
this cohort generally had high levels of support (average 
composite score of 15.8 and SD=4.7) during childhood 
with majority of participants reporting someone they 
could trust (76%), someone to love them (86%), someone 
to help with homework (66%), someone to motivate or 
encourage them in school (79%) and someone close to 
them they could contact (77%) all or most of the time. 
Most participants self- reported as being well- off or above 
average financially during childhood (68%), and most 
participants never experienced childhood hunger (92%). 
About 83% of our baseline cohort had two waves of cogni-
tive measures, and over 75% of participants had all three 
waves of cognitive measures.

Composite number of ACEs
In our linear mixed models examining associations of 
the composite ACEs and baseline executive function 
(table 2), we observed a negative non- significant associ-
ations for one ACE (β=−0.130; 95% CI −0.316 to 0.055), 
two ACEs (β=−0.039; 95% CI −0.231 to 0.152) and four or 
more ACEs (β=−0.025; 95% CI −0.228 to 0.178), and a posi-
tive non- significant association for three ACEs (β=0.008; 
95% CI −0.193 to 0.209) compared with no ACEs. After 
adjusting for childhood SES, the estimates decreased for 
one ACE (β=−0.090; 95% CI −0.272 to 0.093), increased 
for three ACEs (β=0.070; 95% CI −0.132 to 0.271), and 
changed direction for two ACEs (β=0.008; 95% CI −0.181 
to 0.197) and four or more ACEs (β=0.052; 95% CI −0.155 
to 0.259) suggesting a non- significant positive association 
with baseline executive function. The estimates were atten-
uated after further adjusting for childhood support. We 

observed a non- significant negative association between 
composite ACEs and baseline verbal episodic memory 
for one ACE (β=−0.137; 95% CI −0.321 to 0.048), two 
ACEs (β=−0.041; 95% CI −0.231 to 0.149) and three ACEs 
(β=−0.120; 95% CI −0.320 to 0.080), but positive associa-
tion for four or more ACEs (β=0.105; 95% CI −0.097 to 
0.307). After adjusting for childhood SES and childhood 
support, point estimates for the association between ACEs 
and baseline verbal episodic memory were attenuated.

When examined longitudinally, there was significantly 
slower decline in executive function among those who 
reported experiencing two ACEs (β=0.117; 95% CI 0.052 
to 0.182), three ACEs (β=0.075; 95% CI 0.007 to 0.153) 
and four or more ACEs (β=0.089; 95% CI 0.002 to 0.158), 
but not for one ACE (β=0.053; 95% CI −0.010 to 0.116) 
compared with no ACEs (table 2, figure 1). The esti-
mates and direction of associations remained consistent 
after adjusting for childhood SES and childhood social 
support variables (table 2).

There were no significant associations between the 
composite ACEs score and verbal episodic memory over 
time (online supplemental figure 1). However, the point 
estimates were negative for one ACE (β=−0.017; 95% CI 
−0.108 to 0.075) and four or more ACEs (β=−0.022; 
95% CI −0.123 to 0.078), and point estimates were posi-
tive for two ACEs (β=0.074; 95% CI −0.021 to 0.159) and 
three ACEs (β=0.050; 95% CI −0.048 to 0.148) compared 
with no ACEs (table 2). The longitudinal point estimates 
changed minimally after adjusting for childhood SES and 
childhood social support.

Individual ACEs
When evaluating linear mixed models for executive 
function and verbal episodic memory with individual 
ACEs as predictors, there were no significant associa-
tions with baseline cognition or change of cognition 
over time (online supplemental table 1). All individual 
ACEs had non- significant positive associations for exec-
utive function, except for death of mother which had 
non- significant negative association. Longitudinal esti-
mates for verbal episodic memory were mixed with non- 
significant positive associations for parent separated, 
parent remarried, serious family illness, death of mother 
and death of father, while non- significant negative asso-
ciations were observed for witnessed violence, substance 
abuse, loss of job and parent jail.

DISCUSSION
In our cohort, ACEs were not significantly associated with 
baseline executive function or verbal episodic memory. 
We found that those who experienced multiple ACEs 
had slower decline in executive function than those 
who did not experience any ACEs, but we did not see 
this for verbal episodic memory. Our findings did not 
align with our hypothesis that exposure to ACEs would 
be associated with lower baseline cognition and greater 
cognitive decline. These results are consistent with some 

https://dx.doi.org/10.1136/bmjopen-2023-072961
https://dx.doi.org/10.1136/bmjopen-2023-072961
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Table 1 Baseline characteristics stratified by number of adverse childhood experiences (ACEs), STAR

Characteristic Overall sample 0 ACEs 1 ACE 2 ACEs 3 ACEs 4+ ACEs

N (%) or mean (SD)

No of participants 707 (100) 151 (21.4) 167 (23.6) 148 (20.0) 122 (17.3) 119 (16.8)

Baseline age 68.6 (8.7) 69.1 (8.2) 69.0 (8.4) 68.9 (9.2) 68.8 (9.6) 66.7 (8.2)

Sex: men 220 (31.1) 46 (30.5) 56 (33.5) 51 (34.5) 38 (31.2) 29 (24.4)

College graduate or 
more

252 (35.6) 51 (33.8) 60 (35.9) 54 (36.5) 44 (36.1) 43 (36.1)

Some college 333 (47.1) 67 (44.4) 83 (49.7) 72 (48.7) 56 (45.9) 55 (46.2)

High school or less 122 (17.3) 33 (21.9) 24 (14.4) 22 (14.9) 22 (18.0) 21 (17.7)

Parent education: more 
than high school

267 (37.8) 63 (41.7) 59 (35.3) 54 (36.5) 43 (35.3) 48 (40.3)

ACEs N (column % per variables)

  Parents were 
separated or divorced

272 (38.5) 0 30 (18.0) 63 (42.6) 73 (59.8) 106 (89.1)

  Serious illness of a 
family member

250 (35.4) 0 44 (26.4) 67 (45.3) 64 (52.5) 75 (63.0)

  Witnessed domestic 
violence

223 (31.5) 0 37 (22.2) 41 (27.7) 60 (49.2) 85 (71.4)

  Substance abuse by a 
family member

172 (24.3) 0 18 (10.8) 35 (23.7) 41 (33.6) 78 (65.6)

  Parent remarried 176 (24.9) 0 2 (1.2) 39 (26.4) 58 (47.6) 77 (64.7)

  Loss of job by a parent 106 (15.0) 0 23 (13.8) 19 (12.8) 23 (18.9) 41 (34.5)

  Death of your father 70 (9.9) 0 8 (4.8) 18 (12.2) 19 (15.6) 25 (21.0)

  Parent had to go to jail 53 (7.5) 0 2 (1.2) 4 (2.7) 10 (8.2) 37 (31.1)

  Death of your mother 42 (5.9) 0 3 (1.8) 10 (6.8) 18 (14.8) 11 (9.2)

Childhood social support N (column % per variables) or mean (SD)

  Composite childhood 
support (range 0–20)

15.8 (4.7) 17.1 (4.2) 16.4 (4.3) 15.3 (4.7) 14.5 (4.8) 14.9 (5.1)

  Someone to trust and 
confide in most to all 
the times

537 (75.7) 125 (82.8) 136 (81.4) 104 (70.3) 87 (71.3) 83 (69.8)

  Someone to love most 
to all the times

611 (86.4) 143 (94.7) 149 (89.2) 125 (84.5) 96 (78.7) 98 (82.4)

  Someone to help with 
homework most to all 
the times

466 (65.9) 121 (80.1) 118 (70.6) 91 (61.49) 65 (53.3) 71 (59.1)

  Someone to motivate 
and encourage in 
school most to all the 
times

559 (79.1) 135 (89.4) 145 (86.8) 107 (72.3) 87 (71.3) 85 (71.4)

  Had contact with 
someone felt close to 
most or all the times

547 (77.4) 126 (83.4) 138 (82.6) 112 (75.7) 87 (71.3) 84 (70.6)

Childhood 
socioeconomic status

N (column % per variables)

  Family financially 
above average or well- 
off

483 (68.3) 125 (82.8) 120 (71.9) 101 (68.2) 70 (57.4) 67 (56.3)

  Never hungry during 
childhood

650 (91.9) 146 (96.7) 157 (94.0) 131 (88.5) 110 (90.2) 106 (89.1)

Continued
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prior work in which similar results were observed in the 
Chicago Health and Aging Project (CHAP) cohort study 
of over 3700 older black adults (average age 78 years) 
where those that experienced food deprivation had 
slower cognitive decline later in life.18 Our study included 
a younger cohort of black Americans (average age 68 
years) compared with CHAP18 on childhood adversity and 
cognition. In another cross- sectional study, no associa-
tions were found between composite and individual ACEs 
across different ages of childhood with baseline cognition 
within black older adults when stratified by race.16 There 
is limited work on early life adversity and late- life cogni-
tion in black Americans, and findings in our study, using 
an all- black cohort, show similar results to previous work 
in this area.

Our estimates of the association between individual 
ACEs and domain- specific baseline cognition and cogni-
tive decline were not statistically significant. The asso-
ciation between composite ACEs and verbal episodic 
memory were also not statistically significant. However, 
point estimates and borderline CIs in our study suggest 
that composite ACEs (two and three ACEs) may be asso-
ciated with slower verbal episodic memory decline. These 
findings are consistent with other studies finding that 
individual household- related ACEs were not associated 
with cognition.7 9 10 16–19

ACEs were highly prevalent in our cohort with close to 
80% experiencing one or more ACEs. We observed that 
experiencing ACEs was associated with slower decline 
in executive function, but not verbal episodic memory, 
indicating possible domain- specificity. A review found 
that ACEs (emotional and sexual abuse) were associ-
ated with better executive function,12 while other studies 
found that ACEs were associated with worse memory 
and not executive function.7 8 10 One study examining a 
Chinese cohort found that experiencing at least two ACEs 
and three types of ACEs (childhood SES disadvantage, 
parental trauma, maladaptive parental trauma) were 
associated with decreased episodic memory,42 43 which 
was supported by another study that found depressive 
symptoms during early life to be associated with episodic 
memory deficit.44 A meta- analysis found that the associ-
ations between ACEs and cognition varied by individual 
ACEs and type of cognitive outcome.19 For example, some 
studies reported association of ACEs with lower cognitive 

scores and higher risk of neurocognitive disorder (NCD) 
diagnosis, while other studies found association of phys-
ical or sexual abuse with better cognition, parental death 
with lower risk of NCD and collective violence with better 
global cognition.19 Our analysis did not find significant 
associations of individual ACEs with cognitive decline in 
any domain.

Although ACEs could influence a child’s development 
into adulthood through increased toxic stress pathways, 
these experiences may only partially contribute to cogni-
tive functioning in late life.3 45 Beyond cognition, other 
studies found that ACEs are associated with higher risk of 
cardiovascular disease, shortened telomeres and greater 
functional limitations in black adults.46–48 Environmental, 
social and behavioural factors throughout a person’s 
life stand to mediate and even protect against the nega-
tive long- term effects of ACEs.9 28 In one study,9 positive 
childhood environment was found to promote execu-
tive functioning. Educational attainment could also be 
protective for later- life cognitive function through cogni-
tive reserve.10 29 Our cohort was highly educated and 
reported a high prevalence of childhood support which 
could explain why ACEs were not associated with lower 
baseline cognition.

The CI theory provides as a meaningful framework for 
explaining the observed relationships in our study. One 
possibility for our findings is that it reflects a pattern of 
resiliency. Among those who experienced ACEs, many 
had parents who were separated or divorced (39%), had 
family members with serious illness (35%) or witnessed 
domestic violence (32%). CI theory suggests that the 
detrimental, cumulative impact of experiencing multiple 
ACEs may have been modified by other factors, such 
as human agency or social support.23 Most participants 
reported receiving support during childhood most or 
all of the time with 76% reported having someone they 
trust or confide in, 86% having someone show them 
love, 66% having someone help with homework, 79% 
having someone to motivate them in school, and 77% 
having someone close to them that they can contact. In 
a literature review of black Americans, multiple studies 
found that lower SES was associated with faster cellular 
markers of biological ageing and earlier development 
of memory problems.3 The STAR cohort, on average, 
has higher SES which may mitigate the impact of ACEs 

Characteristic Overall sample 0 ACEs 1 ACE 2 ACEs 3 ACEs 4+ ACEs

  Family had a mortgage 
or owned a home 
during childhood

444 (62.8) 118 (78.2) 111 (66.5) 94 (63.5) 65 (53.3) 56 (47.1)

Childhood social support: composite childhood support derived from individual childhood social support (range 0=no support, 20=most 
support).
Individual childhood supports are on Likert scale (1=none of the time, 2=a little of the time, 3=some of the time, 4=most of the time, 5=all of 
the time).
STAR, Study of Healthy Aging in African Americans.

Table 1 Continued
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on cognition. Another explanation for our findings is 
resiliency through selection and survival bias of only the 
healthiest individuals that chose to participate in the 
study. Black participants in STAR may be exceptional in 
that they overcame the negative effects of early childhood 
adversity, survived long enough and were healthy enough 
to enrol in a study on cognitive ageing. It is also important 
to consider that STAR consists of older black individuals 
who’s early life corresponded with de jure and de facto 
policies that upheld and endorsed racism in education, 
access to healthcare, SES and discrimination, which may 
further affirm that only the most resilient individuals had 
the opportunity to live into old age.49

Our study had several strengths. First, we used data from 
a well- characterised cohort of midlife to late- life black 
participants. By evaluating ACEs in an all- black cohort, 
we were able to identify early life experiences within this 
understudied group and assess relationships between 
ACEs and late- life cognition using a within- group anal-
ysis, an approach that is not typically used in studies of 
minoritised older adults.3 50 Second, we examined cogni-
tion using a robust psychometric battery that has specif-
ically been validated for use in black Americans.32–35 By 
following our cohort over three waves (average 2.3 years 
of follow- up), we were able to examine changes in cogni-
tion over time. Lastly, our ACEs questionnaire was adapted 
from a robust measure used in other cohort studies with 
diverse participants.16 37 38

There were several limitations in our study. First, since 
ACEs occurred early in life, recall bias could influence 
responses. Older participants were asked to remember 

potentially traumatic events during childhood, which 
could lead to underestimation or overestimation of 
the prevalence of ACEs.41 51 Social desirability bias may 
also prevent participants from disclosing sensitive and 
revealing information about their early life.52 Experiences 
of abuse or neglect were not captured by the ACEs ques-
tionnaire, but may reflect other dimensions of childhood 
adversity with different effects on late- life cognition.53 As 
a middle- age and older cohort with a relatively shorter 
follow- up time of approximately 3 years, there could be 
practice effects impacting cognitive testing. Yet, when we 
adjusted for practice effects using a first visit indicator in 
the models, we found estimates to be almost identical.54 
Given this short follow- up, it is also possible that partic-
ipants did not experience substantial decline, and this 
study cannot examine how ACEs impact long- term cogni-
tive decline yet, but this is a future goal.

Our findings suggest that experiencing ACEs was not 
associated with worse cognition or cognitive decline in this 
cohort of older black Americans. Additionally, the accu-
mulation of ACEs may be associated with slower decline 
in executive function, a finding that needs to be explored 
further. CI theory posits that early life adversities do not 
fully determine cognitive trajectories in older adults and 
resiliency may subsequently develop through midlife and 
later life. Future studies are needed to understand how 
resiliency factors such as childhood support, education 
and financial stability can be protective against ACEs as 
well as cognitive decline, especially among marginalised 
and high- risk communities. Specifically, mediation and 
moderation analyses of these protective factors will be 

Figure 1 Prediction plot of linear mixed models estimate of the association of composite ACEs with executive function across 
three waves. Adjusted for years from baseline, baseline age centred at mean, sex, childhood SES, and composite childhood 
support. SES = socioeconomic status.
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needed to determine their effects on ACEs with late- life 
cognition and explain potential resiliency observed in 
black Americans.
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