
 

 

 

P
R

IF
Y

S
G

O
L

 B
A

N
G

O
R

 /
 B

A
N

G
O

R
 U

N
IV

E
R

S
IT

Y
 

 

Measuring the relationships between adverse childhood experiences and
educational and employment success in England and Wales: findings from
a retrospective study
Hardcastle, Katie; Bellis, Mark; Ford, Katharine; Hughes, Karen; Garner, j;
Rodriguez, G
DOI:
10.1016/j.puhe.2018.09.014

Published: 01/12/2018

Publisher's PDF, also known as Version of record

Cyswllt i'r cyhoeddiad / Link to publication

Dyfyniad o'r fersiwn a gyhoeddwyd / Citation for published version (APA):
Hardcastle, K., Bellis, M., Ford, K., Hughes, K., Garner, J., & Rodriguez, G. (2018). Measuring
the relationships between adverse childhood experiences and educational and employment
success in England and Wales: findings from a retrospective study. 106-116.
https://doi.org/10.1016/j.puhe.2018.09.014

Hawliau Cyffredinol / General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or
other copyright owners and it is a condition of accessing publications that users recognise and abide by the legal
requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private
study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to
the work immediately and investigate your claim.

 23. May. 2023

https://doi.org/10.1016/j.puhe.2018.09.014
https://research.bangor.ac.uk/portal/en/researchoutputs/measuring-the-relationships-between-adverse-childhood-experiences-and-educational-and-employment-success-in-england-and-wales-findings-from-a-retrospective-study(8275616a-df04-44dd-8697-af957e0412f4).html
https://research.bangor.ac.uk/portal/en/researchers/mark-bellis(4cc05b74-3541-4d49-b2fc-a07e0ce80f2d).html
https://research.bangor.ac.uk/portal/en/researchers/kat-ford(f0a5ad92-e9b5-461b-b9ba-64fa588c8511).html
https://research.bangor.ac.uk/portal/en/researchoutputs/measuring-the-relationships-between-adverse-childhood-experiences-and-educational-and-employment-success-in-england-and-wales-findings-from-a-retrospective-study(8275616a-df04-44dd-8697-af957e0412f4).html
https://research.bangor.ac.uk/portal/en/researchoutputs/measuring-the-relationships-between-adverse-childhood-experiences-and-educational-and-employment-success-in-england-and-wales-findings-from-a-retrospective-study(8275616a-df04-44dd-8697-af957e0412f4).html
https://research.bangor.ac.uk/portal/en/researchoutputs/measuring-the-relationships-between-adverse-childhood-experiences-and-educational-and-employment-success-in-england-and-wales-findings-from-a-retrospective-study(8275616a-df04-44dd-8697-af957e0412f4).html
https://doi.org/10.1016/j.puhe.2018.09.014


ww.sciencedirect.com

p u b l i c h e a l t h 1 6 5 ( 2 0 1 8 ) 1 0 6e1 1 6
Available online at w
Public Health

journal homepage: www.elsevier .com/puhe
Original Research
Measuring the relationships between adverse
childhood experiences and educational and
employment success in England and Wales:
findings from a retrospective study
K. Hardcastle a,*, M.A. Bellis a,b, K. Ford b, K. Hughes a,b, J. Garner a,
G. Ramos Rodriguez a

a Policy, Research and International Development Directorate, Public Health Wales, Clwydian House, Wrexham, LL13

7YP, UK
b Hot House, College of Human Sciences, BIHMR, Bangor University, Wrexham, LL13 7YP, UK
a r t i c l e i n f o

Article history:

Received 25 May 2018

Received in revised form

9 July 2018

Accepted 16 September 2018

Keywords:

ACEs

Education

Qualifications

Employment

Resilience

Self-efficacy
* Corresponding author. Tel.:þ01978 318417.
E-mail address: katie.hardcastle@wales.n

https://doi.org/10.1016/j.puhe.2018.09.014
0033-3506/© 2018 The Authors. Published by
under the CC BY-NC-ND license (http://crea
a b s t r a c t

Objectives: Educational and employment outcomes are critical elements in determining the

life course of individuals, yet through health and other mechanisms, those who suffer

adverse childhood experiences (ACEs) may experience barriers to achieve in these do-

mains. This study examines the association between ACEs and poor educational outcomes,

before considering the impact of ACEs and education on employment in adulthood.

Study design: Retrospective cross-sectional surveys were conducted in England and Wales

using a random stratified sampling methodology.

Methods: During face-to-face household interviews (n ¼ 2881), data were collected on de-

mographic factors, ACEs, self-rated childhood affluence, the highest qualification level

attained and the current employment status.

Results: While respondents with �4 ACEs were significantly more likely to have no formal

qualifications (adjusted odds ratio [AOR] ¼ 2.18; P < 0.001), among those who did achieve

secondary level qualifications, the presence of ACEs did not further impact subsequent

likelihood of going on to attain college or higher qualifications. However, results suggest a

persisting independent impact of high (�4) ACEs, which were found to be significantly

associated with both current unemployment (AOR ¼ 2.52, P < 0.001) and long-term sickness

and disability (AOR ¼ 3.94, P < 0.001). Modelled levels of not being in employment ranged

from as little as 3% among those with 0 or 1 ACE and higher qualifications to 62% among

those with no qualifications and �4 ACEs (adjusted for age, gender and childhood affluence

effects).

Conclusions: Compulsory education may play a pivotal role in mitigating the effects of

adversity, supporting the case for approaches within schools that build resilience and

tackle educational inequalities. However, adults with ACEs should not be overlooked
hs.uk (K. Hardcastle).
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and efforts should be considered to support them in achieving meaningful

employment.

© 2018 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public

Health. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Early life experiences, whether positive or negative, have a

major impact on the brain of the developing child. While

children may benefit from growing up in safe, stable and

nurturing environments, experiencing trauma and chronic

stress can have detrimental effects on neurological, hormonal

and immunological development.1e3 Stress can influence the

way that a child processes information, makes decisions and

interacts with others, contributing to less favourable out-

comes throughout childhood and into adulthood. A consid-

erable global evidence base now describes the life course

impacts of adverse childhood experiences (ACEs; e.g.

maltreatment and exposure to household stressors),

including the adoption of health-harming behaviours such as

smoking andheavy alcohol consumption, poor child and adult

mental health and earlier onset of physical ill health.4e7

Although there is strong evidence connecting exposure to

ACEs and the development of antisocial behaviours such as

involvement in violence,8 other familial, social and economic

outcomes are less well examined.9 A critical element in

determining the life course of individuals is their ability to ac-

cess and use educational opportunities, influencing their long-

term socio-economic outcomes.10 Neurological changes

resulting from chronic childhood stress can adversely impact

cognitive functions affecting learning, memory and attention

and contribute to deficits in early intellectual development.11

Furthermore, ACEs can also increase threat perception,

impacting on a child's ability to identify and respond to

different emotions and form healthy relationships with

teachers, other adult educators or fellow pupils.12,13 In one US

study (n ¼ 5000, 5- to 6-year-olds), exposure to three or more

ACEs was associated with below-average academic and liter-

acy skills and increased teacher-reported behaviour prob-

lems.14A recentglobal reviewfound that all formsof childhood

violence, including witnessing domestic violence, doubled the

risk of school dropout.15 When individuals with ACEs attend

school, they are more likely to suffer school-based violence

victimisation and perpetration16 and have been shown to care

less about school performance and the completion of tasks

such as homework.17 Exposure to ACEs is also associated with

externalising and internalising behaviours and attention

deficit hyperactivity disorder (ADHD) diagnosis in middle

childhood;18 all of which may impact a child's chances of

thriving in a traditional learning environment.

Poor educational attainment is a risk factor for adolescent

and adult problems including conduct disorders19 and sub-

stance abuse.20 The impact of ACEs on formal qualifications

may leave individuals less likely to achieve meaningful

employment along with the associated financial and
psychological benefits (e.g. self-esteem and social status21,22).

However, adversity in childhood may also directly impact

employment and work performance in adulthood through

poorer health status and social skills development. At present,

it is unclear to what extent the relationship between ACEs and

employment may be mediated by educational attainment.23

Here, we examine the relationship between childhood

adversity and both education and employment outcomes in

English and Welsh populations. We test the hypothesis that

high levels of ACEs are associated with poor educational

outcomes (qualifications), independently of demographic

factors. We then examine the impact of ACEs on adult

employment both through their relationships with educa-

tional attainment and independently of qualifications

obtained.
Methods

Data collection

Data were generated from two retrospective cross-sectional

surveys in England (Hertfordshire, Luton and North-

amptonshire; JuneeSeptember 2015)24 and Wales (National;

FebruaryeMay 2015).25 A random stratified sampling

approach was used with Lower Super Output Area (LSOA;

geographic areas with approximately 1500 residents) as the

sampling unit. LSOA selection was stratified by region;

deprivation (2011 Index of Multiple Deprivation/2014 Welsh

Index of Multiple Deprivation rankings); ethnicity (England

only) and urban/rural categorisation (England only).24,26 In

England, postcode address files were used to randomly select

households within each sampled LSOA. In Wales, trained in-

terviewers randomly selected households within each

sampled LSOA until reaching an age and gender quota.25

Multiple visits (�5) were made to selected households to re-

cruit participants, and one individual per household was

invited to participate (based on the next birthday). The orig-

inal study inclusion criteria were as follows: being resident in

a selected LSOA; aged 18e69 years and cognitively able to

participate in a face-to-face interview. Trained interviewers

provided potential participants with information as to the

purpose of the study, its voluntary, confidential and anony-

mous nature and their right to withdraw at any time. Ques-

tionnaires were delivered by computer-assisted personal

interviewing and computer-assisted self-interviewing for

sensitive questions (e.g. ACE questions). In addition to English,

andWelsh for those surveyed inWales, respondents could opt

to be interviewed in French, Spanish, Polish, Hindi, Punjabi,

Urdu, Gujarati, Bengali, Marathi, Pashto, Sindhi, Saraiki and

Balochi. Separate target sample sizes were set for each survey

http://creativecommons.org/licenses/by-nc-nd/4.0/
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to ensure adequate representation of residents within each

geographic location (5528 England; 2000 Wales).

A total of 28,349 households were visited across both study

locations, and contact was made with 16,222 residents (42.8%

of households were unoccupied at the time of visit). Of occu-

pied households, 20.4% (n ¼ 3315) were not eligible to take

part, and 32.1% (n ¼ 5200) declined participation. Language

could not be accommodated for a further 56 individuals.

Overall, 7651 residents completed a questionnaire, resulting

in an overall compliance rate of 59.3% (of eligible occupied

households). However, analyses here required a subset of in-

dividuals from the original sample who were: (a) exposed to

the English orWelsh education systems; (b) of typical working

age; and (c) not currently engaged in further or higher edu-

cation. Therefore, those not born in the UK (n ¼ 1510), older

than 60 years (n ¼ 1245) or younger than the age at which they

may be completing higher education or still transitioning into

employment (18e29 years, n ¼ 1406) and those who were

identified as students, carers or retirees (n ¼ 316) were

excluded from analyses. Finally, any individual who did not

complete all questions necessary for the analysis was

removed (n ¼ 293), resulting in a final analytical sample of

n ¼ 2881.

Measures

Eleven establishedACE questions from the Centers for Disease

Control and Prevention (CDC) short ACE tool27 were used to

measurechildhoodexposure (before theageof 18years) tonine

forms of abuse and family dysfunction (see Supplementary

Table 1). Responses were used to calculate an individual's
totalACEscore,whichwas thencategorized intoACEcounts (0,

1, 2e3 and �4), as is consistent with methodologies applied

elsewhere.4 Participants indicated their highest level of edu-

cation based on the National Qualifications Framework/Qual-

ification and Credit Framework (no qualifications; secondary

education or equivalent qualifications [level 2]; further/college

qualifications [level 3]; higher qualifications [� level 4];

Supplementary Table 1). Current employment status was re-

ported as the following: employed (including full-time

employment, part-time employment and self-employment);

unemployed (reasons not specified) or long-term sick and

disabled (LTSD). As a measure of relative deprivation during

childhood, respondents were asked to rate their childhood

affluence on a scale of 1 (least affluent) to 10 (most affluent;

Supplementary Table 1). Collected demographics included age

(categories: 30e39; 40e49; and 50e59 years), sex (male and fe-

male) and ethnicity (self-defined based on the UK census cat-

egories). Owing to the small numbers in many ethnic groups,

this variable was recategorised as a dichotomous variable

(white; black and minority ethnic [BME]).

Analysis

Statistical analyses were completed in SPSS, v23. Analyses

used chi-squared test for initial bivariate examination of as-

sociations with education and employment outcomes and

binomial and multinomial logistic regression to examine the

independent contributions of ACEs and demographics to the
outcomes of interest. A generalized linearmodel function was

used to generate adjusted means (i.e. estimated marginal

means) for education and employment outcomes for in-

dividuals in different ACE categories.
Results

The total lifetime prevalence of having at least one ACE was

45.4%, with just over one in ten respondents having suffered

�4 ACEs during the first 18 years of life (Table 1). One in ten

respondents (10.5%) reported having no formal qualifications,

and 13.6% described themselves as unemployed or LTSD.

Education

Increased ACE count was associated with increased preva-

lence of no qualifications and decreased prevalence of

higher education qualifications in bivariate analyses (Table

1). However, the relationship between ACEs and college-

level qualifications did not show a clear doseeresponse

relationship. All measured demographic factors were

significantly associated with the attained qualifications, with

poorer educational outcomes (no qualifications) most prev-

alent in the eldest (50e59 years) age group, male re-

spondents and those who identified as white ethnicity. The

inverse was true for higher educational qualifications, which

were most prevalent in the youngest age category (30e39

years), women and BME respondents. Self-rated childhood

affluence was significantly positively associated with quali-

fication level (Table 1).

Multivariate models were run to account for the con-

founding effects of demographic variables and childhood

affluence in the relationship between ACEs and educational

outcomes (Tables 2 and 3). A significant independent effect of

ACE count remained, with respondents with �4 ACEs over

twice as likely to have left formal education with no qualifi-

cations, compared with those with no ACEs (Table 2).

Although experiencing 2e3 ACEs also significantly increased

the likelihood of no qualifications (compared with those with

no ACEs), the impact of any one ACE alonewas not significant.

Childhood affluencewas independently associatedwith lower

odds of obtaining no qualifications. Adjusted proportions of

individuals with no qualifications in each ACE category are

shown in Fig. 1.

To examine progress beyond secondary qualifications,

additional analyses were conducted that excluded those with

no qualifications. For those who did achieve secondary qual-

ifications, a history of ACEs was not found to significantly

impact subsequent likelihood of going on to attain either

college or higher qualifications (Table 3). Attainment of

higher, but not college qualifications, was positively associ-

ated with childhood affluence, with a one-point increase in

self-reported childhood affluence associated with a 19% in-

crease in odds of attaining higher qualifications. Odds of

achieving higher qualifications were significantly greater in

BME respondents, and age remained significantly associated

with qualification level across all multivariate models (Tables

2 and 3).

https://doi.org/10.1016/j.puhe.2018.09.014
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Table 1 e Adverse childhood experiences and demographic relationships with education and employment outcomes.

Variable

All
(n ¼ 2881)

By education/highest qualifications (%) By employment status (%)

None
(n ¼ 304)

Secondary
(n ¼ 1029)

College
(n ¼ 669)

Higher
(n ¼ 879)

Employed
(n ¼ 2489)

Unemployed
(n ¼ 227)

LTSD
(n ¼ 165)

n %

ACE count

0 1572 54.6 8.5 35.9 23.9 31.7 89.4 6.2 4.4

1 536 18.6 10.3 32.1 24.4 33.2 89.4 6.5 4.1

2e3 475 16.5 12.4 36.6 21.7 29.3 85.7 8.4 5.9

�4 298 10.3 18.8 39.6 20.1 21.5 66.1 18.5 15.4

X2, P 42.799, <0.001 122.463, <0.001
Survey country

Wales 795 27.6 10.1 41.0 23.0 25.9 81.8 10.3 7.9

England 2086 72.4 10.7 33.7 23.3 32.2 88.2 7.0 4.9

X2, P 16.479, 0.001 20.248, <0.001
Age category (years)

30e39 920 31.9 6.7 31.3 25.4 36.5 87.5 9.6 2.9

40e49 1047 36.3 9.4 36.1 25.1 29.4 88.9 5.5 5.5

50e59 914 31.7 15.8 39.7 18.8 25.7 82.4 8.9 8.8

X2, P 76.086, <0.001 41.516, <0.001
Gender

Male 1342 46.6 12.7 33.6 24.2 29.5 86.1 8.0 6.0

Female 1539 53.4 8.7 37.6 22.4 31.4 86.7 7.8 5.5

X2, P 15.691, 0.001 0.300, 0.861

Ethnicity

White 2705 93.9 10.8 36.5 23.4 29.3 86.1 7.9 6.0

BME 176 6.1 7.4 23.3 19.9 49.4 90.9 8.0 1.1

X2, P 32.772, <0.001 7.342, 0.025

Childhood

(mean)

affluence

scorea

4.9 5.3 5.4 5.8 5.5 4.7 4.8

F, P 28.846, <0.001 39.276, <0.001

ACE, adverse childhood experiences; BME, black and minority ethnic; LTSD, long-term sick and disabled.
a Childhood affluence was measured on a self-assessed scale from 1 to 10.
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Table 2 e Logistic regression analysis of adverse
childhood experiences, demographics and their
association with having no educational qualifications.

Variable AOR No qualifications

Low CI High CI P

ACE count

0 (ref) 0.001

1 1.29 0.92 1.81 0.138

2e3 1.41 1.00 1.97 0.048

�4 2.18 1.50 3.16 <0.001
Survey countrya

England 1.28 0.97 1.69 0.087

Age category (years)

30e39 (ref) <0.001
40e49 1.44 1.03 2.02 0.032

50e59 2.59 1.88 3.57 <0.001
Gendera

Female 0.65 0.51 0.83 0.001

Ethnicitya

White 1.23 0.68 2.24 0.493

Childhood affluenceb 0.87 0.80 0.94 <0.001

ACE, adverse childhood experiences; BME, black and minority

ethnic; AOR, adjusted odds ratio; CI, confidence interval (95%).
a Reference categories for bivariate variables are Wales; male and

BME.
b Childhood affluence was measured on a self-assessed scale from

1 to 10 and was included in the model as a continuous variable.

Only those terms significantly related to no qualifications (ACE

count, age, gender and childhood affluence) were retained in the

final logistic regression model.

Table 3 eMultinomial logistic regression analysis of adverse ch
with further educational outcomes among those with seconda

Variable Reference categorya College qualifi

AOR Low CI

ACE count

0 0.414

1 1.12 0.86

2e3 0.90 0.68

�4 0.80 0.56

Survey countryb

Wales 0.053 0.85 0.68

Age category (years)

30e39 1.66 1.29

40e49 1.46 1.15

50e59 <0.001
Genderb

Male 0.142 1.21 1.00

Ethnicityb

BME <0.001 1.13 0.70

Childhood affluencec <0.001 1.03 0.97

AOR, adjusted odds ratio; CI, confidence interval (95%); ACE, adverse chil

Analysis excludes those with no qualifications to analyse the progress am
a Reference category for dependant variable was secondary level qualific

contribution of that variable to the model.
b For binary variables, reference categories are England; female and whi
c Childhood affluence was measured on a self-assessed scale from 1 to 1

Only those terms significantly related to college and higher qualifica

retained in the final multinomial logistic regression model.
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Employment

There was a strong positive relationship between childhood

ACE count and not being in current employment, either

through unemployment or LTSD (Table 1). While no signifi-

cant relationship was found by gender, both (non-employ-

ment) outcomes were more common in respondents from

Wales and associated with lower childhood affluence (Table

1). Increasing age was strongly related to higher prevalence

of LTSD.

In a multinomial logistic regression model examining the

independent effects of ACEs and qualifications on unem-

ployment and LTSD, both outcomes remained significantly

independently associated with higher levels of childhood

adversity. Compared with those with no ACEs, respondents

with �4 ACEs were two and a half times more likely to be

currently unemployed and almost four times more likely to

report being unable to or out of work because of sickness or

disability, irrespective of qualifications achieved (Table 4). No

significant independent effects on employment were found

among those with one, two or three ACEs. Likelihood of un-

employment and LTSD decreased significantly with

increasing levels of qualifications. After other variables were

taken into account, no relationship was found between

childhood affluence and LTSD. However, experiencing greater

affluence in childhood was related to lower odds of later un-

employment, with a unit decrease in childhood affluence

increasing the odds of unemployment by 15% (Table 4).

Adjusted risks of not being in employment (for any cause,

i.e. unemployment or LTSD) were calculated using a logistic

regression model (Fig. 2; Supplementary Table 2). Modelled
ildhood experiences, demographics and their associations
ry qualifications.

cations P Higher qualifications P

High CI AOR Low CI High CI

1.45 0.419 1.21 0.95 1.55 0.126

1.19 0.462 0.99 0.77 1.29 0.958

1.14 0.207 0.81 0.57 1.15 0.812

1.06 0.140 0.78 0.63 0.96 0.019

2.15 <0.001 1.55 1.23 1.96 <0.001
1.86 0.002 1.17 0.93 1.47 0.171

1.48 0.053 1.05 0.87 1.26 0.643

1.80 0.618 2.19 1.48 3.25 <0.001
1.10 0.347 1.19 1.12 1.26 <0.001

dhood experiences; BME, black and minority ethnic.

ong those who do achieve secondary qualifications.

ations. P values in the reference category column refer to the overall

te ethnicity.

0 and was included in the model as a continuous variable.

tions (survey country, age, ethnicity and childhood affluence) were

https://doi.org/10.1016/j.puhe.2018.09.014
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c

Fig. 1 e Adjusted mean percentage of individuals with no qualification by ACE count. Adjusted means are calculated using

estimated marginal means function (see Methods). CI, confidence interval; ACE, adverse childhood experiences.

Table 4 eMultinomial logistic regression analysis of adverse childhood experiences, demographics, level of education and
their associations with current non-employment.

Variable Reference categorya Unemployed P LTSD P

AOR Low CI High CI AOR Low CI High CI

ACE count

0 <0.001
1 0.94 0.62 1.43 0.773 0.96 0.58 1.59 0.863

2e3 1.16 0.77 1.74 0.485 1.26 0.78 2.02 0.350

�4 2.52 1.66 3.81 <0.001 3.94 2.49 6.23 <0.001
Qualifications (highest)

None 13.95 8.04 24.20 <0.001 20.98 10.41 42.29 <0.001
Secondary 5.79 3.52 9.55 <0.001 6.53 3.33 12.79 <0.001
College 1.59 0.86 2.94 0.141 2.68 1.25 5.76 0.012

Higher <0.001
Survey countryb

Wales 0.010 1.37 1.01 1.86 0.044 1.59 1.12 2.25 0.012

Age category (years)

30e39 1.42 1.01 2.01 0.047 0.41 0.26 0.67 <0.001
40e49 0.69 0.48 0.99 0.044 0.67 0.46 0.98 0.036

50e59 <0.001
Genderb

Male 0.848 0.93 0.69 1.24 0.606 1.03 0.74 1.44 0.863

Ethnicityb

BME 0.128 1.45 0.78 2.68 0.813 0.37 0.89 1.56 0.177

Childhood affluencec 0.002 0.85 0.78 0.93 <0.001 0.94 0.85 1.04 0.251

LTSD, long-term sick and disabled; AOR, adjusted odds ratio; CI, confidence interval (95%); ACE, adverse childhood experiences.
a Reference category for dependant variable was currently employed. P values in the reference category column refer to the overall contribution

of that variable to the model.
b For binary variables, reference categories were England; female and white ethnicity.
c Childhood affluence was measured on a self-assessed scale from 1 to 10 and was included in the model as a continuous variable. Only those

terms significantly related to unemployment and LTSD (ACE count, qualifications, survey country, age and childhood affluence) were retained

in the final multinomial logistic regression model.
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levels of not being in employment ranged from as little as 3%

among those with 0 or 1 ACE and higher qualifications to 62%

among those with �4 ACEs and no qualifications (adjusted for

age, gender and childhood affluence effects).
Discussion

Findings from this UK study build on international evidence

of a deleterious effect of childhood adversity beyond just

https://doi.org/10.1016/j.puhe.2018.09.014
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Fig. 2 e Adjusted mean percentage of non-employed individuals by qualification level and ACE count. Adjusted means are

calculated using estimated marginal means function (see Methods). Non-employed refers those who are currently

unemployed or long-term sick and disabled. CI, confidence interval; ACE, adverse childhood experiences.
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physical and mental health, with results suggesting a

doseeresponse relationship also exists between ACE count

and poor educational outcomes. Equality in access to quality

education is both a national and global priority.28,29 Across

the UK in 2017, around 7.7% of 18- to 64-year-olds had no

recognisable qualifications,30 consistent with the prevalence

figures in this household sample. However, although attain-

ment is improving, there is evidence of a persisting educa-

tional inequality gap, with a strong association between

affluence and educational outcomes.31,32 Our findings

confirm the importance of childhood affluence but also

identify an independent impact of ACEs on attaining any

qualification. In fact, a history of childhood adversity (�4

ACEs) more than doubles the risk of having no qualifications.

Education goals cannot be met when children live in fear.

Chronic stress can negatively impact cognition, school

connectedness and school attendance,33 all of which may

mediate the relationship between ACEs and (non)attainment.

With around one in ten adults in the UK affected by a high

number of ACEs and around one in 13 having no recognisable

qualifications, preventing ACEs or mitigating their impacts

could have a considerable impact on improving the levels of

basic education across the population.

Nevertheless, the impact of ACEs is not deterministic. Here,

only around one in five of those with �4 ACEs left education

with no formal qualifications. This suggests that compulsory

education may play a key role as a resilience factor enabling

individuals with ACEs to progress, despite early adversity.

Increasingly, attention is being devoted to developing trauma-

informed (TI) servicesandsystems ineducation.TI approaches

include multicomponent interventions that support all stu-

dents by changing organisation-wide practice (e.g. in
disciplinary policies and procedures) through workforce

development to raise awareness of the nature and impact of

trauma on young learners.34 Evidence suggests positive im-

pacts of TI models on student resilience,35 coping skills,36

attention,37 attendance and behaviour.38 Resilience studies

also highlight the importance of having the consistent support

of a trusted adult to mitigate the effects of ACEs.39 While this

may commonly be thought of as a parent or relative, the po-

tential role of an educator should be considered. Positive

teacher relationships have previously been found to protect

against emotional andbehavioural problemsamongvictimsof

abuse and neglect.40 Further resilience assets that may be

supported in the education setting, such as being given op-

portunities to apply one's skills and being treated fairly, also

have the potential to offset the impact of ACEs on factors such

as childhood health and school attendance.41 However, in the

UK and elsewhere TI models and other resilience-developing

interventions have not been implemented at scale, despite

their potential benefits to those suffering ACEs.

Critically, among individuals who attained at least some

qualification(s), when considering the attainment of subse-

quent qualifications, any independent effect of ACEs dis-

appeared. Thus, those with even the highest category of ACEs

attained college and higher qualifications at a rate that did not

differ significantly from that of their ACE-free peers. However,

in line with the existing studies that outline the impact of

socio-economic factors on access to higher education,42,43

strong and continued links were found between self-

reported childhood affluence and achieving higher qualifica-

tions.Whether those individuals with ACEswho progressed to

further or higher education had benefited from support in

school or elsewhere could not be identified in this study.

https://doi.org/10.1016/j.puhe.2018.09.014
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However, that ACEs were not significantly linked with aca-

demic achievement in later education supports the critical

role of earlier support (at home and at school). Through pos-

itive engagement with compulsory (secondary) education,

children with ACEs may gain not only qualifications but also

important life and relationship skills that help to build self-

confidence, resilience and motivations for future success, all

of which may support subsequent attainment in college or

higher education.

Consistent with the findings elsewhere,44 achieving each

additional level of qualification had a predictable positive rela-

tionship with employment prospects. As ACEs were strongly

associatedwith having no qualifications, they are likely to have

an indirect effect on employment through educational

achievement. The adjusted proportion of people with �4 ACEs

andnoqualifications (16%)wasdouble thatof thosewith 0ACEs

and no qualifications (8%), and unemployment was almost

fourteen timesmore likely among those without any qualifica-

tions comparedwith thosewith higher qualifications. Crucially

though, findings also suggest an additional independent effect

of a high number of ACEs on employment, over and above their

relationship through education. Thus, adults with a history of

highACEsareconsiderably less likely toreportbeing in full-time

employment, part-time employment or self-employment and

are at much greater risk of experiencing barriers to work,

including those associated with chronic health problems and

disability, irrespective of qualifications obtained. Almost two of

every five adults with �4 ACEs and secondary qualifications

were unemployed at the time of the survey comparedwith 16%

of those with secondary qualifications but no ACEs. In fact, the

rate of unemployment increased to 62% among those with �4

ACEs and noqualifications. Ill health is commonly suggested as

a mechanism linking ACEs and employment outcomes.9,23 In

thisstudy,astronger relationshipbetweenACEsandLTSD(than

unemployment) offers support to the importance of this

mechanism. Elsewhere ACEs have been associated with

increased rates of physical disability,45 disability because of

mental disorders46 and disability retirement.47 Other suggested

mechanisms that may affect unemployment or LTSD include

the impact of ACEs on interpersonal relationship problems and

emotional distress,48 as well as deviant behaviours such as

substance abuse.20,49

Although unemployment has been decreasing in the UK

since its peak in 2010, latest figures suggest that asmany as 1.4

million children (0e15 years) may still live in entirely workless

households.50 When experienced together across the life

course, ACEs, deprivation, lack of education and unemploy-

ment are all interconnected challenges that can severely limit

access to life opportunities and an individual's ability to

participate fully as a societal member.9 Intergenerational cy-

cles of low levels of education and employment can persist

with ACEs being part of what impedes educational develop-

ment in children, locks them into poverty and also contributes

to them exposing their own children to ACEs in the next

generation through poor parenting,51 parental stress52 and

child maltreatment.53

There is an urgent need to develop systems for supporting

those with a history of ACEs in achieving and maintaining

meaningful employment. Evidence increasingly supports the

use of intervention for ACEs not just in childhood but across
the life course and into adulthood.54,55 ACEs have been asso-

ciated with lower self-efficacy45dan important predictor of

many work-based constructs, such as engagement,56 perfor-

mance,57 job satisfaction58 and returning to work after long-

term absence.59 Interventions such as group-based psycho-

social education and goal setting have demonstrated effec-

tiveness for improving self-efficacy in relation to a range of

health and well-being outcomes (e.g. substance use;60 phys-

ical activity;61 and breast feeding62). Online, community and

work-based self-efficacy approaches also show promise63 and

can improve relevant employment-related outcomes such as

job search effectiveness.64 However, such interventions rely

on the routine identification of individuals both at risk of ACEs

or already suffering their consequences. Typically, ACE sur-

veillance systems are poorly developed, despite evidence that

routine data can be used for these purposes.65 Such systems

should be developed in parallel with further health research to

identify both better ACE preventionmechanisms and effective

support and treatment for thosewhose childhood experiences

continue to adversely impact their health, well-being and

employment prospects.

Present findings must be considered in light of the

following limitations. First, studies are retrospective, pre-

senting considerable challenges for the temporal sequencing

of variables. ACEs, by definition,may occur at any point during

the first 18 years of life and may consequently precede or

supersede secondary and college-level education. Further-

more, education may also precede or supersede employment

as individuals may return to any level of education at any

point in their lives. Thus, causality in the relationship be-

tween ACEs and outcomes (qualifications and employment)

cannot be inferred. Second, the CDC short-form ACE tool

considers a relatively narrow range of conventional ACEs and

does not include constructs that may be particularly relevant

to educational attainment, such as peer victimisation

(bullying). However, while there are ongoing calls for the in-

clusion of a broader range of adversities in such tools,66,67

evidence continues to support the primacy of family re-

lationships on life course trajectories and health outcomes.68

Third, included education and employment measures do not

distinguish between finer gradations of achievement. For

instance, it is not possible to identify if individuals with no

qualifications failed to complete secondary level education

(e.g. were school dropouts or excluded from the school) or

completed schooling but did not achieve the required pass

levels to obtain formal qualifications. Current employment

reflects the status at the time of the survey and is neither a

measure of broader economic (in)activity throughout adult-

hood nor important aspects of job performance or upward

mobility. Further empirical work should explore the relation-

ship between ACEs and different levels of success within ed-

ucation and employment outcomes. Finally, interpretation of

findings is limited by a response rate of 59.3%which, although

consistent with ACE studies reported elsewhere, may intro-

duce a source of non-response bias and limit generalisability.

Conclusion

An increasing literature describes how ACEs can impact

child brain development, affecting both the size and activity

https://doi.org/10.1016/j.puhe.2018.09.014
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of structures involved in the regulation of emotions, stress

and other information processing.3,7 Equally studies across a

range of countries identify strong positive relationships

between ACEs and both the development of health-harming

behaviours particularly in adolescence and the increased

risks of physical and mental ill health across the life course.4

This article adds to such studies by examining the rela-

tionship between ACEs and education and employment in a

large study across England and Wales. While demonstrating

the potentially long-lasting impact of ACEs on socio-

economic outcomes, this novel analysis also highlights the

potential role of education in diverting individuals from a

pathway of deviant behaviour in response to trauma, to one

of resilience and achievable, meaningful prospects. Findings

challenge some of the common narratives around educa-

tional failure and unemployment based on motivation and

shift the focus from solely on parents to the role of educa-

tors in building resilient children. High rates of people are

exposed to childhood adversity. However, the education

sector has considerable reach as a universal provision in

many countries and a sustainable development goal in

others. Therefore, policies should focus on not only

ensuring the accessibility of secondary education and sup-

porting academic attainment but also building skills and

social and emotional development for those who have

experienced ACEs. While findings suggest that this may go

some way towards levelling the playing field for future

achievements by countering childhood adversity as a source

of educational inequality, efforts are still needed to support

longer term employment prospects by fostering self-efficacy

and resilience among working-age adults with ACEs.
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