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ABSTRACT

Background ‘Adverse childhood experiences’ (ACEs)
are associated with increased risk of negative outcomes
in later life: ACEs have consequently become a policy
priority in many countries. Despite ACEs being highly
socially patterned, there has been very little discussion
in the political discourse regarding the role of childhood
socioeconomic position (SEP) in understanding and
addressing them. The aim here was to undertake a
systematic review of the literature on the relationship
between childhood SEP and ACEs.

Methods MEDLINE, PsycINFO, ProQuest and Cochrane
Library databases were searched. Inclusion criteria were:
(1) measurement of SEP in childhood:; (2) measurement
of multiple ACEs; (3) ACEs were the outcome; and (4)
statistical quantification of the relationship between
childhood SEP and ACEs. Search terms included ACEs,
SEP and synonyms; a second search additionally included
"maltreatment’. Overall study quality/risk of bias was
calculated using a modified version of the Hamilton Tool.
Results In the ACEs-based search, only 6 out of 2825
screened papers were eligible for qualitative synthesis.
The second search (including maltreatment) increased
numbers to: 4562 papers screened and 35 included for
synthesis. Eighteen papers were deemed 'high” quality,
five 'medium’ and the rest ‘low’. Meaningful statistical
associations were observed between childhood SEP

and ACEs/maltreatment in the vast majority of studies,
including all except one of those deemed to be high
quality.

Conclusion Lower childhood SEP is associated with

a greater risk of ACEs/maltreatment. With UK child
poverty levels predicted to increase markedly, any policy
approach that ignores the socioeconomic context to
ACEs is therefore flawed.

PROSPERO registration number CRD42017064781.

INTRODUCTION

There is substantial evidence of an association
between different aspects of childhood adversity
and increased risks of negative outcomes in later
life.! 2 This has been particularly influenced by
the work of Felitti et al in the USA who used the
phrase ‘adverse childhood experiences’ (ACEs) to
describe multiple facets of such adversity. * The
authors defined ACEs in terms of both direct child
maltreatment (abuse and neglect) and a wider set
of experiences related to family and household
circumstances (termed ‘household dysfunction’).
The latter included living in an environment of
adult domestic violence, mental illness or substance

," Gerry McCartney,® Michael Smith,? Gillian Armour®*

misuse, experiencing parental separation or having
an adult household member in prison.

The prevalence of such experiences in childhood
is high: a study published in 2014 estimated that
just under half the population of England had expe-
rienced at least one such adversity, with almost one
in four having experienced two or more (although
prevalence varied considerably across the different
types of adversity, from 4% experiencing parental
incarceration or drugs misuse to 23% experiencing
parental separation).’ Other research has suggested
a similar overall prevalence rate of 46% for chil-
dren in the USA.® Prevalence has been shown to
be higher among particularly disadvantaged popu-
lation groups such as the incarcerated” and the
homeless.® The evidence of the impact of these
childhood experiences on poor outcomes later in
life is compelling. In one UK study, women who had
experienced two or more adversities in childhood
had an 80% higher risk of premature death when
compared with women without a history of adver-
sity, after adjustment for range of other risk factors.”
A recent systematic review showed that compared
with people with no experience of childhood adver-
sity, individuals with four or more childhood adver-
sities were at notably greater risk of a wide range
of health problems including cancer, heart disease,
respiratory disease, mental illness and self-harm.?
The evidence shows that there is a ‘graded relation-
ship” between the number of adversities and risk
of poor outcomes.® The causal pathways proposed
to explain these associations include: increased
likelihood of adopting harmful health behaviours;
negative impacts on important social health deter-
minants (eg, education, employment and income)
in adulthood; and particular biological pathways
linked to stress." There is also some evidence that
the risk of adverse outcomes among those who have
experienced childhood adversity may be mitigated
by some forms of childhood support such as access
to a ‘trusted adult’.'* !

Given this evidence, ACEs’ have become a
policy priority for many governments. Within the
UK, there has been a particular focus on ACEs in
policy and practice in Wales,'* ©* and they also
featured prominently in the Scottish Government’s
‘Programme for Government’ in 2017/2018'* and
2018/2019." The importance of embedding ACE
awareness within practice has also been empha-
sised by the UK Government’s Department of
Health'® and by UK Parliamentary Committees.'”
However, there is very little discussion in these
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policy documents about the role of childhood socioeconomic
conditions (eg, poverty) in both understanding the causes of,
and addressing, ACEs. This is despite the fact that all 10 of the
commonly measured ACEs* are very clearly social patterned. For
example, rates of adult incarceration are notably higher in poorer
areas,'® and social gradients in substance misuse,’ * reported
domestic violence?' and child maltreatment are well known.**
Given the importance of this to the current ACEs-focused policy
and discussion, the aim of this study was to systematically review
and synthesise the literature on the relationship between child-
hood socioeconomic position (SEP) and ACEs.

METHODS

We searched the MEDLINE, PsycINFO, ProQuest Public Health

Database and Cochrane Library databases. The initial search

terms included ‘adverse childhood experiences’, ‘socio-economic

status’ and a wide variety of synonyms for both (these included:
adverse childhood experiences, negative childhood experi-
ences, childhood adversity, childhood trauma—and versions/
derivations of each; deprivation, poor, socioeconomic, poverty,
disadvantage, inequality, unequal, low-income, low-wage, unem-
ployed/ment, destitute, lack—and versions/derivations of each.

See online appendix for details of full search strategy). Following

the initial screening of the results, a second search of the all the

same databases was undertaken to additionally include the term

‘maltreatment’. Searches covered the period 1998 (when the first

Felitti et al® paper was published) to 2018 (date of last search:

May 2018). The full electronic search strategy is included within

the online appendix. The grey literature was also searched by

means of Google Advanced Searches, with the first 10 pages of
results screened.

The four inclusion criteria for the review were:

1. The study includes measurement of social position in the ear-
ly years or of the parental or household position.

2. The study includes measurement of multiple aspects of child-
hood adversity.

3. The aspects of childhood adversity are included as the out-
come of interest in the study.

4. The study includes statistical quantification of the relation-
ship between social position and childhood adversity.

Non-English language papers were excluded. The protocol
for the review was registered with the international prospective
register of systematic reviews: https://www.crd.york.ac.uk/pros-
pero/display_record.php?RecordID=64781.

Each paper was independently screened and critically
appraised by two out of three reviewers (DW, GM and MS).
Data extraction was undertaken by two authors (DW and GM)
and checked by one other (DW, GM or MS). Risk of bias was
judged by means of assessment of: the representativeness of the
study population compared with the relevant general popula-
tion (in terms of sampling frame, response bias and attrition
rate); the validity and comprehensiveness of the measures of
childhood social position and childhood adversity; the risk of
overadjustment (ie, adjustment for measures that may be on the
causal pathway: for example, ethnicity, other markers of SEP
and other ACEs-related factors); and the consideration given to
confounders.

Overall quality was judged by means of a modified version of
the Hamilton Tool.*® Six specific criteria were considered:

1. Demonstrable representativeness: the product of the re-
sponse rate and the attrition rate was at least 70%, or the
study was based on total population administrative data for
the whole population.

2. The exposure (childhood SEP) was an individual or house-
hold measure (not area based).

3. The outcome (measures of childhood adversity) was mea-
sured at the individual level.

4. The analyses were not overadjusted (eg, for other SEP-relat-
ed measures, ethnicity and adversity-related exposures).

5. Sufficient sample size (see next paragraph).

6. Where the outcome included maltreatment (eg, sexual or
physical abuse), the measure was based on either an external
assessment or was reported by the individual himself or her-
self and not by the perpetrator.

Quality scores were based on assigning a maximum of one
point for each of criteria 1-4 and 6, and—for criterion 5—either
one point for studies with a sample size of 200-1000 or two
points for a sample size of more than 1000. Studies could there-
fore score a minimum of 0, and a maximum of 7, points. Studies
with scores of 0-4 were assessed as low quality, 5 as medium and
6-7 as high quality.

Meta-analysis could not be undertaken because there was
problematic variation in: the definitions of both the exposures
(SEP) and outcomes (different aspects of childhood adver-
sity); the number of outcomes considered (eg, risk of 1, 2, 3 or
44 ACEs); important characteristics of the populations (eg, age
of child); and the statistical methodologies employed and the
resulting measures presented.

Patient and public involvement
Patients or the public was not involved in this study.

RESULTS

The process of searching and screening the literature suggested
that there are two overlapping sets of relevant published
research: one on the concept of ‘ACEs’ and another on the more
specific topic of child maltreatment. For this reason, and because
of the relevance of this to current policy discussions, the results
of the two searches are reported separately.

Figure 1A presents the results of the initial search, that is,
where ACEs were defined as the outcome. Of 2825 citations
that were screened (including 46 from the grey literature), only
six satisfied the inclusion criteria. Four other papers®*?” were
excluded because they included measures of childhood SEP in the
outcome that therefore represented overadjustment. Figure 1B
shows the results of the final search that included maltreatment
as well as ACEs as the outcome. The total number of citations
screened increased to 4562 (99 from the grey literature), of
which 35 (including the six above) satisfied the inclusion criteria.

Table 1A,B lists the papers satisfying the inclusion criteria, with
the online supplementary tables 1a and 1b summarising those
papers in more detail. The following additional information is
provided in the online supplementary tables: study population;
childhood SEP measure(s) employed; age at which childhood
SEP was measured; child adversity outcome(s) measured; age at
which outcome(s) measured; and summary of key results. These
details are included within the summary tables, rather than
in the main part of the manuscript, for reasons of space. The
six ACEs-based studies shown here in table 1A took place in
Australia, Brazil, England, Malaysia and the USA (2) and were
all based on an individual rather than ecological study design. In
contrast, table 1B shows that the majority of maltreatment-based
studies (16/29) were from the USA. The remaining studies were
undertaken in Australia, England, Iran, Israel, the Netherlands
and Switzerland. Approximately one-third (10/29) of the studies
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PRISMA flow diagram. (A) Adverse childhood experiences and socioeconomic position (and synonyms); (B) adverse childhood experiences

and maltreatment and socioeconomic position (and synonyms). PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

were based on an ecological design (all except one of which were
from the USA).

Overall, 18 out of 35 papers (including five of the six papers
in table 1A) were categorised as high quality. Twelve were
classed as low quality, and the remaining five were classed as
medium. Meaningful statistical associations were observed
between the exposure (childhood SEP) and the outcome (ACEs/
maltreatment) in the vast majority of studies, including all except
one of those deemed to be high quality. For example, of the
high-quality studies, clear associations were shown in longitu-
dinal birth cohorts in Brazil and Australia. In the Brazilian study,
children in the lowest SEP category (based on maternal educa-
tion) were more than six times more likely to experience four
or more ACEs compared with those in the highest SEP cate-
gory (and this is likely to be an underestimate as the analysis
adjusted for other SEP measures including household income).?®
In Australia, children brought up in poverty were three times
more likely to experience abuse, neglect or being witness to
domestic violence compared with those who were not brought
up in poverty.”” A further Australian study—a large retrospective
cohort of all children born in Western Australia over a 15 year
period—showed that among non-Aboriginals, those born in the
most disadvantaged neighbourhoods were more than 14 times
more likely to experience neglect and abuse than those in the
least disadvantaged areas.’ It is also notable that within the UK,
in a national sample of Scottish children, those living in house-
holds in the lowest quintile of household income were almost
12 times more likely to experience three or more ACEs by age
8 years compared with those in the highest quintile.’! However,
as the latter study was published shortly after the completion of
the literature search, it is not included within the results tables.

In the remaining study assessed as high quality (by Anderson
et al),** only very limited analyses of ACEs and childhood SEP
were presented within an online supplementary online appendix.
A narrow, binary measure of social class (non-manual vs manual,
derived from the father’s occupation) was used; the distribution
of ‘adverse psychosocial experiences’ was compared between the
two groups, with no ‘significant’ (p=0.17) difference observed

(based on a two-tailed t-test). However, other more sophisti-
cated statistical analyses of the same longitudinal data set (by
Sidebotham et al*** showed a clear relationship between a
number of measures of childhood SEP and child maltreatment:
the former included parental social class (defined by five cate-
gories), as well as parental education, parental employment and
unemployment, housing tenure, overcrowding and car use.

All five studies classed as medium quality showed meaningful
relationships between exposure and outcome, although two
showed slightly mixed results for different measures of child-
hood SEPR***

As stated in the Methods, definitions of the both exposure
variables and the outcome variables varied enormously. In terms
of outcomes, of the six papers listed in online supplementary
table 1a (which summarises in detail the results of the ACEs-
based search), two included particular measures of maltreatment
(abuse, including by a teacher, neglect and—in one case—
witnessing domestic violence), two examined a set of 10 ACE
measures similar to those employed in the original US analyses
referred to in the Introduction,* one employed a subset of seven
of those measures and one included an outcome defined as
‘psychosocial adversity’. Online supplementary table 1b shows
the considerable variety of definitions of ‘child maltreatment’.
Many of the ecological studies employed a ‘standard’ defi-
nition of ‘child abuse and neglect’, which was derived from
administrative child surveillance/protection recording systems:
this usually—but not always—referred to physical, sexual and
emotional forms of abuse, as well as physical and emotional
neglect. However, some studies’ definitions of maltreatment
omitted sexual abuse, some omitted emotional abuse, some
additionally included witnessing domestic violence and others
included further components such as educational neglect, medical
neglect, family abduction or defined maltreatment in terms of
hospitalisation records. Across all studies in online supplemen-
tary tables 1a and 1b, the choice of exposure (SEP) variables was
equally inconsistent: among individual (rather than ecological)
studies, measures of parental education (n=16 studies), parental
employment/unemployment (n=12) and income (n=7) were
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Table 1

Summary of included papers for childhood SEP and ACEs search (A) and for childhood SEP and ACEs/maltreatment search (B)

(A) Childhood SEP and ACEs

Quality assessment criteria* Individual/

Author and year Country and overall study quality ecological study Data source Sample size
Ahmed et al 2015”7 Malaysia 1,2,3,5** (medium) Individual Cross-sectional survey 3509
Anderson et al 20173 England 2,3,4,5**,6 (high) Individual Longitudinal cohort 2221
Baglivio et al 2015°® USA 1,2,3,4,5%*,6 (high) Individual Administrative records 59342
Doidge et af 2017%° Australia 2,3,4,5** 6 (high) Individual Longitudinal birth cohort 2443
Mersky et al 2017>° USA 2,3,4,5**,6 (high) Individual Cross-sectional survey 1241
Soares et al 2016% Brazil 1,2,3,5%*,6 (high) Individual Longitudinal birth cohort 3951
(B) Childhood SEP and ACEs/maltreatment
Quality assessment criteria  Individual/ Sample size/no. of

Author and year Country and overall study quality*  ecological study Data source units of analysist
Beimers and Coulton 20113¢ USA 2,3,5**,6 (medium) Individual Linked administrative records 18023
Cherry and Wang 2016%° USA 1,3,6 (low) Ecological Child maltreatment reporting system 50 US states
Curenton et al 2009°' USA 2,3,4,6 (low) Individual Questionnaire-based interview 92
Doidge et al 2017% Australia 2,3,4,5** 6 (high) Individual Longitudinal birth cohort 2443
Eckenrode et al 2014% USA 1,3,4,6 (low) Ecological Child maltreatment reporting system 50 US states
Euser et al 2010% The Netherlands  2,3,4,5%,6 (medium) Individual Cross-sectional survey of ‘sentinels' 858
Euser et al 2011%° The Netherlands ~ 2,3,4,5**,6 (high) Individual Cross-sectional survey of 'sentinels’ 121
Euser et al 2013 The Netherlands  2,3,4,5%*,6 (high) Individual Two relevant sources: 1. 1127
(both data sources) 1. Cross-sectional survey of 'sentinels’. 2. 1920
2. Cross-sectional survey of
schoolchildren.
Freisthler 2004% USA 1,3,5%,6 (low) Ecological Social services administrative records 940 US ‘census tracts’
Freisthler et al 2007% USA 1,3,5%,6 (low) Ecological Social services administrative records 940 US ‘census tracts’
Frioux et al 2014%° USA 1,3,4,6 (low) Ecological Social services administrative records 67 US counties
Herrenkhol and Herrenkhol USA 2,3,4,5*,6 (medium) Individual Longitudinal cohort 457
20077
Hosseinkhani et al 2016" Iran 2,3,4,5**,6 (high) Individual Cross-sectional survey 1036
Johnson-Motoyama et a/ 201472 USA 1,2,3,5*,6 (high) Individual Linkage of birth records to child 1909155
protection services data
Lee and Goerge 199973 USA 1,3,4,5%* 6 (high) Individual Linked database of social services 1257149
administrative records and birth
registration data
Lo et al 2017%7 China (Hong 1,2,3,4,5* (medium) Individual Cross-sectional survey 392
Kong)
Mersky et al 20097 USA 1,2,3,5%*,6 (high) Individual Longitudinal cohort 1411
Nguyen 20137 USA 1,4,6 (low) Ecological Social services administrative records 58 US counties
0'Donnell et al 2010* Australia 1,3,4,5%*,6 (high) Individual Linked administrative data 397345
0'Donnell et al 20107 Australia 13,6 Individual Linked administrative data Not stated
(Low)
Palusci and Vandervort 2014”7 USA 1,3,5%,6 (low) Ecological Child maltreatment reporting system 213 US counties
Putnam-Hornstein et a/ 2013’ USA 1,2,3,4,5**,6 (high) Individual Linkage of birth records to child 531035
protection services data
Raissian and Bullinger 2017"° USA 1,3,6 (low) Ecological Child maltreatment reporting system 44 US states
Schick et al 2016 Switzerland 1,2,3,4,5**,6 (high) Individual Cross-sectional survey 6787
Schuck 2005°' USA 1,3,6 (low) Ecological Social services administrative records 67 US counties
Sidebotham et a/ 2001 England 1,2,3,5**,6 (high) Individual Longitudinal cohort 14138
Sidebotham et al 2002°* England 1,2,3,4,5%*,6 (high) Individual Longitudinal cohort 14256
Sidebotham et al 2006> England 1,2,3,4,5%*,6 (high) Individual Longitudinal cohort 14256
Sulimani-Aidan and Benbenishty Israel 1,4,5%,6 (low) Ecological Child maltreatment reporting system 231 local authority areas

2013%

*Quality assessment criteria: 1: representative; 2: individual/household level exposure; 3: individual-level exposure; 4: not overadjusted; 5*: sample size 200-1000; 5* *: sample size >1000;
and 6: maltreatment not reported by perpetrator. Numbers shown denote satisfied criteria (and therefore points allocated).

tSample sizes are reported for all individual-based studies. Number of units of analysis (eg, 50 US states) are reported for area-based (ie, ecological) studies.
ACEs, adverse childhood experiences; SEP, socioeconomic position.
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the most common, although various other measures (receipt of
social security benefits, parental occupation, poverty assessment,
housing-based variables and more) were also frequently used.
A variety of area-based measures (eg, of child poverty rates or
unemployment rates) were used in the ecological studies. Adding
to this inconsistency of study design, which makes comparison
of effect sizes highly problematic, the sample sizes in the indi-
vidual studies also varied considerably, from under 1000 to in
excess of 1000000. The vast majority (21 out of 25 individu-
al-based studies) had a sample size in excess of 1000.

DISCUSSION

Statement of principal findings

There is a clear relationship between SEP in childhood and risk
of experiencing ACEs and maltreatment. This appears robust
across countries, measures of SEP and adversity and the age
at which adversity is measured. There is substantially more
research considering childhood SEP and child maltreatment,
suggesting that the role of SEP in childhood is not integrated
into the understanding of what causes ACEs.

Strengths and weaknesses of the study

To our knowledge, this is the first systematic review of the rela-
tionship between childhood SEP and ACEs. Our review methods
are transparent, reproducible and have a low risk of error or
bias. Our search terms were similar to those used in a system-
atic review of ACEs and health outcomes,” and we additionally
expanded those terms to ensure the larger maltreatment-based
literature was included. Given that measures of maltreatment
account for half of the 10 ACEs included in a number of studies,*
this was an important addition.

The lack of a meta-analysis is a limitation but one that was
difficult to overcome and highlights an important aspect of
ACEs-related research: the lack of consistency in how ACEs are
measured and analysed. Limiting the review to papers published
since 1998 is another potential weakness: although this was
appropriate for the ACEs-based research (which followed the
original 1998 study),’ it is likely to have been less suitable for the
maltreatment literature and therefore may have omitted some
earlier relevant studies. The exclusion of non-English language
papers was made for pragmatic reasons and unfortunately is
likely to have added to existing ‘Anglophone bias’ in research.
Future work on the topic should address this limitation.

Relevance to other studies

The lack of published research on the influence of childhood
SEP on ACEs echoes others’ concerns regarding the decon-
textualised manner in which childhood adversity is currently
discussed, both within the wider research literature and in
important policy documents. This has been highlighted with
regard to both ACEs*®** and child maltreatment.?** With regard
to the former, one recent commentary highlighted the dramatic
increase in published ACEs research in the last decade. Deeming
this attributable to a diverse set factors, it suggested that this
sudden increase may well have ‘contributed to the decontex-
tualisation of ACEs from the wider socioeconomic landscape
and to a mismatch regarding links with policy’.*” In relation to
maltreatment, a recent review by the Joseph Rowntree Founda-
tion highlighted the ‘lack of joined up thinking about poverty
and child abuse and neglect in the UK’,** while another paper
argued, similarly, that the ‘dominant discourse’ in the UK is
centred on ‘individual pathology’, which ignores poverty and
instead blames individual families.*® This is despite the fact that

the role of poverty in explaining higher risks of child maltreat-
ment has been well established in many non-UK studies,? *°~*
something echoed by the results reported here.

There is currently a debate as to whether poverty itself
should be considered an ‘adverse childhood experience’. This
has been proposed by a number of authors® but dismissed by
others as ‘conceptually muddled’ and potentially resulting in the
importance of key socioeconomic determinants of health being
overlooked.® This is clearly relevant to a broader discussion
regarding the relationship between SEP and childhood adversity
in the context of causal pathways between health-related expo-
sures and outcomes. On the one hand, the evidence presented
here demonstrates a clear relationship between SEP in child-
hood and ACEs/maltreatment, suggesting that low childhood
SEP is a determinant of such adversity, and the longitudinal
nature of many of the studies supports a causal association. This
fits with the strong international evidence of the ‘fundamental
causes’ of health inequalities being socioeconomic,*** including
the evidence of the importance of childhood socioeconomic
conditions in explaining variation in outcomes across the life
course.*% On the other hand, some studies have shown that
the relationship between ACEs and health outcomes persists
even after adjustment for measures of SEP’ *° This suggests
either residual confounding (the SEP variables included in the
analyses being inadequate or poorly measured) or that the rela-
tionship between SEP and ACEs is much more complex and
requires further research to fully unpick.

Finally, the relationship between childhood SEP exposures and
adversity-related outcomes presented in this review is supported
by previous research—principally in the maltreatment litera-
ture—which sought to explain the relevant causal pathways. The
latter include variations of parental stress models, incorporating
the direct effects of material deprivation, complex and circular
interactions between the latter, structural inequality and other
factors, all impacting on parenting capacity via processes related
to poor mental health, stigma, psychological vulnerability and
more.”? * There is also a body of research that has highlighted
additional negative ‘area effects’ linked to issues including poor
housing, negative physical environments, residential instability
and social selection, which can exacerbate the effects of poverty
on individuals.?* *' 3 The latter is relevant to the many ecolog-
ical studies included in our review that showed clear associations
between socioeconomic circumstances in childhood and adver-
sity-related outcomes. It also has clear parallels with the vast
‘health and place’ literature.”* *

Implications and future research

In the current narrative around childhood adversity and its links
to a range of poor social and health outcomes, there is a clear
need to fully understand the broader socioeconomic context.
Thus, while policy and practice need to help those currently

What is already known on this subject

» Different aspects of childhood adversity (‘adverse childhood
experiences' (ACEs)) have been associated with increased
risk of negative outcomes in later life.

» ACEs are a policy priority in many countries.

» Despite ACEs being highly socially patterned, the role of
childhood socioeconomic position (SEP) in understanding and
addressing them has been largely missing from the political
discourse.
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What this study adds

» There is a clear relationship between low childhood SEP and
increased risk of ACEs and maltreatment.

» Policy therefore needs to both help those currently affected
by childhood adversity, but to prevent further adversity, it
must also understand the relationship between SEP and ACEs
and reduce socioeconomic inequality and poverty.

affected by childhood adversity, any policy approach that ignores
that wider context is flawed. This is particularly important for
UK policy makers to understand, given both the recent increases,
and projected future rises, in levels of child poverty.”> *® Future
research should focus on understanding the relationship between
SEP and ACEs and how children can be protected from adverse
impacts. In addition, clarity is required around the conceptuali-
sation of ACEs, given the many different ways they are defined,
measured and analysed in the literature.
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