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Objective of the study and its significance:

It is widely hypothesized that stress arising from adverse experiences in childhood and
adolescence (maltreatment, sexual abuse, neglect, domestic violence, bullying, and
other forms of violence exposure) alters the length of telomeres, which are caps on the
ends of chromosomes. In fact, we reported from a small subsamples of E-Risk twins
initial evidence that maltreatment between ages 5 and 10 years was associated with
shortened telomeres (Shalev et al. 2013, Exposure to violence during childhood is
associated with telomere erosion from 5 to 10 years of age: a longitudinal study.
Molecular Psychiatry).

Because it is unethical to randomly assign children and adolescents to victimization in
an experimental design, the evidence base remains observational. Moreover, much of
the literature relies on retrospective recall of childhood victimisation by adults in clinical
samples. Thus, there is room in the literature for a paper that goes as far as possible in
rigorously testing whether victimization predicts change in telomere length from Time 1
to Time 2, and whether that prediction is environmentally mediated. The E-risk design
lends itself to such tests, because we can study within-individual change from before to
after victimization, and we can compare twins who are discordant for their victimization
experiences. The E-Risk cohort at age 18 is at the ideal age for this research, soon
after victimization.

This project will follow a template for a series of analyses that we have already
established, and that can be applied to test effects of victimisation on a variety of
outcomes measured in E-Risk, cognitive, psychiatric, and biological (it has been used for
outcomes of methylation, neuropsychological test scores, and psychopathology).
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Whether findings are positive or negative, the paper will make a publishable contribution.

Statistical analysis approach:

We will begin with an ACE twin model of telomere length, to report the genetic and
environmental influences on telomere length at age 18.

Next we will conduct a basic test of the hypothesis that age-18 telomeres are shorter at
increasing levels of adolescent polyvictimisation. We will show telomere length among
18 year olds who experienced physical abuse, sexual abuse, neglect, domestic violence,
bullying, criminal assault, and other forms of violence exposure as an adolescent (age
12-18). The comparison group is age peers who have not been victimised.

We will also show age-18 telomere length among twins who experienced
polyvictimization before age 12 (count of physical abuse, sexual abuse, neglect,
domestic violence, or bullying, as a child). To rule out the possibility that adolescent
victimization and telomere length are artifactually associated because both are merely
products of earlier victimsation during childhood, we will control statistically for a
measure of childhood polyvictimisation, and we will also estimate the additive effects of
childhood and adolescent victimization.

We will also assess the association between cumulative victimization across childhood
and adolescence and age-18 telomere length. Cumulative victimization is measured via
a latent class analysis, using combined victimization information across the two
developmental periods, to capture participants who have been exposed to a high
cumulative stress load.

To rule out the possibility that adolescent victimization and telomere length are
artifactually associated because both are products of low SES, we will control statistically
for a measure of childhood SES level.

To rule out the possibility that adolescent victimization and telomere length are
artifactually associated because both are products of a maternal history of victimisation,
we will control statistically for mums CTQ.

To rule out the possibility that adolescent victimization and telomere length are
artifactually associated because both are products of unmeasured background factors,
we will carry out a comparison of DZ twin siblings, who grew up with the same
background. We will test whether discordance between the twins for victimization risk
predicts discordance between twins for age-18 telomere outcome.

To rule out the possibility that adolescent victimization and telomere length are
artifactually associated because both are products of a genetic liability for abnormal
health and behaviour, we will repeat the test of whether twin discordance for
victimization risk predicts twin discordance for telomere outcome, but using only
genetically identical MZ twins.

To rule out any possibility of self-report bias, we will replace each twin’s report of their
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own victimization with measures of their victmisation history collected from informants
who know them well (their mothers and co-twins).

To rule out the possibility that adolescent victimization and telomere length are
artifactually associated because young people who already had short telomeres are for
some unforeseen reason more likely to be selected by perpetrators as easy victims, we
will control statistically for each cohort member’s telomere length assessed in buccal
DNA at age 5 and 10. (NB, this requires ascertaining the correlation between telomeres
assayed from buccal and blood DNA at age 18 years.)

To rule out the possibility that victimization and telomeres are artifactually associated
because individuals who abuse substances are likely to be victimized while intoxicated
and substance abuse might erode telomeres, we could control statistically for substance
dependence assessed at age 18.

Some prior research (including ours from the Dunedin Study; Shalev et al 2014) has
suggested that stress-related mental disorders are associated with telomere erosion. We
can test if polyvictimisation predicts telomere length as a function of PTSD and MDD.

Variables Needed at Which Ages (names and labels):
Study: E-Risk

Zygosity, sex, SES, twinID, order

Age 5 buccal telomere length

Age 7

Age 10 buccal telomere length

Age 12 polyvictimisation-phase-5-12, Mum’s CTQ

Age 18 JVQ polyvictimisation and each victimisation type, buccal telomere length, blood telomere length,
informant-report victimization, substance dependencel8 (alcohol, cannabis, tobacco), PTSD18, MDD18.

Cumulative victimization: results of LCA analysis.
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