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10 ‘Classic’ ACEs
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The turning point in Felitti’s quest came by accident. The physician was

running through yet another series of questions with yet another obesity

program patient:

How much did you weigh when you were born?

How much did you weigh when you entered high school?

How old were you when you became sexually active?

How old were you when you married?

Reference: Stevens, J. (2012, October 3). The Adverse Childhood Experiences Study — the largest, most important public health study you never heard of —
began in an obesity clinic. ACES Too High LLC.

Origin of the ACE Study
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“I misspoke,” he recalls, “Instead of asking, “How old were you when you

were first sexually active,” I asked,

“How much did you weigh when you were first sexually active?’

The patient, a woman, answered, ‘Forty pounds.’”

He didn’t understand what he was hearing. He misspoke the question again.

She gave the same answer, burst into tears and added,

“It was when I was four years old, with my father.”

Reference: Stevens, J. (2012, October 3). The Adverse Childhood Experiences Study — the largest, most important public health study you never heard of —
began in an obesity clinic. ACES Too High LLC.

Origin of the ACE Study
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“I didn’t know what to do with the information,” Felitti recalls. “About 10

days later, I ran into the same thing. It was very disturbing. Every other

person was providing information about childhood sexual abuse.”

I thought, ‘This can’t be true. People would know if that were true. Someone

would have told me in medical school.’ ”

Worried that he was injecting some unconscious bias into the questioning, he

asked five of his colleagues to interview the next 100 patients in the weight

program.

“They turned up the same things,” he says.

Reference: Stevens, J. (2012, October 3). The Adverse Childhood Experiences Study — the largest, most important public health study you never heard of —
began in an obesity clinic. ACES Too High LLC.

Origin of the ACE Study
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Of the 286 people whom Felitti and his colleagues interviewed,

most had been sexually abused as children.

Another piece of the puzzle dropped into place during an interview with a

woman who had been raped when she was 23 years old. In the year after the

attack, she told Felitti that she’d gained 105 pounds.

“As she was thanking me for asking the question,” says Felitti, “she looks

down at the carpet, and mutters,

‘Overweight is overlooked, and that’s the way I need to be.’”

Reference: Stevens, J. (2012, October 3). The Adverse Childhood Experiences Study — the largest, most important public health study you never heard of —
began in an obesity clinic. ACES Too High LLC.

Origin of the ACE Study



Global population estimates: 
6 in 10 adults report ≥ 1 ACE
1 in 6 adults report ≥ 4 ACEs

(Madigan et al., 2023).

Annual health costs associated 
with ACEs in Europe and North 

America are estimated at
$581 billion and $748 billion 

(Bellis et al., 2019).

Outside of the WEIRD* context, 
the economic burden of ACEs is 

estimated at $194 billion and 
$206 billion for countries in the 

East Asia and Pacific region 
(Fang et al., 2015).

The CDC-Kaiser ACE Study 
summed 10 ACEs as a cumulative 
risk score to demonstrate a dose-

response relationship
(Felitti et al., 1998).

What We Do Know

*WEIRD = Western, Educated, Industrialised, Rich, and Democratic (Henrich et al., 2010)
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The cumulative risk approach has 
dominated the field, but has 

major limitations:
• Assumes ACEs are equal
• Disregards specific clustering
• Fails to explain mechanisms

The Dimensional Model of 
Adversity and Psychopathology 
(DMAP) conceptualises ACEs as 

threat and deprivation 
(McLaughlin & Sheridan, 2014). 

Reproducibility issue
Evidence for the dimensional 

approach is mixed, with 
inconsistent dimensions found 

across studies. 
(Awada et al., 2023; Sisitsky et al., 2023)

Lack of consensus
Studies follow different definitions 
of adversity, and there is not yet a 

consensus on the best way to 
conceptualise ACEs.

What We Don’t Know
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Broaden the definition of 
childhood adversity beyond the 

original 10 ACEs, to improve 
prediction of mental health 

outcomes.

Apply a data-driven approach to 
explore ACE dimensions, without 
being influenced by pre-defined 

categorisations.

Follow children in large, 
longitudinal cohort datasets

over time, to identify naturally 
occurring dimensions of adversity 

in the wider population.

Replicate a pre-registered 
protocol across different 

populations to test if there are 
meaningful dimensions.

What We Should Do
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Study Aims

1) Investigate if there 

are meaningful 

dimensions of ACEs 

using exploratory 

data-driven methods 

across two different 

populations: the UK 

MCS and US ABCD 

Study.

2) If there are 

meaningful ACE 

dimensions, test if 

these dimensions 

are differentially 

associated with 

psychopathology 

outcomes in 

adolescence.
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Sweep 1
9 months

Sweep 2
3 years

Sweep 3
5 years

Sweep 4
7 years

Sweep 5
11 years

Sweep 6
14 years

Sweep 7
17 years

2001 2004 2006 2008 2012 2015 2018

EXPOSURE to 18 ACEs: poor parental mental health, frequent parental alcohol use, parental drug use, single parent, 

unhappy parental relationship, domestic violence, harsh parental discipline, parental smacking, 
negative home environment, peer victimisation, verbal victimisation, physical victimisation, theft victimisation, 

sexual victimisation, low household income, neighbourhood deprivation, unsafe home area, low cognitive stimulation

OUTCOME:
Internalising and 

externalising
symptoms (SDQ)

173 items were identified as longitudinal exposures to ACEs and aggregated across time points 
from 9 months to 14 years to create composite binary measures of ACEs

UK Millennium Cohort Study (MCS)

MCS Participants: 18,539 British children (48.6% females) born in the UK between 2000-2002. 
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Birth Sweep 1
9-10 
years

Sweep 2
10-11 
years

Sweep 4
12-13 
years

2008 2017-18 2018-19 2020-21

EXPOSURE to 18 ACEs: parental psychopathology, parental alcohol abuse, parental drug abuse, 
parental separation, domestic violence, parental criminality, peer victimisation, 

cyber victimisation, physical abuse, emotional abuse, sexual abuse, emotional neglect, 
accident requiring medical attention, natural disaster, community violence, 

bereavement, unsafe neighbourhood, and low household income. 

OUTCOME: 
Internalising and 

externalising
symptoms (CBCL)

134 items were identified as longitudinal exposures to ACEs and aggregated across time points 
from birth to 11-12 years to create composite binary measures of ACEs

US Adolescent Brain Cognitive Development (ABCD) Study

Sweep 3
11-12 
years

2019-20

ABCD Participants: 11,876 American children (47.8% female) born in the US between 2006-2008.

12



Tetrachoric Correlation Matrix of ACEs Parallel Analysis Scree Plot

EFA Model Fit Evaluation

● Fit indices (RMSEA, SRMR, CFI, TLI, BIC)
● Factor loadings >= 0.30
● Few item cross loadings
● Parsimony (i.e., “clean” factor structure)

Exploratory Factor Analysis
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Results: MCS Dimensions

Parental Threat Deprivation Victimisation Parental Discipline

0.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.00

Harsh parental discipline

Parental smacking

Peer victimisation

Sexual victimisation

Theft victimisation

Verbal victimisation

Physical victimisation

Poor parental mental health

Single parent

Unsafe home area

Negative home environment

Neighbourhood deprivation

Low cognitive stimulation

Low household income

Frequent parental alcohol use

Unhappy parental relationship

Domestic violence

Parental drug use
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Results: ABCD Dimensions

Parental Threat Deprivation Victimisation Traumatic Events

0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8

Bereavement

Accident requiring medical

Domestic violence

Natural disaster

Sexual abuse

Community violence

Emotional abuse

Physical abuse

Cyber victimisation

Peer victimisation

Emotional neglect

Unsafe neighbourhood

Low household income

Parental psychopathology

Parental criminality

Parental separation

Parental drug abuse

Parental alcohol abuse

Loading Strength
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Results: Internalising Symptoms

16



Results: Externalising Symptoms
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Rigorous methodology
Data-driven methods
Missing data imputation
Replicability checks

Maximised measures
Multiple informants
Statistical & clinical cut-offs
Inclusion of additional ACEs

Measurement bias
Parent vs child self-reports
Possible underreporting
Shared method variance

Proxy measures
Parental alcohol use ≠ abuse
Parental drug use ≠ abuse
Limited to available data

Cross-cohort validation
Millennium Cohort Study (UK)
ABCD Study (US)

Cross-cohort replication
No one-to-one mapping of measures
Time points did not align perfectly

Discussion

Causal inference
Cannot infer that dimensions caused 
psychopathology (e.g., unmeasured 
genetic confounding)

Open science
Pre-registered
Open access paper
Open access code
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Takeaway

Beyond the Cumulative Score: An Exploratory Dimensional Approach to ACEs and Mental Health.

• ACEs can be captured by meaningful dimensions of parental threat, deprivation, and victimisation.

• These dimensions were differentially associated with adolescent psychopathology.

• Results support the dimensional approach over the cumulative risk approach.

• Victimisation emerged as a distinct dimension most strongly associated with psychopathology.

• Future research should include peer victimisation as an ACE.

• Deprivation is a complex construct; research should clarify deprivation measures.

• There is no clear delineation of either threat or deprivation; ACEs display duality in nature.

• Improve reproducibility by replicating open science resource of ACE measures in the MCS and ABCD.
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Thank you! 

Supervisors

Dr Jessie Baldwin, UCL
Professor Lucy Bowes, Oxford

Funders

Leverhulme Trust
Magdalen College
Department of Experimental Psychology

Get in touch ☺
Email: athena.chow.17@ucl.ac.uk

Millennium Cohort Study
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Exploratory factor 
analysis (EFA) and 

linear regressions on 
complete sample 

(MCS = 6,502; 
ABCD = 5,660) 

Missing data imputation 
using random forest 

algorithm (10 iterations, 
50 trees for each forest)

Parallel analysis & scree test > 
EFA to fit 1-5 factor models >

Model fit evaluation >
Multivariate multiple regression

Random forest model trained 
on raw items, covariates, and 

auxiliary variables 
(sociodemographic indicators 
associated with missingness)

Replicated EFA and 
regression analyses 
on imputed sample 

(MCS = 18,539; 
ABCD = 11,876) 

Statistical Analysis
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Sheridan & McLaughlin (2014)
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