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review and meta-analysis
Xin-chao Wang and Zhen-peng Huang*

Faculty of Nursing, Guangxi University of Chinese Medicine, Nanning, China
Background: Cognitive impairment is a significant threat to adult quality of life.

Adverse childhood experiences (ACEs) may have prolonged effects on cognitive

impairment in adulthood. This systematic review and meta-analysis aimed to

investigate the association between ACEs and adult-onset cognitive impairment.

Methods: We systematically searched databases, including PubMed, Embase,

Web of Science, and the Cochrane Library, from inception through February 16,

2025. Two independent investigators conducted literature screening, data

extraction, and quality assessment using the Newcastle-Ottawa Scale. Meta-

analysis was performed applying RevMan5.4.1.

Results: Four studies- two cross-sectional studies, one cohort study, and one

case-control study-were included. Meta-analysis results indicated that the

Childhood Trauma Questionnaire (CTQ) total score (mean difference [MD]=

7.06, 95% confidence interval [CI] [0.87,13.24], p = 0.03), emotional neglect

(MD = 2.88, 95%CI [0.39, 5.37], p = 0.02) were related to cognitive impairment. In

the <65-year group, the MD = 2.59 (95%CI [0.09, 5.09], p = 0.04) was associated

with cognitive impairment. The funnel diagram of gender analysis was

approximately symmetrical visually, indicating a small possibility of publication

bias; but due to the small number of studies, the test power was limited.

Conclusion: Adverse childhood experiences may be associated with an

increased risk of cognitive impairment, but a causal relationship could not be

established owing to limited observational evidence.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/view/

CRD420250655749, identifier CRD420250655749.
KEYWORDS

adults, adverse childhood experiences, childhood trauma, cognitive impairment,
meta-analysis, systematic review
frontiersin.org01

https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1751619/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1751619/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1751619/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1751619/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1751619/full
https://www.crd.york.ac.uk/PROSPERO/view/CRD420250655749
https://www.crd.york.ac.uk/PROSPERO/view/CRD420250655749
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2025.1751619&domain=pdf&date_stamp=2026-01-21
mailto:huang_zhenpeng@126.com
https://doi.org/10.3389/fpsyt.2025.1751619
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2025.1751619
https://www.frontiersin.org/journals/psychiatry


Wang and Huang 10.3389/fpsyt.2025.1751619
1 Introduction

Adverse childhood experiences (ACEs), operationally defined as

exposure to potentially traumatic events occurring before the age of

18 years that pose a threat to a child’s physical or psychological

safety or well-being (1, 2). Epidemiological data from the United

States reveal that 58% of children experience at least one traumatic

event, with notably higher prevalence rates of physical and

emotional abuse (3). Another study in Brazil indicates that 34.3%

of children have been exposed to trauma between 6 and 11 years of

age (4). Moreover, a cross-sectional study from China suggests that

80.9% of children have been exposed to childhood trauma (5).

Recent studies have also demonstrated that such adverse

experiences in early life function as a potent developmental

stressor, elevating lifetime depression risk and inducing multilevel

neurobiological alterations; this effect may persist into adulthood,

potentially correlating with the onset and progression of cognitive

impairment (6, 7). Cognitive impairment is defined as a clinically

significant decline in one or more cognitive domains, namely,

attention, memory, executive function, language, visuospatial

skills, processing speed, or social cognition, that is severe enough

to interfere with everyday activities (8). Research findings indicate

that experiences of childhood trauma are associated with specific

cognitive deficits in adulthood, such as difficulties in retrieving

contextual memory, declines in executive function, and slowed

information processing speed (9, 10). Additionally, individuals

with a history of childhood trauma often exhibit reduced social

adaptability when faced with complex social situations, which might

be partly due to the negative effects of ACEs on brain

development (11).

This study integrated international observational studies through

a meta-analysis to elucidate the intrinsic link between ACEs and

cognitive impairment in adulthood. Specifically, this study aimed to

quantify effect sizes in terms of the association between ACEs and

adult cognitive impairment, examine potential moderating effects of

specific trauma-related characteristics, and assess the methodological

quality of the included studies along with sources of heterogeneity.
2 Materials and methods

2.1 Study design

This systematic review and meta-analysis was guided by the

Joanna Briggs Institute Manual for Evidence Synthesis and the

Cochrane Handbook for Systematic Reviews. The Preferred

Reporting Items for Systematic Reviews and Meta-Analyses and

the Meta-analysis and Systematic Reviews of Observational Studies

guidelines were used to report this systematic review. This review

was registered with the International Prospective Register of

Systematic Reviews (No. CRD420250655749).
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2.2 Inclusion and exclusion criteria

The inclusion criteria were as follows: participants in the study

must have clear documentation of their adverse childhood

experiences exposure status, including individuals with ACEs

exposure identified via assessments using scales such as the

Childhood Trauma Questionnaire. Additionally, both an ACEs-

exposed group and a non-exposed group should be included,

including both exposed and non-exposed groups; cross-sectional

studies, cohort studies, and case-control studies; and studies

investigating risk factors and predictive models of cognitive

impairment associated with childhood trauma. All the articles

were published in Chinese or English.

The exclusion criteria were as follows: duplicate publications or

data derived from the same study; studies for which full text or

complete data could not be obtained; and article types such as

conference abstracts, abstracts without full text, and reviews.
2.3 ACEs exposure criteria

The childhood trauma questionnaire (CTQ) is a commonly used

tool, designed to quantify an individual’s experiences of emotional

abuse, physical abuse, sexual abuse, emotional neglect, and physical

neglect during childhood (12). The CTQ consists of 58 items and 5

subscales. For any subscale, a score exceeding 9 points out of the

maximum 28 points is defined as a positive result, indicating the

potential presence of the corresponding type of traumatic history.

The ACE Scale is another commonly used instrument to assess

adverse events experienced during childhood such as domestic

violence and sexual abuse (13). An ACE Scale score of above 1,

indicating at least one adverse event, is typically used as the threshold.

The diagnostic criteria for cognitive impairment were as

follows: according to the diagnostic and statistical manual of

mental disorders, fifth edition (DSM-V), cognitive impairment is

diagnosed based on specific clinical symptoms and functional

impairment criteria; according to the DSM-IV, the diagnosis of

cognitive disorders is based on specific clinical symptoms and

functional impairment criteria; the structured clinical interview

for DSM (SCID) is used to assess cognitive disorders; other

cognitive function scales, such as CDR, MMSE, MoCA are used

for assessment and meet the diagnostic criteria for cognitive

disorders in DSM-IV (14–17).
2.4 Search strategy

A combination of subject headings and free-text terms was used to

systematically search China-based and international databases,

including the PubMed, Embase, Web of Science, and Cochrane

Library. The search terms in both Chinese and English included
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“childhood trauma”, “adverse childhood experiences”, “adult cognitive

impairment”, “cognitive function”, “cognitive dysfunction”, “cognitive

function assessment”, and “risk factors”. The search was conducted

until February 16, 2025. The search strategy for the English databases is

presented in Supplementary Table 1.
2.5 Literature screening and data
extraction

Two researchers independently conducted literature screening

and data extraction. Note Express was used to remove duplicates

and screen the retrieved articles. Key data from the included studies

were extracted and verified. Any disagreements during the

screening or data extraction were resolved by consulting a third

researcher. The extracted data included the first author, publication

year, sample size, country, diagnostic criteria, and risk factors for

cognitive impairment.
2.6 Quality assessment of studies

Two researchers independently assessed the quality of the

studies using the Newcastle-Ottawa Scale (NOS). Discrepancies

were resolved through discussion with a third researcher. The

NOS evaluates three aspects: selection of study groups,

comparability of groups, and measurement of outcomes or

exposure, totaling 9 items with a maximum score of 9 points.

Studies with scores below 3 were classified as low quality, those with

scores between 4 and 6 were classified as moderate quality, and

those with scores above 7 were classified as high quality.
2.7 Statistical methods

A meta-analysis was conducted using RevMan 5.4.1 software

(18). For dichotomous variables, the odds ratio was used as the effect

measure, whereas for continuous variables, the standardized mean

difference (MD) and 95% confidence intervals (CIs) were employed.

Heterogeneity was assessed using the I² statistic and p-values. In cases

where I²< 50% and p> 0.100, indicating low or no heterogeneity, a

fixed-effects model was used. Conversely, in cases where I²≥ 50% and

p≤ 0.100, indicating significant heterogeneity, a random-effects model

was applied. When substantial heterogeneity was present, sensitivity

analyses were conducted by comparing the consistency of results

between the fixed-effects and random-effects models and by using a

leave-one-out approach to identify potential sources of heterogeneity.
3 Results

3.1 Literature screening results

The initial database search yielded 244 records. After removing

duplicates and other ineligible items (n= 96), 148 articles remained.
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Title and abstract screening excluded an additional 133 articles.

Finally, 15 full-text manuscripts were retrieved; however, five of

these could not be obtained. Among the ten assessed for eligibility,

one was excluded for unmet outcome criteria and five for unusable

data, resulting in four studies being included in the final analysis.

The process is set out in Figure 1.
3.2 Characteristics and quality assessment
of the included studies

The total sample size in the four included studies including two

cross-sectional studies, one cohort study, and one case-control

study, was 1979 participants, with clear diagnostic criteria.

According to the NOS assessment, all the included studies were

rated as high quality. The specific characteristics and quality

assessments of the included studies are presented in Table 1

(19–22).
3.3 Meta-analysis results

Age, gender, the CTQ score, emotional abuse, physical abuse,

sexual abuse, emotional neglect, and physical neglect were

considered in the meta-analysis. Among the identified risk

factors, the CTQ total score, emotional abuse, physical abuse, and

physical neglect exhibited high heterogeneity, prompting further

investigation into the sources of heterogeneity. The meta-analysis

results indicated that the total CTQ score, emotional neglect, and

being under 65 years old were significant risk factors for ACE-

associated adult cognitive impairment (all p < 0.05). The detailed

results are presented in Table 2, Figure 2.
4 Discussion

This study found that exposure to ACEs significantly increased

the risk of cognitive impairment among individuals under 65 years

of age, however, this was not true for those aged 65 and older. This

difference may stem from age-related physiological and

psychological mechanisms evolution. In individuals under 65

years, ACEs can dysregulate the hypothalamic-pituitary-adrenal

axis, leading to abnormal cortisol levels and subsequent

impairment of key brain regions like the hippocampus (23).

Concurrently, ACEs often induce long-term mental health issues,

which further exacerbate the process of cognitive impairment (24).

However, individuals aged 65 years and older, age-related

physiological decline has become the dominant risk factor for

cognitive impairment. The natural aging of the brain, declining

organ function, and a high prevalence of chronic diseases including

hypertension and diabetes, which may overshadow the effects of

ACEs (25, 26). Furthermore, older survivors of ACEs may possess

greater psychological resilience, developed through a lifetime of

cognitive reappraisal and adaptive mechanisms, which can buffer

the long-term effects of early trauma (27, 28).
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Our findings showed that the CTQ total score was significantly

associated with increased cognitive impairment risk, consistent with

previous studies (29). ACE-related changes may exacerbate the

long-term effects of ACEs on the brain, thereby increasing the risk

of cognitive impairment (30, 31). ACEs and cognitive impairment

in that ACEs can affect brain development and function in several

ways, with increased risk of cognitive impairment (32). After facing

multiple and severe ACEs, such individuals experience a notable

deterioration in attention, memory, and executive function (33, 34),

through mechanisms involving ongoing overactivity of the stress

response system and prolonged exposure to high stress hormones,

which can cause changes in brain structure, such as shrinkage of the

prefrontal cortex (35).
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Furthermore, no significant associations were observed between

other types of ACEs assessed by the CTQ and cognitive impairment

in our study. This could be attributed to the relatively high

educational attainment in our study population, as higher

education may provide cognitive reserve that buffers the negative

impact of ACEs (36). Additionally, definitions and assessments of

ACEs vary across studies. Relying solely on the CTQ may not

capture the full spectrum of childhood adversities, it should explore

the application of different assessment tools in this population to

better elucidate the factors contributing to cognitive impairment in

individuals with ACEs in future research.

In addition, our findings showed that the dimension of

emotional neglect was slightly significantly associated with
FIGURE 1

Flow diagram of literature screening between ACEs and subsequent impact on adulthood cognitive impairment.
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TABLE 1 Characteristics and quality assessment of included studies.
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70.5 ± 5.1 32/44 28/33 MMSE and MoCA 1, 2, 3, 4, 5, 6, 7, 8 8

34.3 ± 11.6 33/58 14/26 DSM-IV and SCID 1, 2, 3, 4, 5, 6, 7, 8 8
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(19, 0.001 MD=1.04 (-0.11, 2.20) Random 0.08

(19, 0.03 MD=0.27 (-0.30, 0.85) Random 0.36

(19, <0.0001 MD=2.88 (0.39, 5.37) Random 0.02
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TABLE 2 Risk factors for subse

Item N

Age 4

<65 years 2

≥65 years 2

Gender 4

CTQ score 3

Emotional Abuse 3

Physical Abuse 3

Sexual Abuse 3

Emotional Neglect 3

Physical Neglect 3
t

o

Research type Country
(E/NE) (E

Cohort Study Australian 1568 (299/1269) 75.1 ± 1.6

Cross-sectional Study Germany 143 (68/75) 37.4 ± 9.3

Case-Control Study China 137 (76/61) 73.3 ± 5.6

Cross-sectional Study Germany 131 (91/40) 37.4 ± 12.4

uestionnaire (CTQ), 4 for Emotional Abuse, 5 for Physical Abuse, 6 for Sexual Abu

t cognitive impairment impact on childhood trauma.
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increased cognitive impairment risk, consistent with previous

studies (37). A lack of emotional support and physical care in

chronic conditions may lead to deficiencies in emotional regulation

and social adaptability, thereby affecting brain development,

particularly in regions associated with cognitive, executive, and

emotional regulation (38). Specifically, emotional neglect may alter

functional connectivity in the brain, particularly in areas related to

emotional regulation and cognitive flexibility, further accelerating

cognitive decline (39, 40). However, this difference only reflects

findings in relation to cross-sectional data, meaning that causality

and the effect of excluding confounding factors such as education

and depression remain to be determined.

At the neurophysiological level, ACEs are linked to restricted

blood flow to the prefrontal cortex, impeding development, which

was subsequently linked to poorer executive functioning (41, 42).

ACEs are also associated with elevated cortisol, promoting

amyloid b plaque deposits. The accumulation of these plaques is

related to brain atrophy and accelerated adulthood cognitive

impairment (41). Additionally, ACE may be related to

heightened levels of systemic inflammation, it also would play

an important role in the pathogenesis of adulthood cognitive

impairment (42).

In this meta-analysis, we observed substantial heterogeneity.

This heterogeneity mainly stemmed from the following aspects.

Firstly, the wide age range 37–75 years in CTQ analyses may have

introduced bias due to differences in baseline health, cognitive

function and recall perspectives across age groups. Secondly, two

enrolled patients had major depressive disorder, which is an

important confounder as MD is associated with both higher

ACEs incidence and cognitive impairment (43, 44). Thirdly,

common modifiable risk factors were insufficiently controlled,

specifically, common modifiable risk factors, including diabetes,

thyroid dysfunction, cardiovascular disease, and sensory

impairments, were not systematically controlled or excluded

(45–47).

This study has several limitations. First, the retrospective

observational study designs utilized in the included research did

not establish causal relationships but rather indicated associations.

However, given the nature of our study, these designs were the most

practical and suitable approach. Second, the number of included

studies and the number of events may limit the generalizability of

our results.
5 Conclusion

In conclusion, the findings of this systematic review and meta-

analysis have suggested that ACEs may be associated with an

increased risk of cognitive impairment in adulthood, specifically

being under 65 years old, the total CTQ score and emotional

neglect. The findings also indicate that early identification should

be undertaken among those with cognitive impairment associated

with ACEs.
FIGURE 2

Meta-Analysis results between ACEs and subsequent impact on
adulthood cognitive impairment. (a-h) shows the forest plot
illustrating the mean differences and 95% confidence intervals of
cognitive disorder group and non-cognitive disorder group on each
corresponding indicator. Age (a), gender (b), CTQ score (c), emotional
abuse (d), physical abuse (e), sexual abuse (f), emotional neglect (g)
and physical neglect (h) were taken into meta-analysis. Under 65
years old, CTQ total score, emotional neglect, all were significant risk
factors for cognitive impairment associated with ACEs (all p < 0.05).
frontiersin.org

https://doi.org/10.3389/fpsyt.2025.1751619
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Wang and Huang 10.3389/fpsyt.2025.1751619
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding author.

Author contributions

X-cW: Writing – review & editing, Writing – original draft.

Z-pH: Writing – review & editing.

Funding

The author(s) declared that financial support was not received

for this work and/or its publication.

Acknowledgments

We all would thank for Bin-bin Wen M.D. and her assistance in

this work.

Conflict of interest

The authors declared that this work was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Frontiers in Psychiatry 07
Generative AI statement

The author(s) declared that generative AI was not used in the

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible. If

you identify any issues, please contact us.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online at:

https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1751619/

full#supplementary-material
References
1. Rogerson O, Baguley T, O’Connor DB. Childhood trauma and suicide. Crisis.
(2022) 44:433–41. doi: 10.1027/0227-5910/a000886

2. Stanton KJ, Denietolis B, Goodwin BJ, Dvir Y. Childhood trauma and psychosis:
an updated review. Child Adolesc Psychiatr Clin N Am. (2020) 29:115–29. doi: 10.1016/
j.chc.2019.08.004

3. Ferrara AM, Panlilio CC, Tirrell-Corbin C. Exploring school professionals’
Definitions of childhood trauma. J Child Adolesc Trauma. (2023) 16:783–93.
doi: 10.1007/s40653-023-00550-0

4. Bauer A, Fairchild G, Hammerton G, Murray J, Santos IS, Rodrigues LT, et al.
Associations between childhood trauma and childhood psychiatric disorders in Brazil:
a population-based, prospective birth cohort study. Lancet Psychiatry. (2022) 9:969–77.
doi: 10.1016/S2215-0366(22)00337-6

5. Lin L, Wang HH, Lu C, Chen W, Guo VY. Adverse childhood experiences and
subsequent chronic diseases among middle-aged or older adults in China and
associations with demographic and socioeconomic characteristics. JAMA Netw Open.
(2021) 4:e2130143. doi: 10.1001/jamanetworkopen.2021.30143

6. Chang J-J, Ji Y, Li Y-H, Yuan M-Y, Su P-Y. Childhood trauma and depression in
college students: Mediating and moderating effects of psychological resilience. Asian J
Psychiatry. (2021) 65:102824. doi: 10.1016/j.ajp.2021.102824

7. Qin Q, Jiang Y, Mei X, Zhu Y, Li H, Li S, et al. The effect of childhood trauma on
depression in college students: A moderated mediation model. J Affect Disord. (2024)
352:490–7. doi: 10.1016/j.jad.2024.02.067

8. Bejenaru A, Ellison JM. Medicolegal implications of mild neurocognitive disorder.
J Ger Psychiatry Neurol. (2021) 34:513–27. doi: 10.1177/0891988720957092

9. Berthelot N, Paccalet T, Gilbert E, Moreau I, Mérette C, Gingras N, et al.
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