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ABSTRACT

INTRODUCTION. Child abuse increases the risk of substance abuse and non-suicidal self-injury, but the topic of school
absenteeism and number of offspring has not been studied prospectively. This study presents the first assessment of these
four outcomes among children evaluated for exposure to child abuse.

METHODS. In the 2001-2007 period, the Department of Forensic Medicine, Aarhus University, Denmark, evaluated 375
children for exposure to abuse. These children were age- and gender-matched to children from population registries at a 1:6
ratio. Excluding siblings, 2,573 children were analysed. We used the Danish Education Register, the National Patient Register
and the Central Civil Register to estimate outcomes and covariates. Negative binomial or Poisson models were used. Follow-up
included data until 2016.

RESULTS. For children aged 10-16 years, the incidence rate ratio (IRR) of substance abuse was increased for suspected abuse.
The IRR of severe non-suicidal self-injury was 5.03 (95% confidence intervals (CI): 2.59-9.77) for children ≥ 7 years old. School
absenteeism had an IRR of 1.30 (95% CI: 1.01-1.68) among children aged 0-3 years. The number of offspring was increased
among children aged 12-16 years with suspicion of sexual abuse, IRR = 1.67 (95% CI: 1.27-2.20), and for children aged 8-11
years with suspicion of any abuse, IRR = 3.93 (95% CI: 2.14-7.22).

CONCLUSIONS. Children evaluated for exposure to child abuse differed from their peers on all measured outcomes. The health
and social services should devote attention to this group and the families they form.

FUNDING. This study received financial support from the Danish Victims Fund. The execution, content and results of the
materials are the sole responsibility of the authors. The analysis and viewpoints presented in relation to the materials are the
responsibility of the authors and do not necessarily reflect the views of the Council of The Danish Victims Fund.

TRIAL REGISTRATION. Not relevant.

Child abuse has negative impacts throughout life, increasing the risk of various psychiatric conditions [1, 2],
including posttraumatic stress disorder [3] and several other adverse health and life trajectory consequences [4].
For example, child abuse increases the risk of substance abuse [5] and non-suicidal self-injury [6]. This has also
been confirmed among Danish children [7]. Child abuse victims may also have increased rates of school
absenteeism. A Swedish cross-sectional study found associations between child abuse and absenteeism among
1,520 children [8]. However, we know of no studies with a longitudinal design, complicating a predictive
interpretation of the results. Patterns of family formation may also be affected by abuse, including number of
offspring. Thus, a study found that childhood physical and sexual abuse was associated with an increased risk of
adolescent pregnancy [9]. Differences in frequency and timing of offspring among child abuse victims and their
peers may be neither adverse nor favourable. Still, awareness of these differences is relevant for policy
development as the offspring of maltreated parents may experience adverse mental consequences [10] and need
support services. To the best of our knowledge, the number of offspring among child abuse victims has never
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been compared with that of their non-abused peers. Still, based on the first authorʼs clinical experience, the
number of offspring may be increased among child abuse victims.

Children evaluated for possible exposure to abuse have been less intensively studied than confirmed or self-
reported cases. Still, prior reports to social services increase the risks of subsequent lethal maltreatment, [11] or
new reports, [12] regardless of whether social services found sufficient evidence to substantiate the reports or
not [11, 12]. To the best of our knowledge, no Danish studies have explored suspected but unsubstantiated
exposure to abuse.

This study reports the outcomes of substance abuse, severe non-suicidal self-injury, school absenteeism and the
number of offspring following evaluation for child abuse exposure, including the first available analysis of
longitudinal data on suspected child abuse and school absenteeism, and the first assessment of the number of
offspring among child abuse victims. We hypothesised that increased substance abuse, non-suicidal self-injury,
school absenteeism and a heightened number of offspring would be found among children evaluated for
exposure to child abuse.

Methods

We used a cohort of 2,606 children, within which 375 children were examined by the Department of Forensic
Medicine, Aarhus University, in 2001-2007. These children are a subgroup of a previously used cohort [13]. The
police requested all examinations on suspicion of exposure to child abuse, and cases were examined in the 2001-
2013 period.

We drew the remaining 2,231 children from the general population for comparison, using time of abuse as the
index date and matching each examined child to six children of comparable age and sex. Children of divorced
parents were over-sampled to adjust for this childhood adversity. We removed siblings from the analysis, leaving
the child with the longest follow-up time. The final sample included 2,573 children.

We followed up on all children, drawing on registry data from national databases. Inter-registry record linkage
was achieved using a unique personal identifier common to both registries and case files.

Outcomes

The definitions of outcomes and references to the literature that inspire the definitions are presented in Table 1.
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Exposures

For this study, we considered children examined for evaluation of exposure to child abuse as exposed. Exposure
was classified based on the reason motivating the police examination request and categorised as suspected
physical child abuse, suspected sexual child abuse, other suspicion of abuse and suspected multiple types of
abuse. We categorised children from the general population as having no suspicion of exposure to abuse. Data
were insufficient for detailed models in some analyses. In these cases, we dichotomised suspected abuse status
into suspected child abuse and no suspected child abuse.

Covariates

Some models were not adjusted for all covariates as only few children had exposures in the model. Table 2 lists
all covariates and their sources.
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Analysis

We used negative binomial regression to model school absenteeism and number of offspring as these outcome
variables were count data and skewed towards counts of null. The Poisson regression was chosen for substance
abuse and severe non-suicidal self-injury as these outcome variables were binary.

All analyses were offset with years of person time contributed by each individual, resulting in estimates of
incidence rate ratios (IRR) for all outcomes and corresponding 95% confidence intervals (CIs). Robust Eicker-
Huber-White standard errors were used for all analyses.

For the outcomes of self-injury and substance abuse, contribution of risk time stopped after the first occurrence
of the outcome, after the death of a child or when observation ended. For the outcomes of school absenteeism
and number of offspring, the contribution of risk time continued until the death of a child or the end of
observation, allowing multiple counts for each individual.

We planned all analyses a priori and documented these analyses in an electronic document kept with the data.
For the outcomes of severe non-suicidal self-injury and substance abuse, post hoc Poisson models were used to
estimate the initially planned IRRs based on results and reviewer feedback. The R language was used for all
analyses. The full, commented code is available on GitHub; see Supplementary Material 1.

For the outcomes of school absenteeism and number of offspring, contributed risk time did not start
immediately upon inclusion. Some children were not yet attending school or had not reached an age where
pregnancy was biologically plausible. We started risk time for these variables at first record of school attendance
and on the 16th birthday, respectively. For these outcomes, waiting to adjust for covariates until risk time began
would have increased the likelihood of changes in covariates being influenced by the exposure. For this reason,
we adjusted for covariates at study inclusion.

Trial registration: not relevant.

Results
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Baseline characteristics for all children are presented in Table 3. Within all subcategories, suspected child abuse
was found to be prospectively associated with substance abuse. Suspected child abuse was also found to be
prospectively associated with severe non-suicidal self-injury and with school absenteeism among children aged
0-3 years but not 4-7 years. Additionally, suspected child abuse was prospectively associated with an increased
number of offspring among children examined at 8-11 years of age. Suspected sexual abuse but not suspected
physical abuse or suspected multiple types of abuse was prospectively associated with an increased number of
offspring among children examined at 12-16 years of age. See Table 4 for further details and Supplementary
Material 1 for individual analyses.
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Discussion

We found that evaluation for child abuse exposure was prospectively associated with substance abuse and severe
non-suicidal self-injury. For school absenteeism and number of offspring, associations varied by age groups; for
number of offspring, also by suspected type of abuse.

Strengths and limitations

This study represents a large cohort of children evaluated for exposure to abuse and prospectively followed up
through registry data and compared with children from the general population. This is the first available
prospective follow-up of school absenteeism after evaluation for exposure to child abuse, the first prospective
assessment of the number of offspring in this group and the first prospective follow-up across a broad set of life
trajectory indicators.

Due to sample size constraints, some models could be adjusted for only some planned variables. This may leave
these models at risk of confounding. Nonetheless, it seems reassuring that most results align with expectations
from previous studies.

Divorces before inclusion might be the result of current unreported child abuse. Adjusting for this might
attenuate the effect of abuse in the analyses. According to Statistics Denmark, the variable used for divorces has
known errors, but the errors are thought to affect only few persons in the sample. Thus, we had no information
warranting any systematic data bias.

Our data source for diagnoses did not include diagnoses given during psychiatric inward treatment. Also, the
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registry data used did not account for health conditions treated solely by family doctors. It follows that our
information on self-injury and substance misuse is incomplete. However, self-injury and misuse cases with
sufficient severity to warrant a hospital diagnosis would likely trigger a physical examination at an emergency
department. They would, therefore, be diagnosed and included here. Consequently, we assume that most severe
cases were included. As referral diagnoses were also included in the search for severe non-suicidal self-injury
diagnoses, some false positives might arise, but this was accepted to avoid false negatives in the situation in
which children referred for self-injury treatment were simply given a diagnosis corresponding to the harm
inflicted but not describing the intent.

There were numerous absences in the school attendance data, for reasons unknown to us. In the 0-3- and 4-7-
year age groups, 13% and 15% were missing, respectively, leaving sufficient data for analysis. However, more
than half the records were missing among older children. Therefore, the data describing these age groups were
not analysed. We found no plausible reason for the missing data while studying the original data set. The
direction of any selection bias therefore remains unknown.

Interpretation

Our findings concerning substance abuse and severe non-suicidal self-injury are in line with previous literature
on child abuse [5, 6]. Our data indicate that the findings may also apply to children evaluated for exposure to
abuse, providing a further argument to assess the needs and offer services to all families reported to the social
authorities [12].

We found that school absenteeism was increased among children aged 0-3 years at the time of examination but
not among children aged 4-7 years. Absenteeism may indicate a negative impact on child resources among the
children examined resulting from abuse or risk factors preceding and co-existing with abuse. As previously
stated, a lack of prospective data on this is evident in the literature. The models were not powered to analyse sub-
categories of suspected child abuse. The age group differences might be caused by differing effects on child
development in different age groups and by underlying differences in child abuse categories. However, various
other factors that could influence school absenteeism or modify the effect of abuse, e.g., social support [7] or low
parent-school involvement, were not accounted for in the model and may have had different influences in
different age groups. Also, differences in schooling approaches and culture between the studies mentioned may
warrant caution when extending conclusions to other school systems. Further data and tests are needed to
analyse this.

We found that the number of offspring was increased among children examined at 8-11 years old and among
children 12-16 years old with suspicion of sexual child abuse. The association among children 8-11 years old may
be driven by suspicion of sexual abuse, but the number of observations did not allow for such subgroup analysis.
This result is a first in the literature but aligns with earlier studies reporting an increased risk of adolescent
pregnancy among victims of child abuse [9]. Child sexual abuse seems to increase the number of offspring early
in the lives of the victims. Possible explanations for this include an increase in sexual risk behaviour among
women who have experienced childhood sexual abuse. In our results, the association was unique to evaluation
for sexual abuse, as was the case for previous literature on sexual risk behaviour [19]. Following Cassin as cited
by Palmer [20], an alternative explanation is that childbearing might represent an attempt to heal the trauma of
sexual abuse. This is in line with our own anecdotal evidence from clinical practice. Nonetheless, our data do not
allow for further exploration of these hypotheses. Children born to mothers who have experienced abuse may
need support, based on any adverse consequences of abuse experienced by their parents.

Conclusions
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Prospective associations were found in some groups across all outcomes measured. This underlines that
children examined for exposure to child abuse carry an increased risk of various future adverse outcomes. It is
important to raise awareness among health professionals and social services of this risk in the affected group of
children and the families that they subsequently form.
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