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The importance of adverse childhood
experiences for labour market trajectories
over the life course: a longitudinal study
Claus D. Hansen1*, Mette J. Kirkeby2, Kristian G. Kjelmann1, Johan H. Andersen3 and Rasmus J. Møberg1

Abstract

Background: Transitioning from school to work is important in influencing people’s trajectories throughout their life course.
This study investigated the extent to which adverse childhood experiences (ACEs) were associated with differences in labour
market trajectories for young adults in the context of a Nordic child care regime with low levels of child poverty.

Methods: Information on labour market participation, educational events, and public transfer records was recoded into
seven state spaces for each month between ages 16 and 32 for a cohort of Danish adolescents born in a rural county in
1983 (N= 3373). Cluster analysis of the sequences using the optimal matching algorithm was used to identify groups with
similar trajectories. Multinomial regression was used to assess the association between self-reported ACEs and cluster
membership, taking gender and family of origin into account.

Results: ‘In employment’ was the state space in which the young adults spent the most time over their early life courses
(mean: 85 out of 204months; 42%). Cluster analysis identified three clusters. Cluster 3 was most distinct, where the mean
time ‘outside the labour market’ was 149months (73%), and only 17months (8%) were spent ‘in employment’. Cumulative
ACEs increased the probability of being included in Cluster 3 (OR: 1.51). Experiencing parental divorce (OR: 3.05), witnessing a
violent event (OR: 3.70), and being abused (OR: 5.64) were most strongly associated with Cluster 3 membership.

Conclusions: Labour market trajectories among adolescents with a higher number of ACEs consisted of more time outside
the labour market, compared to adolescents who had experienced fewer adversities. The lasting consequences of childhood
adversity should be taken more into account in welfare policies, even in countries such as Denmark, with high social security
levels and high-quality universal childcare.

Keywords: Negative life events, Disability pension, Administrative data, Sequence analysis, School-to-work transition

Background
Adverse childhood experiences (ACE) are gaining atten-
tion as a component in explaining negative life course
outcomes [1]. Research has documented the effect of
ACEs on physical [2] and mental health-related out-
comes [3–6]. The cumulative effect of ACEs is increas-
ingly being researched [5], and knowledge of the

different outcomes of specific ACE combinations is be-
ing revealed. Children exposed to maltreatment have an
increased likelihood of experiencing other ACEs and can
consequently be considered particularly vulnerable [7].
Other studies have demonstrated that ACEs are associ-
ated with a higher risk of smoking [6, 8, 9], alcohol con-
sumption [5], substance abuse [10], and suicide attempts
[6]. Exposure to ACEs is also linked to alcohol con-
sumption during pregnancy [11], with possible negative
outcomes for the child in utero. Research presents a
convincing argument for the importance of taking
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adverse experiences in early childhood and adolescence
into account when discussing health outcomes during
people’s life courses, even if the specific mechanisms re-
sponsible for these associations are still uncertain.

ACEs and labour market trajectories
The effect of ACEs on labour market trajectories is not
well documented. Measurements of labour market out-
comes in studies addressing this issue are often based on
a single time point or on accumulated unemployment
within a specific calendar year or at a particular chrono-
logical age [12–18]. When a single time point or calen-
dar year is used as the measurement of labour market
participation, the results are vulnerable to period effects
(e.g., due to fluctuations in the economy) or effects asso-
ciated with a specific chronological age in the case of
birth cohort studies. Existing research on this topic thus
only ascertains the implications for overall labour mar-
ket trajectories to a limited extent. In addition, the tim-
ing of the ACEs, i.e., at what chronological age the
adverse conditions were experienced, are not addressed.
There is, however, evidence indicating that ACEs ex-

perienced in early adolescence (from age 12 and on-
wards) may have more lasting consequences, e.g., on
externalising behaviour, compared to those experienced
at an earlier age [19]. This may be particularly relevant
when it comes to labour market outcomes, because the
child is going through a developmental stage in which
they are trying to make decisions about their education
and career, and because of the tracking of the educa-
tional system in some countries.
Three studies also neglected to include information on

parents’ socioeconomic positions (SEPs) [12, 18, 20], des-
pite documentation in a systematic literature review that
parental SEP is strongly associated with ACE prevalence
[20], and therefore crucial in studying the effects of ACEs.
Research has shown that lower parental SEP is linked to
their children’s poorer labour market outcomes [21].
Stable labour market participation, i.e., the absence of

long-term or frequent spells of unemployment, is also
often seen as a central component of successful (later)
adulthood. Absence of stability has been shown to pro-
duce negative health consequences [22, 23]. Similarly, a
scarring effect of youth unemployment on later employ-
ment opportunities has been documented [24]. This im-
plies that the effect of ACEs accumulates to impact later
life outcomes, where unsuccessful labour participation
increase the risk of negative physical and psychological
health consequences and vice versa, and potentially re-
sults in a downward spiral of social mobility. Identifying
how ACEs are associated with early labour market tra-
jectories is vital for understanding people’s overall life
course development.

Gender is an important factor to consider in analyses
of the impact of ACEs on labour market trajectories for
several reasons. First, some studies have found that
women are more sensitive to ACEs and that this cannot
be considered an artefact of measurement alone [25, 26].
This may in part be due to the fact that more girls than
boys are exposed to sexual abuse, and this type of ACE
is particularly severe [25, 27]. Gender is also important
because men and women embark on quite different
paths through the educational system, largely due to the
segregation of the labour market in many societies [28].
This means that the transitions between primary, sec-
ondary, and tertiary education, and becoming employed
will be quite different for men and women in general. In
a Danish context, more women than men attend tertiary
education, while men enter the labour market at an earl-
ier age. If the possible effect of ACEs depends on the
context (i.e., educational system vs. being employed), this
could entail gendered differences that need to be taken
into account.

ACEs in a Danish context
A substantial part of the research on ACEs originates
from the United States [29], and transferring knowledge
across political and cultural contexts is not always pos-
sible. The Nordic welfare states are widely regarded as
‘women friendly’ [30], not least because of their childcare
policies. The Nordic child care regime [31] means that
universal, high-quality child care is highly subsidised by
the state, making it affordable for everyone. As a conse-
quence, nearly 100% of all children aged four attend kin-
dergarten, making it possible for both parents to be
active in the labour market. Approximately 80% of all
women are employed, and this is one important explan-
ation for the low rate of child poverty in Denmark (2.7%
in Denmark vs. 12.4% in OECD), as well as other Nordic
countries (29). Another key explanation of the low child
poverty may also have to do with the social democratic
welfare state regime that aims to provide financial sup-
port to families in the case of long-term illness or un-
employment [31].
Denmark also has a relatively high level of out-of-

home care placement compared to other Nordic coun-
tries, especially from an international perspective [32].
Historically, the ideology underlying this policy has fo-
cused on cooperation with parents and out-of-home care
placement as a family-oriented intervention aimed at
helping children or adolescents in the context of the
family.
The consequences of this context on the study of

ACEs are multiple. First, due to the high level of kinder-
garten participation among Danish children, we could
expect adverse experiences in childhood to come to the
attention of professionals and lead to some kind of
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intervention aimed at removing, or at least reducing, the
negative consequences. This may be particularly true of
ACEs related to abuse or neglect. Second, because of the
welfare state regime, we could expect the negative finan-
cial consequences of unemployment, divorce, or the
death of a parent to be less severe than in places without
this provision, although the psychological consequences
might still be the same.
Studying the association between ACEs and labour

market trajectories in a Danish context is important be-
cause some of the negative consequences of ACEs are al-
leviated by public policies. Finding an association here
would imply that consequences of ACEs are mediated
by dysfunctional family relations (such as consequences
for self-esteem, self-concept, etc.) rather than derived
consequences due to the negative socioeconomic conse-
quences of the events.

Aim of the paper
This paper describes differences in transition into the
labour market and trajectories between education and
work from ages 16 to 32 across a rural Danish birth co-
hort (born in 1983). We investigated to what extent
ACEs were associated with differences in these labour
market trajectories after taking the young adult’s family
of origin (i.e., parental SEP at age 15) into account.

Methods
Data
The data for this study were derived from a birth cohort
study (VestLiv—the West Jutland Cohort Study) of
young adults born in 1983, living in Ringkjøbing County.
At the age of 19–20 (N = 3373), the cohort was invited
to answer a postal questionnaire distributed in April
2004. A total of 1869 respondents (response rate: 55%)
answered the questionnaire.
Information on labour market participation, educa-

tional events, and public transfers was derived from
three population registers at Statistics Denmark: The In-
tegrated Database for Labour Market Research [33], the
Student Register [34] and the Danish Register for Evalu-
ation of Marginalisation (DREAM) [35]. The information
was linked using the unique civil registration number
(CPR) given to everyone at birth or upon entry to
Denmark [36]. The combined information was coded
into seven distinct state spaces on a monthly basis, from
ages 16 to 32 (January 1999 to December 2015). The
seven state spaces were compulsory school, upper sec-
ondary, vocational training, higher education, other edu-
cation, employment, and outside labour market.
The database contained information on 3328 individ-

uals; however, to analyse the state sequences, only those
with complete information for more than 2/3 of the
period were retained in the analyses. This means that

those who migrated in or out of Denmark and stayed
outside Denmark for a prolonged period were excluded,
as were those who died before age 32 (N = 3264).

Outcome variable: clusters of transitions and labour
market trajectories
Cluster analysis (using Ward’s distance) [37] was used
on the 3194 unique sequences identified in the linked
dataset to create relatively homogenous groups of young
adults with similar types of transitions and overall early
life labour market trajectories. First, distances between
the individual sequences were computed using the opti-
mal matching algorithm, applying the transition rates
between the seven state spaces as the substitution cost
for the calculation [38–40]. Second, Hubert’s C (HC)
[41], Hubert’s gamma (HG) [42], weighted average sil-
houette width (ASWw) [43], and point biserial correl-
ation (PBC) [44] were used to assess the quality of the
partitioning. Although the quality assessed by the above-
mentioned criteria suggested partitioning the sequences
into five to nine clusters, we retained only three for the
subsequent multinomial logistic regression, since further
partitioning of the clusters would primarily subdivide in-
dividuals into Clusters 1 and 2, that is, those with rela-
tively successful transitions. Analysing nine distinct
clusters would also complicate cluster interpretation,
and in this type of analysis, focusing on describing dis-
tinct labour market trajectory interpretations was more
important than model fit indices.

Exposure variables: ACEs
Concerns about the validity and accuracy of ACEs re-
ported in retrospective studies have been raised [45];
however, the main problem is the occurrence of false
negatives [46] and, only rarely, false positive reporting.
Other research has found good cross-time reliability in
ACE reporting, with slightly better reliability for women.
More reliable reporting of ACEs is associated with the
specificity and unambiguity of the particular ACE (e.g.,
the death of a parent) [45, 46]. Drawing on official re-
ports on situations such as child maltreatment or where
ACEs had led to foster care placement could have raised
the validity of the exposure variable; however, this would
have meant only focusing on those very severe cases
where public authorities became involved, and this
might have increased the likelihood of differential mis-
classification if certain groups were more likely to be re-
ported to the authorities in case of suspected child
maltreatment. We used a retrospective collection of
data; respondents were 20 years old when asked about
ACEs until the age of 16.
ACEs were measured using seven items stemming

partly from a scale developed by Newcomb, Huba, and
Bentler [47] and supplemented with items from The

Hansen et al. BMC Public Health         (2021) 21:2044 Page 3 of 12



Social Stress Indicator [48]. The items covered were
similar to the standard instruments used to assess ACEs
[49], although commonly assessed topics, such as paren-
tal incarceration, household mental illness, and experi-
ences of neglect, were not part of the questions. The
seven questions were as follows: ‘During the first 16
years of your life…’, 1: ‘Have your parents divorced?’ 2:
‘Have you lost any of your parents because they died?’ 3:
‘Have your mother or father been unemployed for a long
period?’ 4: ‘Have any of your parents abused alcohol or
drugs to an extent where it caused problems in the fam-
ily?’ 5: ‘Have you been abused by someone you knew?’ 6:
‘Have you witnessed a very violent event, possibly seeing
someone get killed?’ and 7: ‘Have your parents suffered a
life-threatening disease or accident?’ For each experi-
ence, the respondent could answer ‘yes’ or ‘no’. A cumu-
lative measure of ACEs was computed ranging from 0 to
7.

Confounders: family of origin and gender
To account for the effect of family of origin on young
adults’ transitions from basic school and into the labour
market, we included two measures of parental SEP at
the end of 1997 (age 15 for the participants): parental
education (or, in case the participant was living apart
from their parents, that of the household’s primary care-
giver) and equivalised disposable household income. We
chose this age because it reflected the age up to which
the self-reported ACEs were measured. To simplify the
analyses, the measure of education was dichotomised to
indicate whether the parent or caregiver had any educa-
tion apart from basic school. Gender was included in the
analyses for two reasons: first, because of the rather large
gender difference in membership in the two first clusters
reflecting different educational tracks for boys and girls,
and second, because earlier research has shown that girls
might be more vulnerable to the effects of ACEs [26]. In
the analyses, all interactions between gender and the in-
dividual ACEs, as well as parental SEP and the individual
ACEs, were tested. None of the interaction terms were
statistically significant.

Statistics and handling of missing data
To handle missing information from the participants in
the dataset and the possible biased results arising from
non-responders, multiple imputation with 25 imputa-
tions (M = 25) was employed. Several auxiliary variables
(primarily register-based information on parents) that
were found to be associated with the variables in the
statistical model were included in the imputation
process. The results reported are those derived from the
multiple imputed analyses using the MI estimation pro-
cedure in STATA version 16 [50]. For this reason, all re-
sults were reported for 3264 persons with information

on sequences and cluster membership. Multinomial lo-
gistic regression modelling using ACEs and family of ori-
gin as predictors of cluster membership was used to
ascertain associations between ACEs and subsequent
labour market trajectories, as well as successful transi-
tions between different monthly states from age 16 to
32. Sequence analyses and clustering techniques were
prepared and analysed using the TraMineR package in R
[51].

Ethics
The study and the linking of information across registers
were approved by the Danish Data Protection Agency
(Study No. 2009-41-3761).

Results
Figure 1 shows the state distribution plot across the 204
months of observation for the study population of 3264
individuals. The graph starts in January 1999, when the
majority of the cohort still attended compulsory school.
From ages 18 to 20, between 60 and 80% attained upper
secondary education or vocational training. Until age 24
(Oct, 2007), nearly half of the population was still in an
educational trajectory—either finishing vocational train-
ing or moving on to higher education. From age 24 on-
wards, most were employed, although the share of
people outside the labour market increased slowly over
time when looking at the distribution cross-sectionally
at each time point.
The overall trajectory is somewhat misleading, as can

be seen from Fig. 2 a-c, where we plot the state distribu-
tion for the three clusters. In Table 1, we characterise
the three clusters by gender, family of origin, and ACEs,
as well as the mean duration in each state. Cluster 1
consisted of young adults who attended higher education
and subsequently entered the labour market, as seen in
Fig. 2a. This cluster includes a majority of women (60%)
and has a family of origin with the highest average
household disposable income and the lowest share of
parents without secondary education. Cluster 2, in con-
trast, consists mostly of men who took some kind of vo-
cational training and subsequently entered the labour
market at a lower age than those in Cluster 1. This is
also evident in Fig. 2b. As seen in Table 1, members of
Cluster 2 had already spent nearly three-and-a-half years
(42 months) more in the labour market than their peers
pursuing higher education. Of this cluster, 17% had at
least 1 week of sick leave after turning 30, while only
11% in Cluster 1 reported the same (results not shown).
In this cluster, household disposable income was slightly
lower, and the share of parents without secondary edu-
cation was a little less than 50%.
Cluster 3 is the most distinct group, where the mean

time ‘outside labour market’ amounted to 149months,
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i.e., 73% of the observed time, with only one-and-a-half
years (17 months, or 8% of the time) spent in the labour
market. This cluster is dominated by families of origin,
where nearly two-thirds of the parents had no secondary
education and a significantly lower household disposable
income compared to the other two clusters. As seen in
Fig. 2c, when members of Cluster 3 entered their late
20s (Apr, 2010), less than 10% were in states other than
‘outside the labour market’. This is also reflected in the
fact that more than 50% of the members of the cluster
were on a disability pension or an equivalent, whereas
only 1% reported the same in the two other clusters (re-
sults not shown).

Table 1 also shows the distribution of ACEs across
the clusters. Cluster 3 had 1.5 experiences on average,
while Cluster 1 averaged only 0.6. For all specific ad-
versities, the same pattern was seen: Cluster 1 had
the lowest share of members experiencing adversities,
and Cluster 2 had a somewhat higher share, while
Cluster 3 was markedly different. For some of the ex-
periences in this cluster, such as abuse or witnessing
a violent event, the difference was more than
fourfold.
Table 2 shows the association between ACEs and

cluster membership. Increasing the number of child-
hood adversities, regardless of the specific type,

Fig. 1 Labour market trajectories. Age 16 to 32
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increases the probability of being a member of either
Cluster 2 (OR: 1.23) or Cluster 3 (OR: 1.51), even
taking gender and family of origin into account. In
the bivariate analysis, all but one of the seven specific
adversities (parental sickness) increased the probability
of being a member of Cluster 3, and five increased
membership in Cluster 2. Taking gender and family
of origin into account attenuated the results, but the
associations pointed in the same direction. The ACEs
most strongly associated with changing membership
from Cluster 1 to Cluster 3 included experiencing
‘parental divorce’ (OR: 3.05), ‘being abused’ (OR:
5.64), and ‘witnessing a violent event’ (OR: 3.70).

Discussion
The results presented in this paper describe the early life
course transitions between compulsory school and vari-
ous educational tracks and participation in the labour
market or, in more unfortunate cases, a life outside the
labour market. Applying the optimal matching (OM) al-
gorithm resulted in three relatively homogenous clusters
with distinct trajectories. Cluster 3 was especially inter-
esting, consisting of approximately 5% of the cohort,
who had little success in transitioning from compulsory
school into the educational system and labour market.
In fact, more than half of the members of this cluster
ended up on a disability pension or equivalent social

Fig. 2 a Cluster 1: Trajectories with higher education. b Cluster 2: Trajectories with vocational training. c Cluster 3: Trajectories outside
labour market
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transfer payment by their early 30s. This cluster came
from families of origin with lower parental SEPs, and its
members experienced adversities in childhood to a much
higher degree than members of the other clusters. Inter-
estingly, Cluster 3 had an equal share of men and
women and very little time in either secondary or ter-
tiary education or employment. This indicates that for
men and women alike, those ending up outside the
labour market may well have already been set upon that
trajectory during compulsory school.
Results showed, however, that the ACEs not only pre-

dicted membership in the relatively small group that had
most trouble transitioning into the labour market; they
also increased the likelihood of being a member of Cluster
2, which consisted of individuals with labour market tra-
jectories involving either vocational training or no formal/
completed education beyond primary school, and involved
earlier entry into the labour market than the members of
Cluster 1. In Cluster 2, there was a significantly higher
level of sick leave compared to the two other clusters, in-
dicating the negative consequences of ACEs on health-
related labour market outcomes. The impact of ACEs also
appeared cumulative, with an increasing risk of early onset

and difficulties in labour market transition with an in-
creasing number of ACEs; this is in line with findings
from similar studies [14, 15, 18].
Although earlier studies found ACEs to be more detri-

mental to the development of depression in women [25],
our results did not indicate any heterogeneous effects of
ACEs, either with respect to gender or parental SEP.
Whether this reflects homogenous negative effects of
ACEs across both gender and parental SEP, or has to do
with the measures of ACEs used in this study, the fact
that the follow-up time was only until age 32, or that
labour market outcomes are less affected than symptoms
of depression or other psychological characteristics,
should be examined in future studies, extending the re-
sults we have found.
In this article, we focused on the association between

ACEs and labour market trajectories, where the meas-
urement of ACEs constituted indicator variables. An in-
dication of individual changes (e.g., consequences for
self-esteem and self-concept) or social environmental
changes (e.g., changes in relation to parents or family
constellations) could have, in turn, affected future labour
market participation. It could be argued that ACEs are

Table 1 Sociodemographic characteristics by clusters of labour market trajectories. N = 3264 after multiple imputation (Percent)

Grand Mean Cluster 1 Cluster 2 Cluster 3

Sociodemographic characteristics and class of origin

Gender (% female) 47.3 60.1 37.8 51.2

Household disposable income (mean equivalented in Dkr) 106,253 113,122 103,204 86,076

Parental education (% unskilled) 39.5 26.5 47.1 58.0

Lone parent (% living with single parent) 8.7 7.1 9.2 15.5

Number of children in household (mean) 2.4 2.4 2.4 2.1

Mean duration of state spaces (in months)

Basic school 15.5 15.5 15.4 16.6

Upper secondary 19.5 33.7 11.0 2.6

Vocational training 20.8 4.1 33.5 13.3

Higher education 27.5 60.7 6.1 0.6

Other education 2.9 2.0 3.4 4.4

Employed 84.8 63.8 105.9 17.1

Outside labour market 33.0 24.3 28.7 149.4

N (%) 3264 1297 (39.7) 1797 (55.1) 170 (5.2)

Adverse childhood experiences

Mean number of adverse childhood experiences 0.8 0.6 0.9 1.5

Parental divorce 20.5 15.1 22.9 35.4

Parental unemployment 18.2 14.2 19.8 32.1

Parental death 5.1 3.7 5.5 10.4

Parental drug or alcohol abuse 13.3 9.8 14.9 23.0

Abuse or neglect 5.3 3.7 5.2 18.3

Witness violent event 6.3 3.2 8.0 11.3

Parental accident or serious illness 13.0 11.7 13.3 20.4
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Table 2 Adverse childhood experiences (ACEs) (until age 16) and labour market trajectories (age 16–32). N = 3264 after multiple
imputation. Multinomial logistic regression relative risk ratios (95% CI)

Cluster Membership Model 1 (Bivariate associations) Model 2 (Adjusted for SES)

Adverse childhood experiences

No. of adverse childhood experiences 1 1 (ref) 1 (ref)

2 1.27 (1.16–1.39) 1.23 (1.10–1.37)

3 1.70 (1.41–2.05) 1.51 (1.21–1.90)

Parental divorce 1 1 (ref) 1 (ref)

2 1.67 (1.30–2.13) 1.73 (1.28–2.35)

3 3.05 (1.69–5.50) 2.33 (1.11–4.91)

Parental death 1 1 (ref) 1 (ref)

2 1.53 (0.96–2.45) 1.32 (0.82–2.13)

3 2.85 (1.09–7.44) 1.99 (0.71–5.52)

Parental drug or alcohol abuse 1 1 (ref) 1 (ref)

2 1.60 (1.21–2.11) 1.47 (1.09–1.97)

3 2.71 (1.47–4.97) 1.95 (1.03–3.66)

Parental unemployment 1 1 (ref) 1 (ref)

2 1.49 (1.14–1.93) 1.20 (0.91–1.59)

3 2.82 (1.44–5.52) 1.74 (0.84–3.64)

Abuse or neglect 1 1 (ref) 1 (ref)

2 1.43 (0.89–2.30) 1.68 (1.03–2.75)

3 5.64 (2.41–13.22) 4.84 (1.95–12.02)

Witness violent event 1 1 (ref) 1 (ref)

2 2.67 (1.63–4.37) 2.38 (1.45–3.90)

3 3.70 (1.21–11.23) 2.82 (0.90–8.83)

Parental accident or serious illness 1 1 (ref) 1 (ref)

2 1.16 (0.85–1.57) 1.05 (0.76–1.47)

3 1.91 (0.97–3.73) 1.49 (0.73–3.04)

Sociodemographic characteristics and class of origin

Gender (male vs. female) 1 1 (ref) 1 (ref)

2 2.49 (2.14–2.88) 2.55 (2.19–2.97)

3 1.44 (1.03–2.01) 1.56 (1.11–2.20)

Parents unskilled vs. Skilled 1 1 (ref) 1 (ref)

2 2.47 (2.11–2.88) 2.43 (2.06–2.86)

3 3.82 (2.66–5.49) 3.38 (2.34–4.87)

Household disposable income (in 100.000 Dkr) 1 1 (ref) 1 (ref)

2 0.73 (0.63–0.85) 0.74 (0.63–0.87)

3 0.29 (0.19–0.44) 0.29 (0.19–0.45)

Lone parent vs. two parents 1 1 (ref) 1 (ref)

2 1.34 (1.01–1.76) 1.20 (0.89–1.62)

3 2.40 (1.48–3.92) 1.60 (0.96–2.67)

Number of children in household 1 1 (ref) 1 (ref)

2 0.91 (0.84–0.99) 0.90 (0.83–0.98)

3 0.68 (0.55–0.83) 0.67 (0.55–0.82)
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mediated through these changes. However, in this study,
we did not have access to measures that could shed light
on the mechanisms causing the differences in subse-
quent early adulthood labour market trajectories. As
such, this study is limited to analysing ACEs as indica-
tions of these possible mechanisms.

Strengths and limitations of the study
The strengths of this study include the long observation
period, with 204 monthly observations of educational
events, transfer payments, and labour market participa-
tion. This extended period not only enabled an examin-
ation of singular events, such as becoming unemployed
or starting education, but it also enabled studying a se-
quence of transitions between distinct states that form
the labour market trajectories of young adults in a Da-
nish context in the 2000s. This approach highlights that
there are groups of young people who have a hard time
transitioning successfully into the labour market. ACEs
increase the risk of such unsuccessful transitions, sug-
gesting that more focus should be placed on providing
help to adolescents with such experiences. Relying on
register-based information on the trajectories is also a
clear advantage of this study, making it possible to con-
duct a descriptive analysis for groups that are otherwise
hard to convince to participate in surveys.
A weakness of the study is the use of retrospectively

self-reported ACEs, making the results of the multi-
nomial regression prone to bias originating in differen-
tial non-response rates across the three clusters. This
possibility is suggested by the response rates across the
clusters, which range from well over 60% in Cluster 1 to
only 38% in Cluster 3. Despite having used multiple im-
putation in our paper to handle the non-response data,
this procedure assumes that the mechanism producing
the non-response is missing at random when taking into
account the variables in the imputation model. We can-
not rule out the possibility that part of the mechanism
leading to differential non-response across the clusters is
non-random. For this reason, the use of objective infor-
mation on, for example, parental death, divorce, or ex-
tended periods of unemployment [15] could remedy
some of these problems, especially if the timing of the
events could be taken into account. However, for other
types of ACEs, such as parental alcohol abuse, physical
abuse, or violence in the family, drawing only on cases
in which public authorities were involved and possibly
leading to foster home care placement of the children
would substantially weaken the validity of the study be-
cause of the many cases that never come to the attention
of public authorities.
The measure of ACEs used in this study also did not

include, for example, parental incarceration and mental
health problems in the family, which are important

exposures used in many studies of childhood adversity.
Further, the follow-up time permitting observation only
until age 32 is a weakness, as some members of clusters,
especially Cluster 1, still had not completed their higher
education at age 32. A drawback of the Danish context
is that the population is relatively homogenous in terms
of race and ethnicity. This means that social inequalities
and their association with ACEs arising from the inter-
section of race, ethnicity, and class are not easily exam-
ined here. Conducting the study in a Danish rural
context means that diversity related to race and ethnicity
is very limited, making inferences to other contexts with
a more mixed ethnic population difficult [52]. However,
compared to the few existing studies of the association
between childhood adversity and labour market partici-
pation, this study has a surplus of advantages, most not-
ably the use of objective information on outcomes and
the extended period on which it is based (i.e., 16 years).

Directions for future studies
Future analyses of these methodological problems
should extend the research in two directions. First, more
information is needed on the types of health problems
related to young adults becoming members of Cluster 3.
To what extent does membership in Cluster 3 relate to
mental health and disabilities, which make it difficult, if
not impossible, to attain an education and transition to
the labour market? [15] Second, the analyses should be
extended to examine the associations between ACEs and
the trajectories prevalent in Cluster 2. As seen from our
study, many of the ACEs, most notably parental divorce
and witnessing violence, increased the likelihood of be-
ing a member of Cluster 2, where the mean duration
outside the labour market was also higher than that in
Cluster 1. It remains to be seen to what extent this asso-
ciation is related to young adults’ transition into their
own family of destination (e.g., parental leave due to be-
coming a parent earlier), or with the type of education
more prevalent in this cluster and a related higher risk
of sick leave and unemployment.
Future research focusing on better operationalisation

and collection of data related to the mechanisms causing
labour market trajectories with very little labour market
participation would be beneficial for enhancing the dis-
cussion of which policies could potentially alleviate the
harmful effects of ACEs. Another area of research that
could be relevant for the discussion of the association
between ACEs and labour market trajectories is the pos-
sible moderating effect of context, which could include
individual and family resources, as well as support from
extended family, the school context (teachers or class-
mates), the neighbourhood, or access to government
educational and/or employment programmes.
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Research on the negative effects of ACEs points to the
relevance of contextual resources [53, 54]. Household
SEP in childhood, as well as ACEs, are associated deter-
minants of later labour market trajectories [16, 17]. We
did not look at this association in our study, but we in-
cluded household SEP in our analyses. Pitkänen et al.
[16] and Schurer et al. [17] discussed whether parental
SEP or ACEs were most important for educational and
employment transitions, and their results diverged. In
our study, ACEs were associated with a higher probabil-
ity of being a member of Cluster 2, which included some
educational experience. This suggests that it would be
beneficial to research more specific associations between
ACEs and transitions from one part of the educational
system to another.
Accounting for potential variations in the effects of

different combinations of ACEs [7] and for variations in
age when experiencing them could also be important
[19]. As mentioned in the introduction, one could hy-
pothesise that experiencing, for example, parental death
or unemployment in adolescence might be a particularly
vulnerable time when it comes to subsequent labour
market trajectories because at this chronological age, im-
portant processes related to decisions about education
and future work are formed. Future studies that examine
the timing of ACEs are needed for this reason, preferably
using prospective and objective register measures of
ACEs instead of retrospective self-reported ones. The
study should be extended to different contexts, prefera-
bly examining the extent to which the association be-
tween ACEs and labour market trajectories on the
margins of the labour market can be replicated in other
welfare state regimes. It may be that ACEs in other
countries with less extensive provisions for people out-
side the labour market would lead to more labour mar-
ket participation for those experiencing ACEs, although
they might experience lower incomes or higher levels of
poverty compared to those without exposure to ACEs.

Conclusions
The main finding of this study is that there might still
be a need for adolescents and young adults to draw on
resources from social workers or health professionals to
circumvent the possible negative consequences of cer-
tain adverse childhood experiences. This is most obvi-
ously the case when it comes to being abused and
witnessing violent events. However, this is also the case
for more prevalent experiences, such as parental drug or
alcohol abuse and parental divorce; the latter was experi-
enced by nearly one-fifth of the birth cohort in question
and by a higher number in more urban populations.
This study suggests that even if these experiences occur
in childhood, their consequences are of a more lasting
duration. Therefore, policies identifying high-risk young

adults and helping them through life crises related to
ACEs might be one way to reduce one possible pathway
transmitting social inequalities from one generation to
the next.
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