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to single and multiple health risk
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Abstract

Background: Adverse childhood experiences (ACEs) have been shown to be linked to health risk behaviours
(HRBs). This study aims to identify risk factors for ACEs and to examine the associations between ACEs and single
and multiple HRBs in a sample of university students in Germany.

Methods: An online-based cross-sectional study was conducted among public university students (N = 1466). The
widely applied ACE questionnaire was used and extended to operationalise 13 categories of childhood adversity.
First, variables for each type of ACE and HRB were dichotomised (single ACEs and single HRBs), and then used for
cumulative scores (multiple ACEs and multiple HRBs). Frequencies were assessed, and (multinomial) logistic regression
analyses were performed.

Results: Prevalence rates of ACEs ranged from 3.9 to 34.0%, depending on the type of childhood adversity.
Sociodemographic risk and protective factors for single/multiple ACEs varied strongly depending on the outcome.
In particular, a high family socioeconomic status seemed to be a consistent protective factor for most ACEs. After
adjusting for sociodemographic characteristics, both single and multiple HRBs were associated with single events of
ACEs. Moreover, dose-response relationships between multiple ACEs and various single and multiple HRBs were found.

Conclusions: The study provides strong evidence that ACEs are associated with HRBs. The number of ACEs may play a
role in single or multiple HRBs. Reducing the number of ACEs could thus decrease HRBs, which account for many of
the leading causes of morbidity and death. The findings highlight the importance of trauma-informed health
interventions designed to prevent the occurrence of ACEs, and build capacity among children and adults.

Keywords: Adverse childhood experiences, Child maltreatment, Violence, Risky behaviours, Stress-related trauma,
Health, Life course approach, Germany

Background
Adverse childhood experiences (ACEs) are traumatic
and stress-related events during childhood, such as sex-
ual abuse or growing up with a substance-abusive house-
hold member. ACEs not only cause immediate health
hazards, but also affect health across the lifespan [1].
Strong empirical evidence exists suggesting that ex-

posure to high numbers of ACEs increases the risk of

many of the leading causes of death [2] and can reduce
life expectancy by almost 20 years [3]. ACEs can cause
direct health consequences, such as somatic and psy-
chosomatic disorders, cognitive-emotional reactions [4]
or even death [5]. Moreover, ACEs can also have a
negative impact throughout the entire life course by af-
fecting the individual’s physical health [6–8] and mental
health [9–11]. Moreover, it has been found that experien-
cing trauma during childhood can be linked to various
health risk behaviours (HRBs) later in life [12]. Overall,
there seems to be strong evidence to indicate that exposure
to ACEs can lead to risky alcohol consumption [13–15],
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smoking [6, 15, 16], illicit drug use [15, 17, 18], sexual risk
behaviours [19–21], and suicidal behaviour [21, 22]. Since
exposure to ACEs is rarely found to occur in isolation
[23, 24], it is essential to understand that children ex-
periencing multiple types of maltreatment have a greater
vulnerability [25].
The occurrence of ACEs is the product of a complex

interplay between multiple risk and protective factors.
Following an ecological perspective [26], these key fac-
tors can appear at an individual level, in social relation-
ships, in a community context, and in a societal layer
increasing the risk of ACEs [27]. In addition to these ad-
verse effects, protective factors (e.g., support from a
trusted adult) can mitigate the risk of ACEs [28].
Since the initial ACE study in 1998 [1], health profes-

sionals around the world have started exploring the
prevalence of ACEs. Stoltenborgh et al. [29] estimated
that 22.6% of children and adolescents around the world
were physically abused, and 36.3% emotionally abused,
16.3% were physically neglected, 18.4% were emotionally
neglected, and 18% of the females – compared to 13.4%
of the males – reported that they had experienced sexual
abuse. In Europe, the prevalence of physical abuse dur-
ing childhood is thought to be as high as 22.9%, with a
prevalence of emotional abuse of 29.1%, while 13.4% of
female and 5.7% of male Europeans report having expe-
rienced sexual abuse [30]. Bellis et al. [31] reported
overall prevalence rates from eight Eastern European
countries for physical abuse (18.6%), alcoholism in a
member of the household (16.4%), domestic violence
towards the mother (14.6%), parental separation or di-
vorce (14.1%), emotional neglect (11.8%), a depressed
or suicidal member of the household (10.0%), emotional
abuse (8.0%), sexual abuse (7.5%), an incarcerated
household member (5.3%), and drug abuse by a mem-
ber of the household (2.6%).
Although extensive research has been conducted in

Germany to investigate the prevalence rates and po-
tentially harmful effects of specific subtypes of ACEs
(e.g., physical abuse), more research is needed on the
broader concept of ACEs and their influence. No single
study was found which assessed the prevalence rates of
self-reported ACEs in a German non-patient sample. In
fact, previous studies in Germany used clinical samples
[32–34]. However, a few studies estimating self-reported
prevalence rates of child maltreatment within the German
population exist [35–40]. But, compared to ACE studies,
such child maltreatment studies only cover a few cate-
gories of the ACE concept (physical/emotional/sexual
abuse and physical/emotional neglect) [41], and there-
fore do not account for other forms of ACE – such as
growing up with a depressive household member or be-
ing bullied. According to these investigations on child
maltreatment, it can be assumed that prevalence rates

range from 4.4% [36] to 74.9% [40] for physical abuse,
3.5% [36] to 11.9% [35] for emotional abuse, 14.6% [36]
to 48.4% [37] for physical neglect, 11.8% [36] to 40.7%
[35] for emotional neglect, and 3.2% [36] to 12.8% [40]
for sexual abuse.
This study was conducted in order to close this re-

search gap by estimating prevalence rates for ACEs and
determining associations between sociodemographic char-
acteristics and ACEs as well as ACEs and HRBs among
public university students in Germany. The research ques-
tions were:

1) How high are the prevalence rates for ACEs during
the first 18 years of life among public university
students in Germany?

2) How are sociodemographic factors and single/
multiple ACEs associated?

3) How are single/multiple ACEs and single/multiple
HRBs associated after controlling for
sociodemographic factors?

Methods
Study design and participants
A cross-sectional study among public university students
was conducted across German public universities from
May to June 2017 using the web-based survey tool “EFS
Survey”. From a list of all 728 faculties located in public
universities in Germany, 176 were randomly chosen and
requested to participate. All faculties had an equal
chance of being included in the sample. This procedure
was used to reduce the risk of sampling bias. Unfortu-
nately, 80 faculties (45.5%) did not reply at all, 72
(40.9%) refused to participate (no mailing list in exist-
ence, no access to mailing list, no interest in research,
overload of requests, etc.), and only 24 (13.6%) agreed to
support the study. Then, the participating faculties dis-
tributed the invitations to the online survey to their stu-
dents via mailing lists. Where a mailing list was not
available, other media channels were used to distribute
the link to the students of the respective faculty (e.g.,
closed Facebook groups). Students were informed about
the context, the methodology, the possibility to with-
draw participation with no adverse consequences, the
anonymous and voluntary nature of the study, as well as
the potential risks of emotional distress. Participants
gave their informed consent by clicking on a button be-
fore proceeding with the survey. Upon completion, par-
ticipants were provided with related links and could
therefore retrieve further information or seek help if ne-
cessary. The study was approved by the Ethics Committee
of Bielefeld University.
The link to the online questionnaire was opened 2496

times. Since many closed the online questionnaire im-
mediately after opening the first page, the initial data set
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consisted of 1833 cases. In order to include only those
cases that provided sufficient information for further
analysis, participants with 15 or more missing values on
ACE variables (n = 298), and participants with 7 or more
missing values on HRBs items (n = 34), were excluded from
the sample. For the purpose of reliable gender-related ana-
lyses, cases where sex was not indicated (n = 16), or where
the respondents indicated a gender other than male or fe-
male (n = 8), were eliminated from the dataset. Finally, to
ensure that only students were in the sample, participants
who did not answer the item about their age and partici-
pants older than 29 who did not indicate their university of
study were excluded (n = 11). The net sample consisted of
1466 university students.
Unfortunately, response rates could not be calculated

due to a lack of information about the total number of
students who had received the invitation. Compared to
all German students enrolled at public universities [42],
females were overrepresented in this sample (80.3%).
The mean age of participants was 24.1 years (SD = 4.5),
and the respondents’ parents were slightly older than the
mean age for the entire German population [43]. Most
respondents reported having a non-immigrant back-
ground (84.8%), which is more than that estimated for
the overall German population [44]. Two thirds of the
participants (66.6%) answered that at least one of their
parents had a university degree. According to respon-
dents, their families’ socio-economic status (SES) in-
creased continuously during their childhood. In total,
the SES of the sample was 1.98 (SD = 0.8) over all three
time points. Table 1 shows the demographic characteris-
tics of the sample.

Measures
Sociodemographic and economic factors
Participants were asked about their sex, age, parents’
birthplaces, and parents’ level of education. Age of par-
ents was calculated by averaging the age of both parents.
The household’s SES during the participant’s childhood
was assessed using the SC Childhood Interview measure
[45]. Participants completed questions relating to three
potential wealth indicators. The method described by
John-Henderson et al. [46] was modified so that each in-
dicator was measured for the ages of 5, 10 and 15 years.
A sum score was calculated for each point in time (range
0–3). These scores were then averaged into a total score
across all three points in time during childhood.

Adverse childhood experiences
Thirteen types of ACEs were assessed by adopting the Ad-
verse Childhood Experiences International Questionnaire
(ACE-IQ) [47]. Two additional ACE categories (serious fi-
nancial problems; caregiver’s absence) were taken from an
extended and validated ACE-IQ [48]. It should be noted

that, in order to avoid inferential statistical analysis
using low variances with predictor variables, physical
fighting and violence in the community were combined
(=peer violence) and death of a caregiver was pooled
with parental absence (=absence/death of a caregiver).
As can be seen in Table 1, this resulted in a total number
of 13 ACEs. As an example of how ACEs were operationa-
lised, physical abuse was assessed by asking participants
two questions:

(1) During the first 18 years of your life how often did a
parent, guardian or household member punch, kick
or beat you? (never; once; a few times; many times).

(2) During the first 18 years of your life how often did a
parent, guardian or household member hit you with
an object? (never; once; a few times; many times).

The Appendix shows the wording (translated from the
German), response scales and responses to all items asses-
sing ACEs (see Additional file 1). In order to decrease
socially desirable response behaviour, participants were
allowed to skip sensitive questions. Those who indicated
that they could not or did not want to give an answer were
treated as missing values. Variables were dichotomised ac-
cording to the coding manual for the frequency version
provided by the World Health Organisation (WHO) [47].
As a result, a person was regarded as being exposed to a
given traumatic event during childhood if at least one
question relating to each type of ACE was marked as posi-
tive. Moreover, a cumulative ACE score was calculated by
summing all ACEs (range: 0–13).

Health risk behaviours
Consumption of alcohol was measured using the brief
version of the Alcohol Use Disorders Identification Test
(AUDIT-C) [49]. The AUDIT-C includes three questions
on drinking habits using ordinal response options. As
suggested by the Robert Koch Institute (RKI) [50], a sum
score was calculated using these three questions, where
each scored 0–4 points (total range 0–12). Following
recommendations by DeMartini and Carey [51], relatively
high cut-off points were selected to divide the sample into
risky or non-risky college drinkers (females: ≥5 points;
males: ≥7 points). In order to quantify smoking habits,
a single item was taken from the DEGS study [52]: Do
you currently smoke – even just occasionally? (yes, every
day; yes, occasionally; no, not anymore; never smoked).
Empirical evidence suggests that even occasional smoking
can be clearly harmful [53]. However, tests in the statistical
analyses revealed that a fairly stringent binary coding (daily
smokers vs. occasional/former/non-smokers) resulted in
the most robust models and was therefore chosen. Similar
to the question on smoking habits [52], the question on
drug abuse was: Do you currently take illegal drugs – even
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Table 1 Sociodemographic characteristics, prevalence rates of adverse childhood experiences (ACEs) and health risk behaviours
(HRBs) of a sample of 1466 university students

Characteristics Total
(N = 1466)

Females
(n = 1183)

Males
(n = 283)

na %b na %b na %b pc

Individual age (mean, SD) 24.09 (4.49) – 24.03 (4.51) – 24.37 (4.42) – 0.309

Parental age (mean, SD) 55.31 (6.26) – 55.25 (6.27) – 55.56 (6.22) – 0.846

Migration background 0.025

Non-migration background 1240 84.8 1010 86.9 230 82.7

Migration background 199 15.2 151 13.1 48 17.3

Parental education 0.630

Non-college degree 478 33.4 383 32.8 95 34.0

College degree 972 66.6 787 67.2 185 66.0

Family socioeconomic status

5 years (mean, SD) 1.60 (1.01) – 1.59 (0.10) – 1.63 (1.04) – 0.252

10 years (mean, SD) 2.04 (0.94) – 2.05 (0.93) – 2.01 (0.96) – 0.594

15 years (mean, SD) 2.30 (0.83) – 2.30 (0.83) – 2.28 (0.84) – 0.583

Total (mean, SD) 1.98 (0.80) – 1.98 (0.79) – 1.97 (0.80) – 0.457

ACEs

Physical abuse 62 3.9 53 4.6 9 3.2 0.189

Emotional abuse 300 19.6 251 21.7 49 17.7 0.060

Physical neglect 64 4.6 50 4.3 14 5.0 0.531

Emotional neglect 266 19.1 209 17.8 57 20.4 0.200

Sexual abuse 215 12.3 191 16.4 24 8.5 < 0.001

Substance abuse by a household member 184 12.5 150 12.9 34 12.2 0.719

Mental illness of a household member 453 32.1 366 32.1 87 32.2 0.967

Domestic violence 473 34.0 375 32.5 98 35.4 0.248

Parental separation/divorce 408 28.1 329 27.9 79 28.3 0.866

Absence/ death of caregiver 262 18.5 208 17.7 54 19.3 0.426

Financial problems 150 9.8 125 10.7 25 8.0 0.273

Bullying 251 20.8 178 15.2 73 26.0 < 0.001

Peer Violence 49 5.5 25 2.1 24 8.6 < 0.001

Multiple ACEs 0.387

None 412 27.9 334 28.2 78 27.5

1 ACE 348 22.9 287 24.3 61 21.5

2 ACEs 216 15.7 167 14.1 49 17.3

3 ACEs 135 9.0 111 9.4 24 8.5

4+ ACEs 355 24.6 284 24.0 71 25.1

HRBs

Risky drinking 299 18.9 252 21.3 47 16.6 0.023

Smoking daily 153 11.2 118 10.0 35 12.4 0.160

Drug abuse 206 17.9 141 12.2 65 23.4 < 0.001

Early sexual intercourse 279 17.5 240 21.0 39 14.3 0.001

Multiple sexual partners 63 5.3 49 4.7 14 5.8 0.376

Suicidality 138 11.4 101 8.9 37 13.8 0.004
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just occasionally? Due to the generally lower prevalence
rates of drug vs. tobacco use [54, 55], participants were
dichotomised as daily or occasional drug users vs. former
drug users and non-users. Data on the participants’ early
sexual behaviour was obtained by asking: How old were you
when you first had consenting sexual intercourse? (younger
than 13 years; 13 years; 14 years; 15 years; 16 years;
17 years; 18 years or older; and no sexual intercourse yet). A
binary coding was performed (< 16 years vs. ≥16 years or
more, or no sexual intercourse). In order to assess risky
sexual behaviour, participants were asked how many sexual
partners they had had over the past 12 months. A fre-
quently used cut-off of four or more sexual partners vs.
fewer than four was applied to dichotomise the variable
[56–58]. Considering suicide during the past 12 months
was used as a proxy for suicidal behaviour (During the past
12 months, did you ever consider attempting suicide?) [59].
Again, a cumulative score for HRBs was calculated by sum-
ming up all HRBs (range: 0–6).

Pre-test
Between January and March 2017, the initial questionnaire
was evaluated by first conducting cognitive interviews
(n = 8), and then performing a quantitative pre-test
among 146 university students from the School of Pub-
lic Health, Bielefeld University. Changes (e.g., providing
a definition of humiliation for the items on emotional
abuse) were made as suggested by the participants. Since
the second phase only brought up minor modifications to
the questionnaire, it was possible to pool the pre-test and
the main study sample to increase the power of the net
sample.

Data analysis
Data management and analysis were carried out using
IBM SPSS Statistics 22. A post-stratification weighting

factor, taking into account the unbalanced gender ratio
(unweighted: 80.7% females; 19.3% males; weighted:
48.5% females; 51.5% males), was calculated using data
retrieved from the Federal Statistical Office [42]. The
weighting variable was applied in descriptive, bivariate,
and multivariate analysis. Non-weighted results are only
displayed for absolute numbers. Frequency runs for the
total sample and stratified by gender were explored to
gather descriptive data on sociodemographic character-
istics and prevalence rates among the participants. Sig-
nificance levels were set at the 5% alpha level using
two-sided t-tests for independent samples for continu-
ous variables, and two-sided Pearson’s Chi-square tests
of independence for categorical variables. Before ex-
ploring potential associations between the variables of
interest, statistical models were tested for multicolli-
nearity. The variance inflation factor (VIF) revealed no
evidence of multicollinearity (VIF < 2.00). Next, (multi-
nomial) logistic regression analyses were conducted to
identify the degree of association between the independent
and the binary (or ordinal) dependent variables.

Results
Prevalence rates
Altogether, 73.8% of the participants were positively
marked for any of the 13 ACEs. As presented in Table 1,
ACE prevalence rates ranged from 3.9% (physical
abuse) to 34.0% (exposure to domestic violence). The
cumulative ACE score shows that 22.9% (n = 348) of
the students had experienced one ACE, 15.7% (n = 216)
two ACEs, 9.0% (n = 135) three ACEs, and 24.6% (n =
355) four or more ACEs. Significant gender-related differ-
ences (p < 0.001) were found for sexual abuse (females
16.4%, males 8.5%), bullying (females: 15.2%, males:
26.0%), and peer violence (females 2.1%, males 8.6%).

Table 1 Sociodemographic characteristics, prevalence rates of adverse childhood experiences (ACEs) and health risk behaviours
(HRBs) of a sample of 1466 university students (Continued)

Characteristics Total
(N = 1466)

Females
(n = 1183)

Males
(n = 283)

na %b na %b na %b pc

Multiple HRBs 0.200

None 755 49.7 622 52.6 133 47.0

1 HRB 418 29.7 329 27.8 89 31.5

2 HRBs 190 13.4 150 12.7 40 14.1

3+ HRBs 103 7.2 82 6.9 21 7.4

Note: Parental age: The parents’ age was calculated by averaging the age of both parents; migration background: non-migration background = both parents born
in Germany, migration background = one or both parents born outside of German; parental education: non-college degree = neither parent has a college degree,
college degree = one or both parents with college degree; family’s socioeconomic status (SES): retrospective, self-reported socioeconomic status of the family
according to household possessions at the age of 5 years, 10 years, and 15 years
aResults on absolute frequencies (n) are unweighted
bResults on relative frequencies (%) are weighted
cp-value (two-sided) based on Pearson’s χ2 test
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Risk factors for adverse childhood experiences
The results in Table 2 show a range of 2.6–17.4% for ex-
plained variances of the statistical models. All predictor
variables had a significant influence in at least one model.
However, some variables were more relevant for explain-
ing and predicting ACEs than others; for example, a
higher SES had a significant (p < 0.05) protective effect
against the occurrence of 12 of the 13 ACEs, while age
was found to have a small but significant impact on the
occurrence of emotional neglect and parental separation
or divorce. Significant ORs showed a range across the 13
dependent variables of 0.37 (95% CI, 0.29–0.47) to 3.91
(95% CI, 2.16–7.06).
Sociodemographic variables were then regressed on mul-

tiple ACEs (Table 3). In order to improve interpretability,
continuous variables (individual/parental age; family SES)
were categorised on the basis of their percentiles. Multi-
nomial logistical regression analysis revealed that the model
explained 18.8% of the variance. Again, family SES plays a
key role in explaining and predicting the occurrence of
ACEs. Students growing up in a household with a very low
SES are 8.08 times likelier to be exposed to four or more
ACEs than students growing up in a family with a very high
SES (95% CI, 4.25–15.01).

Associations between adverse childhood experiences and
health risk behaviours
The explained variance of statistical models showed a
range of 5–21% (Table 4). After controlling for sociode-
mographic factors, various risk factors for single types of
HRBs were found; e.g., the adjusted odds ratio (AOR) of
suicidality was 3.19 (95% CI: 1.96–5.19; p < 0.001) times
higher for university students who were emotionally
neglected than for those students who did not report
emotional neglect. However, rather surprisingly, physical
neglect had a significant effect on risky drinking (AOR =
0.31; 95% CI: 0.11–0.87; p = 0.026), as did emotional abuse
(AOR = 0.44; 95% CI: 0.26–0.75; p = 0.003) and peer vio-
lence (AOR = 0.30; 95% CI: 0.11–0.80; p = 0.017) on drug
abuse. Risk factors for multiple HRBs were experiencing
emotional neglect or sexual abuse and growing up with
mental illness in the household.
Figure 1 summarises the adjusted ORs for the relation

between multiple ACEs and single as well as multiple
HRBs. Experiencing four or more ACEs is associated
with current smoking (AOR = 6.34; 95% CI: 3.55–11.34;
p < 0.001), drug abuse (AOR = 2.95; 95% CI: 1.94–4.47;
p < 0.001), early sexual intercourse (AOR = 2.88; 95%
CI: 1.94–4.29; p < 0.001), multiple sexual partners
(AOR = 3.03; 95% CI: 1.44–6.38; p = 0.004), suicidality
(AOR = 6.70; 95% CI: 3.77–11.92; p < 0.001), one HRB
(AOR = 3.32; 95% CI: 2.30–4.80; p < 0.001), two HRBs
(AOR = 5.62; 95% CI: 3.44–9.18; p < 0.001), and three or
more HRBs (AOR = 9.29; 95% CI: 4.77–18.08; p < 0.001).

Some evidence of dose-response relationships was found
for smoking, drug abuse, suicidality, and multiple HRBs.

Discussion
This study was designed to determine the nature of ACEs
and their possible associations with HRBs in adulthood.
First, it was found that ACEs were highly prevalent
among participating university students. Exposure to
ACEs showed a range of 3.9 to 34.0%. Almost one quar-
ter of the participants had a history of four or more
ACEs, which, compared to the combined data provided
by Bellis et al. [31], is three times higher than in East-
ern European countries. Nevertheless, it must be ac-
knowledged that this study investigated 13 types of
ACEs, which is more than in most of the previous ACE
studies – i.e. studies in the meta-analysis by Bellis et al.
[31] measured 10 ACEs. On the one hand, measuring
more ACEs may enhance the ecological and cross-cultural
validity [48], but on the other hand, this is at the expense
of reduced comparability of data. Second, we sought to
determine the sociodemographic factors affecting the oc-
currence of single and multiple ACEs. Since no single
factor was found as the main explanation, it must be as-
sumed that the mechanism between sociodemographic
factors and a child’s exposure to ACEs is multifactorial.
However, the study revealed that a high SES in childhood
may protect against the occurrence of almost all dimen-
sions of single as well as multiple ACEs. These findings
agree with a meta-analysis by Stith et al. [60] and other
publications [61, 62], which demonstrated that exposure
to child maltreatment is inversely associated with house-
hold SES. Third, statistical analyses revealed many ACEs
which might have altered the college students’ health be-
haviour; e.g., growing up with mental illness in the house-
hold can be associated with drug abuse. This finding is
supported by earlier European studies [61, 63–67]. As pos-
tulated by Felitti et al. [1], dose-response relationships be-
tween the number of ACEs and HRBs were found. In
accordance with previous international studies [6, 31, 68], a
definite graded dose-response relationship was found for
smoking. Apart from risky drinking, all statistical models
showed that exposure to four or more ACEs is linked with
the adoption of smoking, drug abuse, early sexual inter-
course, multiple sexual partners, and suicidality. This agrees
with previous studies [12]. Finally, it was found that the
number of ACEs also determines the number of HRBs.
Graded dose-response relationships were found for one,
two and three or more HRBs.

Limitations
A major limitation of this investigation is the lack of
causal inferences due to the cross-sectional design. Even
though Springer et al. [69] argue that “many of the cri-
teria for a causal relationship are met” in retrospective
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ACE studies, we agree with previous critical authors
[70–72] that a causal relationship between ACEs and
negative health outcomes in adulthood cannot be estab-
lished on the basis of cross-sectional data. Another major
drawback is the fact that the analyses rely on self-reported
data (e.g., risk of socially desirable answers). Moreover, the
low and unknown response rates of faculties and stu-
dents may have caused a sampling bias (non-represen-
tative sample). For example, it was observed that more
women than men took part in the study, which was
then retrospectively adjusted using a weighting factor.
Although generalisability does not necessarily require
representativeness [73, 74], the results of this study can
only be transferred to the total population of all
German public university students to a limited extent.
A further source of error could be the retrospective
survey design. When asking adults about events during
their childhood, it is likely that the collected data may
be flawed by recall bias; e.g., participants might not re-
member the events because they were too young, they
did not realise at the time that a certain kind of behaviour
is abusive [72], or they simply forgot as a result of trau-
matic experiences [75, 76]. Thus, retrospective studies
might underestimate the prevalence rates of ACEs, which
again raises the possibility that the true effects of ACEs on
HRBs might be even greater. Another potential bias could
be that college students typically underreport their level of
HRBs [77, 78]. Again, this may conceal the true effect size
of ACEs. Otherwise, it was also found that emotional

abuse and peer violence decreased the likelihood of drug
abuse in adulthood. A possible explanation for this is that
those children who have suffered from emotional abuse or
peer violence are less socially active [79], and thus have
only limited access to peer groups in which they may con-
sume illegal drugs [80, 81].

Practical implications
Notwithstanding the limitations outlined above, this ana-
lysis increases knowledge about ACEs in Germany by
applying a non-clinical sample. This is one of the first
studies to assess multiple HRBs as an outcome variable
[28]. As a result, the findings have a number of import-
ant implications for future policy and practice.
A major implication is that these results can be supportive

for public health officials to increase awareness about the
scope and negative impact of ACEs. For example, this evi-
dence might persuade political decision-makers to set prior-
ities, allocate resources and approve legal child protection
policies [82, 83]. A viable argument could be to stress the
cumulative negative effects of ACEs on smoking behaviour.
This would be of particular interest for decision-makers
because tobacco use is known to alter both individual
health [84] and overall societal healthcare costs [85].
Furthermore, paediatricians and other healthcare workers

who are aware of the effects of ACEs can intervene during
the early stages of life. This could mean pointing out the
long-term effects of ACEs to caregivers and thus sensitise
parents to their own and others’ parenting behaviour.

Table 3 Multinominal logistic regression analyses on associations between sociodemographic factors and single types of adverse
childhood experiences (ACEs)

Sociodemographic characteristics 1 ACE (n = 348) 2 ACEs (n = 216) 3 ACEs (n = 135) 4+ ACEs (n = 355)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Female (ref.: male) 1.25 (0.86–1.81) 1.01 (0.67–1.53) 1.42 (0.85–2.35) 1.09 (0.76–1.58)

Individual age (ref.: > 25 years)

< 21 years 1.05 (0.56–1.96) 1.08 (0.56–2.10) 0.22 (0.08–0.59) 0.69 (0.36–1.27)

21–22 years 0.73 (0.40–1.33) 0.56 (0.29–1.08) 0.47 (0.23–0.97) 0.55 (0.31–0.99)

23–25 years 1.01 (0.61–1.65) 0.64 (0.37–1.11) 0.28 (0.14–0.56) 0.59 (0.35–0.92)

Parental age (ref.: > 59 years)

< 51 years 1.05 (0.55–2.01) 0.83 (0.41–1.66) 2.12 (0.81–5.56) 0.93 (0.51–1.71)

51–54 years 1.12 (0.65–1.93) 1.03 (0.59–1.83) 2.12 (0.95–4.75) 0.59 (0.35–1.00)

55–59 years 1.03 (0.61–1.76) 0.54 (0.30–0.99) 2.77 (1.31–5.86) 0.49 (0.29–0.82)

Migration background (ref.: none) 1.04 (0.60–1.80) 1.51 (0.87–2.64) 0.57 (0.25–1.33) 1.55 (0.94–2.58)

Low parental education (ref.: high) 1.12 (0.74–1.70) 1.32 (0.85–2.07) 1.70 (0.99–2.89) 1.69 (1.13–2.51)

Family SES (ref.: very high)

Very low 4.76 (2.49–9.12) 6.13 (3.11–12.09) 4.81 (2.14–10.84) 8.08 (4.35–15.01)

Low 1.92 (1.16–3.17) 1.83 (1.05–3.19) 1.13 (0.53–2.39) 1.82 (1.10–3.03)

High 2.24 (1.35–3.72) 1.50 (0.83–2.72) 2.23 (1.10–4.52) 1.69 (0.99–2.87)

Note: Multinomial logistical regression, reference category = no exposure (n = 412), weighted results; significant values (p < 0.05) are in bold; OR = odds ratio;
CI = confidence interval; SES household: very low = 0–1 on a score from 0 to 3; low = 1.33–1.67 on a score of 0–3; high = 2.00–2.33 on a score of 0–3;
very high = 2.67–3.00 on a score of 0–3
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Further groups that might benefit are psychologists, psychi-
atrists and social workers [86]. Assessing the history of
potential ACEs among their clients offers a unique oppor-
tunity to explain the pathways of stress, depressive symp-
toms and suicidal behaviour. In the psychotherapy setting,
patients can understand how their earlier experiences (e.g.,
emotional neglect or bullying) could influence their current
behaviour (e.g., suicidality), which might be supportive in
mobilising coping strategies and recovery [87].
Although it seems advisable to broaden the scope of

screening for ACEs, Finkelhor [88] calls for prudence.
He argues that, before implementing large-scale screening
programmes, three key challenges need to be addressed:
(1) develop effective interventions, (2) determine possible
adverse effects or costs of screening (stigma, psychological
stress, financial costs, overtreatment, etc.), and (3) define
standardised screening tools. Only then will routine

screenings in different German settings – such as med-
ical settings [89–91], schools [92], home visiting pro-
grammes [93], or even prisons [94] – be feasible to
implement, and serve the public interest.
The present dataset is part of a growing body of litera-

ture, and can help inform practitioners in healthcare
[95], social care [86], or in the educational sector [96].
This could provide the starting point for designing and
implementing targeted interventions to decrease the
burden of ACEs, such as the finding that health profes-
sionals aiming to provide home visiting services for fam-
ilies should prioritise low-income families [97, 98], and
provide culturally sensitive, low-threshold information
on positive parenting [99].
In summary, public health efforts should shift their focus

to preventing ACEs before they occur; to designing, testing,
and implementing interventions to increase capacity among

Fig. 1 Associations between multiple types of adverse childhood experiences (ACEs) and single and multiple health risk behaviours (HRBs). Note:
Logistical regression analysis for single types of HRBs (upper level); multinomial logistical regression analysis for multiple HRBs (lower level),
reference category = no HRB (n = 755); all analyses adjusted for sociodemographic variables (gender, individual age, parental age, migration
background, parental education, family SES); weighted results; *p < 0.05, **p < 0.01, ***p < 0.001
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children and adults; and to strengthening regulatory
policies to ensure a healthy environment throughout
the life-cycle, as suggested by Hughes et al. [12].

Conclusions
These findings confirm that ACEs are fairly common
among German public university students, and so can
be used to predict the occurrence of HRBs in adulthood.
The most obvious finding was that experiencing multiple
stressful events during childhood can increase the likeli-
hood of performing single and multiple health-harming
behaviours throughout the life course. Thus, reducing the
number of ACEs should decrease HRBs, which account
for many of the leading causes of morbidity and death.
These findings have far-reaching consequences for

public health professionals and researchers and should
therefore be acknowledged and addressed accordingly.
Scientists in various fields need to explore and optimise
screening methods, prevention programmes and thera-
peutic interventions. New insights from the neurosciences
help us to better understand the long-term consequences
of traumatic experiences during childhood. Developing a
global network of researchers aiming to share knowledge
about ACEs and their effects, and sharing best practice ex-
periences on public health interventions, is a key compo-
nent for future progress.
Child advocates bear a great responsibility: They must

speak up for those who cannot speak for themselves. In
order to avoid further suffering of children, and the accord-
ingly higher risk of HRBs, decision-makers in Germany
need to start thinking about ACEs and take action to re-
duce this burden. A potential role model for the implemen-
tation of such trauma-informed approaches could be the
community capacity initiative of the Family Policy Council
in Washington State/USA [100]. In two studies, the pro-
gramme deliverers have proven that building community
capacity (support and resources within communities) can
have positive effects on reducing child and family problems,
as well as on reducing ACE prevalence rates [100].
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