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Abstract

Purpose Studies of adverse childhood experiences (ACEs) undertaken at the time of adolescence in the general population
are not common. The aim of this study was to determine the prevalence and co-occurrence of the individual ACEs and sub-
types of ACEs in a large population of adolescents.

Methods Data were used from the Young Nord-Trgndelag Health (Young HUNT 3) study, a population-based study of
young adolescents. ACEs were operational defined as sexual, physical and/or emotional abuse; physical and/or emotional
neglect; and/or household dysfunction. Co-occurrence was measured as the accumulation of ACEs and as an overlap analysis.
Results Of the 8199 evaluable adolescents, 65.8% had experienced at least one ACE and 28% of those had experienced more
than one ACE. Household dysfunction was the most prevalent ACE subtype. The biggest overlaps among the three ACE
sub-types were seen in those reporting neglect or abuse.

Conclusion There was a high degree of overlap between the three ACE sub-types and the individual ACEs, indicating that
ACEs should be assessed together as a whole rather than separately. This study provides an opportunity to assess ACEs and

their co-occurrences in relation to outcomes later in life.
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Background

The impact and severity of adverse childhood experiences
(ACEs) were largely underestimated until research from the
1990s showed that ACEs had severe short- and long-term
consequences for mental and physical health [1-4]. In addi-
tion to the association of ACEs with health issues, such as
cardiovascular diseases and premature death [1, 4], there is
also an association with mental disorders, such as mood,
anxiety, schizophrenia, impulse control and substance use
disorders [5-9]. Patients with histories of ACEs seek care
more often, make high use of healthcare services, and have
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poor quality of life [10]. In a report from 2016, the World
Health Organization (WHO) stated that it is a challeng-
ing task to study the scope of childhood maltreatment [11]
because the prevalence of childhood maltreatment varies for
different countries and numbers are often underestimated
[11]. Variations in reported numbers might be explained
by variations in the type of ACE studied, variations in the
characteristics of the sample studied, or variations in the
definition of ACEs. For example, the prevalence of reported
child sexual abuse varied from 7 to 36% for women and 3
to 29% for men in one report [12]. However, the WHO con-
cluded that at least 12% of children were sexually abused
in 2015 [13]. The same report stated that 25% of all adults
reported physical abuse in childhood [13]. In 2009, Gilbert
et al. reported a prevalence of 4 to 16% for physical abuse
and around 10% for neglect of children in high-income coun-
tries [14].

The WHO defines childhood maltreatment as “the abuse
and neglect of people under 18 years of age” [11]. “It
includes all forms of physical and/or emotional ill-treatment,
sexual abuse, neglect or negligent treatment or commercial
or other exploitation, resulting in actual or potential harm
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to the child’s health, survival, development or dignity in the
context of a relationship of responsibility, trust or power”
[11]. The adverse childhood experiences (ACEs) study by
Felitti and Anda were the first study that defined ACEs in
more detail [1, 15]. ACE scores were assessed using (com-
bined) questionnaires that followed the WHO’s definition
of childhood maltreatment [11], and household dysfunction
was added as another form of maltreatment. Later studies
on ACEs used assessment methods from the original ACE
study [16], which assessed five types of interpersonal vio-
lence/childhood maltreatment: (a) sexual abuse; (b) physical
abuse; (c) emotional abuse (also referred to as psychologi-
cal abuse); (d) neglect and (e) household dysfunction [1].
Neglect can be divided into (d-1) physical neglect and (d-2)
emotional neglect (see definitions in Table 1).

The ACE study found that 52% of those assessed had
experienced at least one individual ACE and 27% had expe-
rienced two or more ACEs [1]. This shows the complex-
ity and interactive character of ACE. More recent research
has focused on the specific areas of the different individual
ACEs. For example, sexually abused girls had more learn-
ing problems, more symptoms of depression and anxiety
and lower self-esteem than those who had not been sexually
abused [17]. In another study, women with a history of sex-
ual abuse had a higher risk of a very broad spectrum of psy-
chopathology, such as major depression, anxiety, and alcohol
and drug dependence [18]. Physical abuse in childhood has
been associated with increased frequency of depression,
anxiety, anger, physical symptoms and a number of medical
diagnoses, decades after the abuse [19]. Emotional neglect
has been related to depression, dysthymia and social phobia,
with the likelihood of developing more than one lifetime
affective disorder [20]. Neglect is the least studied type of
trauma [14].

Again, other studies focused only on the sum of the indi-
vidual ACEs [21-23]. It was found that individuals with

Table 1 Definitions of adverse childhood experience (ACE) types

a high sum of individual ACEs were at increased risk for
sexual risk taking behavior, mental ill health, and problem-
atic alcohol use [21-23]. This risk was even stronger for
problematic drug use and interpersonal and self-directed
violence [21-23].

Previous studies on ACEs have limitations. First, they
tend to focus mainly on only one individual ACE [17-19].
Without measuring a broad range of ACEs, any long-term
influence might be wrongly attributed to an individual type
of abuse, neglect or household dysfunction. Second, the
questionnaires were often based on retrospective reporting
[1, 3, 15, 24]. Retrospective reports are vulnerable to recall
bias [25]. While the ACE study did focus on the whole range
of ACEs, the study population had presented for preventive
health evaluations and were given questionnaires relating to
retrospectively remembered ACE [1, 15, 26]. Thirdly, the
early literature shows a dose—response relationship between
an increase in the number of ACEs and poorer adult mental
health [3, 15, 21, 24]. With only the number of ACEs, the
ACE:s interaction are not exposed.

Aims

This study is part of a more comprehensive research project.
The overall aim of the project is to assess ACEs in associa-
tion with adult mental health. The aims of this study are:

e to assess the prevalence of ACEs and their co-occurrence
measured at the time of adolescence in a large population
sample. ACEs will be operationally defined in the Young
Nord-Trgndelag Health 3 questionnaire.

e to add to the collective understanding of the prevalence
and co-occurrence of ACEs, measured as the accumula-
tion of ACEs and an overlap analysis of the three sub-
types of ACE at the time of adolescence.

Type of ACE Definition

Sexual abuse

Defined by the occurrence of sexual touching or fondling, attempted intercourse, or actual intercourse by any adult or

other person when the child did not want the act to occur or was too young to understand what was happening

Physical abuse

Defined by the occurrence of a parent or other adult who pushed, grabbed, shoved, slapped, or hit the child; or hit the

child so hard it left marks or bruises, or caused an injury

Emotional abuse

Defined by the occurrence of a parent or other adult who swore at, insulted, or said hurtful things to the child; or threat-

ened to hit or throw something at the child (but did not do it); or acted in any other way that made the child afraid he/

she would be physically hurt or injured

Physical neglect
school supplies, food, or medical treatment

Emotional neglect

Defined as the child being left unsupervised when too young to care for themselves or going without needed clothing,

Defined as the child not feeling part of a close-knit family or there being no one in the child’s family of origin who

made the child feel special, wanted the child to succeed, believed in the child, or provided strength and support

Household dysfunction Defined by the presence of life stressors, such as parental divorce, drug use by parents, psychiatric problems of parents,

financial problems
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Methods
Study population

The county of Nord-Trgndelag in Norway has 135,000
inhabitants. All the inhabitants were invited to join a large
population study: the HUNT study. The purpose of the
HUNT study was to gather information on a wide variety
of conditions and lifestyle factors. Data and samples were
obtained in three waves of data gathering: 1984-1986,
1995-1997 and 2006-2008. A new wave of data gather-
ing has recently been started.

The epidemiological study of adolescents in the region
was named Young HUNT. The third wave of this study (the
Young HUNT 3 study) was conducted between 2006 and
2008; 10,464 adolescents were invited to participate [27].

In the Young HUNT 3 study, during a school hour, the
students completed a self-administered questionnaire that
contained over 100 health- and lifestyle-related questions,
including items on exposure to traumatic events, loneli-
ness, psychological distress, and family cohesion. In total,
8199 adolescents (78%) filled in the questionnaires: 4129
girls (50.4%) and 4070 (49.6%) boys. The mean age was
15.91 (SD 0.03) years for the girls and 15.85 (SD 0.03)
years for the boys.

The study was approved by the Norwegian Research
Committee for Medical and Health Research Ethics (REK
2016/1877). Inclusion was based on written consent from
participants aged 16 years and older and from parents for
those under 16 years, in accordance with Norwegian law.

Definition of adverse childhood experiences (ACEs)

The operationalization of ACEs was done by consensus of
a group of experts in the HUNT material. These experts
followed the outlines given in the ACE study by Felitti
et al. [1], using the corresponding items in the question-
naire in the Young HUNT 3 study. To form an operational
definition of household dysfunction, Young HUNT 3 par-
ticipants were linked to their parents, who had participated
in the HUNT 3 study, through a national family register
code from Statistics Norway (SSB). See Fig. 1.

Co-occurrence of the ACEs

Co-occurrence was measured in two different ways. First,
as the accumulation of individual ACEs and the accumu-
lation of ACEs within a subtype. Second, as the overlap
between the three sub-types of ACE, visualized using a
Venn diagram.

Statistics

The ACEs were operationalized by combining the dichoto-
mized variables, in a similar fashion to that of Fellitti et al.
[1]. The prevalence of the individual operational ACEs and
the total scores for abuse, neglect and household dysfunction
were calculated to account for potential cumulative effects.
We used SPSS version 23.0 software for the descriptive
analyses.

Results

In total, 88% of the adolescents lived together with their
parents and 68% had siblings. The distribution of living in
rural or urban situations was 72% versus 28%.

Prevalence of ACEs

Figure 2 gives an overview of the operational definitions of
the ACEs.

Of the entire sample (N=_8199), household dysfunction
had the highest percentage of positive responses (N =5048,
61.6%). Of household dysfunction, parental divorce was
most prevalent (N=2421, 29.5% of the entire sample), fol-
lowed by having witnessed violence (N=1810, 22.1%),
parental mental problems (N= 1299, 18.8%), economic dif-
ficulties (N=1271, 15.5%), and parental substance abuse
(N=618, 7.5%). More parental substance abuse and parental
divorce were seen for girls and more witnessed violence for
boys. Abuse in some form was reported by 1496 (18.2%)
adolescents. Of abuse, physical abuse was most prevalent
(N=1177, 14.7%), followed by sexual abuse (N=430, 5.2%)
and emotional abuse (N =230, 2.8%). Girls reported signifi-
cantly higher levels of emotional and sexual abuse and boys,
significantly higher physical abuse. Neglect was reported by
581 (7.1%) adolescents: 126 reported emotional neglect and
471 reported physical neglect. Girls reported significantly
more emotional neglect than boys.

Co-occurrence of the ACEs

The Venn diagram in Fig. 3 shows the overlap of reports of
the three sub-types of ACE. Of the 8199 adolescents who
completed the questionnaire, 65.8% had experienced at least
one subtype of ACE and 28% of these had experienced two
or more sub-types of ACE (Fig. 3). Of those who had experi-
enced at least one subtype of ACE (N=5398), 4% had expe-
rienced all three sub-types. The biggest overlaps between
the sub-types of ACE were seen for neglect and abuse.
For example, of the adolescents who experienced neglect,
104 experienced only neglect, while 477 also experienced
another of the subtype of ACEs.
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Operational definitions of ACE
Type of ACE | Young HUNT 3 study questions Type of ACE is present Type of ACE is not present
Sexual Have any of the following things happened to you?
Abuse v' been put in sexually uncomfortable/abusive situations by an adult OR Yes, last year/in my life No
v’ been put in sexually uncomfortable/abusive situations by someone about
your age.
Physical Have any of the following things happened to you?
Abuse v" Have you been violently hurt? OR Yes, last year/in my life No
v Have you been threatened or physically harassed by fellow students?
Emotional v Has there been much arguing in your family? AND Yes, past month/previously No
Abuse v’ I feel comfortable with my family AND (totally) disagree Average, (totally) agree
v I certainly feel useless at times (totally) agree Average, (totally) disagree
Emotional v How good is your relationship with you immediate family? AND Not so good, bad (Very) good
Neglect v" In my family we support each other AND (totally) disagree Average, (totally) agree
v" Do you often feel lonely? (very) often Sometimes, seldom, never
Physical v" Do you use alcohol/have you been intoxicated? AND Yes...times No never
Neglect v' Outside school hours: How many hours a week do you play sports or
exercise in your free time so much that you get out of breath or sweat? <% hour >3 hour
AND
v How often do you usually eat meals? < 1 meal a day > 2 meals a day
Parental v Alcohol consumption of parent(s), 2 CAGE questionnaires answered Yes No
substance positively*
abuse
Parental Yes No
mental illness v" Have you had or do you have any of the following: mental health
problems you sought help for?*
Divorced Yes No
parents v Are your parents separated or divorced, or have they lived separately for
more than one year?
Economic Worse financial situation About the same as others/
difficulties v" How well off do you think your family is compared to most others? better financial situation
Witnessed Yes, last year/ in my life No
violence v" Have you seen others being violently hurt

Fig.1 Overview of the questions from the Young Helse Nord-Trgn-
delag (HUNT) study questionnaire to obtain operational definitions of
adverse childhood experiences (ACEs) * Questions for parents of the

Table 2 shows the accumulation sores for the sub-types of
ACEs as well as the accumulation scores for the individual
ACEs. Of those who had experienced abuse (N=1496), 283
(19%) had experienced two sub-types and 29 (1.9%) had expe-
rienced all three. Sixteen (2.8%) adolescents experienced more
than one subtype of neglect.

For household dysfunction, 3219 (63.8%) adolescents had
experienced one subtype, 1350 (26.7%) had experienced two
sub-types, and 479 (9.5%) had experienced three or more
sub-types.

The average accumulation score for ACE, calculated from
the total of all individual ACEs, was 1.8. Of those who had
experienced ACE (N=5398), around 50% of the adolescents
had experienced at least one type of individual ACE, almost
30% two, and 20% three or more individual ACEs.

@ Springer

Young HUNT 3 study adolescents who had participated in the HUNT
3 study

Discussion

Our results show that in a non-clinical population study of
adolescents aged 13—19 years, the prevalence of ACEs was
high, and the ACEs often occurred together. In our sample,
65.8% of the participants (N =5398) had experienced at
least one subtype of ACE, and 28% (1514) of those had
experienced more than one subtype. Household dysfunc-
tion was the most prevalent subtype of ACE. Abuse and
neglect had the biggest overlaps with the other sub-types
of ACEs.

This high prevalence of ACEs is in line with earlier
retrospective studies in adults, which found that over
50% had been exposed to at least one individual ACE
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Hunt population - N=8199 - Age: 15,88

4070 boys (age:15,85 m: (SD 0,03))
4129 girls (age: 15,91 m: (SD 0,03))

|

Operationalized ACE

Abuse Neglect Household
N=1496 N=581 dysfunction
18,2% 7,1% N=5048
61,6%
Comfortable with family Bad relationship to one of parents:
N=437 N=1182
. + Parent substance abuse
Emotional Much argument within family: Emotional Support in family: CAG;E g; 618
abuse N=3133 neglect N=500 4
N=230 . r N=126 + D
2,8% Uselessness: 1,5% Often feel lonely: Parental mental problems
N=2535 N=735 Total N=1299
@ 15,8%
Been violent hurt: @ . @
Physical N-789 Parental divorce
abuse or N;Z:;I
. I
N=1177, Violent students: .
14,7% N=628 Use alcohol: @
@ N=4203 Economic difficulties
- * N=1271
Adult sexual uncomfortable situation: Physical Sports in free hours, less than % hour: 15,5%
Sexual N=220 - neglect N=1055 (or)
abuse N=471 + N . iol
N=430 Same age_sexlllal uncomfortable 5.7% <1 meal a day: Wltne:‘slnlgsz‘l]o ence
52% situation: N=319 ! N=529 -
'y 22,1%

Fig.2 Operational definitions of adverse childhood experiences
(ACEs). The prevalence is given as the number of adolescents
responding positively (N) and also as a percentage of the total num-
ber of evaluable adolescents in the Young HUNT 3 study (N=8199;
10,464 were invited) The significant higher ACEs for girls are emo-

Fig.3 Venn diagram show-

ing overlap between the three
sub-types of adverse childhood
experience (ACE). Results are
given as the number of adoles-
cents responding positively and
as percentages of the number
of adolescents in the Young
HUNT 3 study who had expe-
rienced at least one of the three
sub-types of ACE, N=5398

Total household dysfunction
N=5048, 93%

and around 30% had been exposed to two or more indi-
vidual ACEs [1, 3, 24]. A study by McLaughlin et al. also
assessed 13- to 17-year-olds [7]. They defined childhood
adversities as parental loss, maltreatment, parental mal-
adjustment and economic adversity, and found that 58.3%

N= 3562, 66%

tional and sexual abuse, emotional neglect, parental substance use,
and parental divorce. The significant higher ACEs for boys are physi-
cal abuse and witnessing violence. m mean, SD standard deviation, y
years. * Questions for parents of the Young HUNT 3 study adoles-
cents, who had participated in the HUNT 3 study

Total abuse
N=1496, 27.7%

04, 2%

\« Total neglect

N=581, 10.8%

N=236, 4.4%

of the participants had experienced at least one individual
childhood adversity and 59.7% of these had experienced
multiple types.

The exposure rates for abuse and neglect in our study
are in the lower range of those in earlier studies of adults
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Table 2 Overview of the accumulation sores for the sub-types of ACEs and the accumulation scores for the individual ACEs

(Sub)types 1 2 3 4 5 >6
Abuse N=1496 1184 (79.1%) 283 (19.0%) 29 (1.9%)

Neglect N=581 565 (97.2%) 16 (2.8%)

Household dysfunction N=5048 3219 (63.8%) 1350 (26.7%) 420 (8.3%) 55 (1.1%) 4(0.1%)

Accumulation of individual ACEs 2771 (51.3%) 1460 (27.0%) 705 (13.1%) 314 (5.8%) 103 (1.9%) 49 (0.9%)

SE=1,8 N=5398

Percentages were calculated from the total number of adolescents (N) who had experienced that type of ACE

[1, 14, 15, 28, 29]. As mentioned, most of those studies
of ACEs were carried out retrospectively [1, 3, 15, 24, 26]
and included other notions/reflections on the questions than
those for the children aged 13-19 years in our study.

The questionnaire in our study sourced data that covered
all but two of the household dysfunction events defined in
the ACE study [1]. The adolescents in the Young HUNT
study were not asked if their mothers were treated violently
or about incarcerated household members. The Young
HUNT questionnaire did enquire whether the adolescent
had ‘witnessed violence’, including outside the family. We
also expanded the household dysfunction individual ACEs
by adding parental divorce and economic difficulties. Sub-
sequently, we found a higher prevalence rate for household
dysfunction in general than found in the ACE study [1] but
in line with McLaughlin’s study [7] and the expanded ACE
study [15]. In contrast, the prevalence of witnessed violence
in Philadelphia, retrospectively assessed in the same way as
in our study, was twice as high [29].

That ACEs interact with other ACEs is not a new concept
[1, 21]. The “ACE score”, the sum of ACEs, has received
comments on its simplicity and research is encouraged to
focus also on the concept of timing, chronicity and duration,
especially in relations to for example relative risks, where
ACE scores were associated to health outcomes. [30-32].
Our aim was to investigate co-occurrence, not to make any
claims about the severity of any given ACE itself. In this
study, however, we not only assessed individual ACE accu-
mulation scores, we also assessed the ACE accumulation
scores for each of the sub-types of ACE separately and pro-
vided an overview of the overlap relationships. Our study
showed overlap between both the individual ACEs and the
three sub-types of ACE, with especially high overlap for
neglect and abuse.

Strengths and limitations

An important strength of this study is that the Young HUNT
3 study was a population study, meaning that the sample
was big enough to investigate and compare the individual
ACEs as well as ACEs as a whole. Earlier research has
mostly focused on individual ACEs [17-19]. In contrast to
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earlier retrospective research, this study took into account
the overlap and accumulation scores of ACEs at the age of
13-19 years [5, 6, 15, 20]. It is intended that prospective
research on ACEs in association with other mental health
problems will be pursued in this population. The Young
HUNT 3 study will then be the largest prospective, popu-
lation-based, cross-sectional Scandinavian study focusing
on ACEs [33]. Because of the used population, the results
of this study can be generalized in western world countries
as Norway.

An important limitation of the Young HUNT 3 study is
that the questionnaires were completed at school, with the
inherent difficulties associated with attendance at school
which can affect ACE scores, as adolescents who have
experienced ACE’s are often more likely to be absent from
school. However, 78% of all eligible school children partici-
pated in our study.

The Young HUNT 3 study is a population-based study
with a broad approach to mental and physical health that
has considered questions on a wide scale of topics. ACEs
were therefore not defined with the childhood trauma ques-
tionnaire but were operationalized afterward. In this con-
text, physical neglect should be mentioned. Neglect was the
most challenging ACE to operationalize. Focus with this
operationalization was to capture the definition of neglect,
the adolescents not being met in their essential needs, as a
whole.

However, it should be borne in mind that previous stud-
ies using HUNT data have successfully given operational
definitions to depression, anxiety and interpersonal problems
[34, 35].

Conclusion

This study shows that the prevalence of ACEs is high with
serious interaction, already in adolescence. Especially
neglect and abuse show substantial overlap. If ACEs are
assessed separately, there is a possibility of obtaining the
wrong impression, and feedback to clinical practice about
the effects of that ACE could be misleading. This study
provides an opportunity to assess those with ACEs, the
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co-occurrence of ACEs and make correlations with their
outcomes later in life.
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